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INTRODUC TION

L, PURPOSE

This document contains a detailed description of the progran
organization and structure, Its primary purpose is to aid the programmer
in developing an understanding of how the model described in volumes 1

and II was implemented into a computer program,

2, SCOPE

The section on program structure presents a complete picture
of the organization starting with the overlay diagram and procedingthrough
a discussion of the characteristics of each subroutine. Because of the
importance of labeled common in the communication of parameters

between modules it is discussed in detail.

The scction on program modification gives some indication, !
by means of practical examples, of the difficulties one might encounter

in attempting to change the program.

Tue storage map produced on the JPL direct couple system
is essentially an overlay diagram with storage requirement information

and thus acts as a supplement to figure 1.

The source program listing and appendix A are self explanatory.
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Scction 1

GENERAL DISCUSSION

The program consists of 49 subroutines arranged into an
overlay structurc comprising a main link (link 0) and 8 dependent links,
This structure is schematically illustrated in Figure 1 where vertical
lines represent the links into which the program is divided, and horizontal
lines (from which the vertical lines proceed) represent the logical origins
of the Jinks, Included in the diagram are the deck names of the sub-

routincs assigned to each of the program links,

The functional responsibilities of each link are discussed in

section 3 whicl includes a detailed description (with flow charts) of each

subroutine.
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Section 2

LABELE" COMMON

The program employs several labeled common blocks for
communicating information between modules. Two types of labeled

common can be identified:

a) Inter link common contains information which is
pertinent to at least two parallel links and must
therefore be preserved during the overlay process.

b) Intra link common contains information which is
pertinent only within a link or chain of links and need
not be preserved during overlay.

2.1 INTERLINK COMMON

The 6 different interlink labeled common blocks are listed
(by name) in Figure 2 which is a two entry table: the first entry being
the labeled common name and the second entry being a list of deck

names of those subroutines which require the block in question.
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COMMON BLOCK DECKS

» DATA FOLDP, PRMSZZ, PRTCZ 7,
RAYTRZ, OPUNCZ, RE \DSZ,
STAR1Z,STAR9Z, ARI'TSZ,

‘ CELAIZ, CLOSSZ, CPLOTZ,
, CROSSZ, ENDPT?, PFILEZ,
RANGEZ, ZYCUTZ, LATTZZ,
MERIDZ, SMPOPZ, TWNR4Z,
TWNR5Z, BNDCHZ, CYCLEZ,
DPRNTZ, GETRHZ, INCRMZ,
JURYZ, MEVCTZ, MODDLX,
MWVCTZ,STAR2Z, PARAXZ,
STAR3Z,STAR77Z,STARSZ,

MTFPNZ
PERTB FOLDP, READSZ, STARIZ,
STARSZ
PLOTC FOLDP, READSZ, STARIZ,
PROFLZ, CPLOTZ, PFILEZ
( SYMBLS FOLDP, REAT/SZ, STAR9Z,
STAR1Z
AZOBJ RAYTRZ, PFILEZ, TWNR4Z,

TWNR5Z, SMPOPZ MERIDZ,
GETRHZ, MEVCTZ, BNDCHZ,
PARAXZ,STAR3Z,STAR7Z,
STARSZ

PRNT PRTCZZ,READSZ, STAR9Z,
STAR1Z, PROFLZ, CELAIZ,
TWNR4Z, TWNR5Z, DPRNTZ,
STAR2Z, BNDCHZ, CYCLEZ,
STAR3Z,STAR7Z,STARSZ

Figure 2. Decks Requiring Interlink Common
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“he data items associated with each common block are prescnted

in the form of a table containing three entries:

a) Symbol - This is the symbol employed by the program
to represent the variable(s) listed under "Parameter''.
If the variable is a vector or matrix the dimensions are
included.

b) Typc - Each variable in the program is of a czrtain type
in the FORTRAN c:nse. The following abbreviations are
used:

I
R

Integer

Real

IV = Integer Vector
RV = Real Vector
IM = Integer Matrix
RM = Real Matrix

c) Parameter - This describes the physical data or
parametcr(s) associated with ""Symbol''.

2.1.1 DATA

Associated with DATA are all of the input parameters except

sensitivity and profile plot,

o . > [T RTINS
Rt tabin

COMMON/DATA/
Symbol Type. Paramecter
NCNTRL 1 No. of options
CONTRL(10) IV Input options
TITLE(12) RV Input title :g
DATE(3) v Month, Day, Year *’%
PUNCID R Punch identification

DATA(3486) RV Geometry, Design, etc. data
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The various NAMELIST input symbols are defined in the
input description section of volume II. Each namelist pararneter is
cquivalenced to some component of the real vector DATA, e.g.,

ODIST = DATA(31). The DATA position establishes a unique location

[or each parameter which is of paramount importance when processing
symbuol cards, The following table liste the equivalent DATA index for

cach NAMELIST parameter and includes a reference with the abbreviations:

G = GEOM

D = DESIGN

B = BNDRY

S = SUBSTIN

DATA Vector
§_}Lmbol Type DATA Index NAMELIST Ref.

LMODE I 1 G
NR AYS I 2 G
NSLCS I 3 G
NCLRS I 4 G
NJ AIL I 5 D
NSUBT I 6 S
NSUBP I 7 S
NIPLN I 8 G
IMODE I 9 G
NSPLN I 10 G
NOBJH I 11 G
NSURF I 12 G



Symbol

ITNPRT
DELY
FNUMB
FI.NGH
WFLGH
ZETA
HEXPP
DEXPP
WEXPP
DLPLN
OMGA2
. OMGAL
DELD
EPRAD
PSCAL
OMGAF
SPFEA
DUMIN
ODIST
HO
DELH
SYSMX
WXDIR
WYDIR
ROTAN

NDSGN(1)

—
wwwwwwmxwwwmxwwwwwmwwww;v'-'l;é
(4]

<

DATA Index

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

TR-67-700-10-
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Symbol “lype DATA Index NAMELIST Ref,
NDSGV(1) 1V 42 D
WOBJH(1) RV 53 D
WCLREH(]) RV 60 D
WIMHT(1) RV 67 D
EIMHT(1) RV 74 D ﬂ
CIMP? 1) RV 81 G
WCILRS(1) RV 88 D
LATTC(1,1) RM 94 G
SURFC(1,1) RM 182 G
DESGN(!L, 1) RM 2182 D
SUBST(1) RV 2682 S
BOUNDS(1, 1) RM 3182 B
NCOND I 3483 B
ATRGGR I 3484 D
GAUSS R 3485 D

2.1.2 PERTB

PERTB common contains the sensitivity input parameters

as described in volume 11,

COMMON/PERTR/
Symbol Type Parameter
PERTB(30, 4) RM Perturbation Matrix
NPERTB 1 Mp No. of Parameters

REFOCS 1 Refocus Option
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2.1.,3 PLOTC

PLOTC common contains the profile plot input parameters

as described in volume II.

COMMON/PLOTC/
Symbol Type Parameter
YMAXX R y Maximum Aperture
max
DZMIN R AZ . Minimum Thickness
min
NPTS I No. of points per arc
2.1.4 SYMBLS

SYMBLS common contains the symbols from design,
substitution, and boundary condition symbol (input) cards. The symbols

are preserved for printout purposes only,

COMMON/SYMBLS/
Symbol Type Parameter
SDESN(12, 50) IM Design Symbols
SUBSYM(2, 250) IM Substitution Symbols
BDYSYM(2,100) IM Boundary Condition Symbols

2.1.5 AZOBJ

AZOBJ common contains the object azimuth and its sine and

cosine which are needed whenever a ray is to be traced.

COMMON/AZOBJ/

Symbol Type Parameter
THTR R

SNTHTR R Sin©
CSTHTR R Cos®©

© in radians (Azimuth)
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2. 1.6 PRNT

PRNT common contains the current page and line number s.

It is used in Connection with the Print contro] subroutine (PRTC TL) to
format the output,

COMMON/PRNT/
Symbol Type Parametf
LINE I ' Current Line No,
PAGE I Current Page No,
2,2 INTRALINK COMMON

COMMON BLOCK DECKS
HEADER FOLDP, PRTCZZ
TMTWIN TWNR4Z, TWNR5Z
TMPATT SMPOPZ, MEVC Tz, STAR3Z,
STAR7Z,STARSZ
TMDESN DOTPZ, DPRNTZ, yuR YZ,
MWVCTZ,STAR2 Z, MEV G TZ,

BNDCHZ, CYCLEZ

ELMAIR PROFLZ, CPLOTZ, PFILEZ,
ENDPTZ, RANGEZ, CROSSZ,
CLOSSZ, EIRGCZ, CEL ATz

CODRNG PROFLZ, zycyTyg, CPLOTZ,
PFILEZ, ENDPTZ, RANGEZ,

Figure 3, Decks Requiring Intralink Common

b R L
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The following subsections describe the intralink labeled

common blocks in detail.
2.2.1 HEADER

HEADER common communicates the current option and the

current substitution set number to the print control subroutine, PRTCTL.

COMMON/HEADER/
Symbol Type Parameter
JTEMP I Current Option No.
JSUBST I Current Substitution Set

2.2.2 TMTWIN

TMTWIN common consists of the single real vector TEMPS
(1200) which is used to store position and direction data at each surface for

a specified pair of rays.

2.2.3 TMPATT

TMPATT common contains all of the data associated with
tracing a ray pattern from a single object point (and a single color) to

an image plane,
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COMMON/TMPATT/
Symbol Type Parameter
NMISS NM No. of Misses
NRFLCT I NRF No. of Reflections
NVIGN I Nv No. of Vignets
NRAYSB I NR No. of Successes
XBAR R x Average x
YBAR R ; Average y
XSTAR R x%* RMS x
YSTAR R y* RMS y
RSTAR R R* Spot Size
SJISTAR R S* Image Plane Position
XCURL(201) RV X
YCURL(201) RV 71 Image Coordinates
MXBAR R m See volume I section 6
KXBAR R Ky See volume I section 6
MYBAR R my See volume I section 6
KYBAR R ky See volume I section 6
AX R Ax See volume I secticn 6
BX R Bx See volume I section 6
CX R Cx See volume I section 6
AY R A See volume I section 6
BY R By See volume I section 6
CY R Ci See volume I section 6
ACAP R A See volume I section 6
BCAP R B See volume I section 6
CCAP R C See volume I section 6
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TMDESN common is used as a repository for various design

Symbol

PERIOD
PCOUNT
NOFFND
JAIL(10, 10)
SENTN(10)
DIMVCT
CORD(6)
SIZE
DETERM
EOLNG
ESLNG
IMPRYV
VCTSTR(6000)
VINDX(11)
DJOLD(7)

——t .
parameters including the weight vector W and the error vector E,

——

COMMON/TMDESN/

Type Parameter

1 P Incrementation Period
1 Pc No., of Failures

I NOF No. of Offenders

IM H Jail Matrix

Iv G Sentence Vector

I M Dimension of E

IV 1i 1 <i<N¢ Color Order

R §K Scale Factor

R | 11 Determinant of I

R IE | o1a Length

0

R | E*' New Length

R € Relative Improvement
' — — -—

RV W, E, aE/aul,. . .,aE/aun
v i«. M+1 1<igll

RV Temporary storage for d;

J
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ELMAIR common contains the edited element and air spacc

matrices and the vertex coordinates relative to the entrance pupil.

2.2,

COMMON/ELMAIR/

Symbol Type Parameter
NELMT I NE No. of Elements
N AIRS I NA No. of Air Spaces
ELMMTX(2,100) IM E Element Matrix
AIRM TX(2,100) IM A Air Space Matrix
VTXCRD(100) RV 6i Vertex Coordinates
6 CODRNG
CODRNG common contains the range and code matrices,
COMMOI/CODRNG/
Symbol Type Parameter
D A
ZHAT(2,100) RM Z Range Matrix
A
YHAT(2,100) RM Y Range Matrix
A
CHAT(2,100) M C Code Matrix
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Section 3
LINK 0 THROUGH LINK 8

3.0 LINK O

Link 0 is the main or control link of the program. It consists
of the main program (FOLDP) and those subroutines which are required

by one or more lower level links starting at logical origin 1.
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3,0.1 FOLDP

FOLDP is thc main program which calls upon the input link

and sclected subroutines depending upon the options being executed,

Utility Routines and Corimon Refercnces

COMMON/DATA/ STAR3
COMMON/PERTB/ PRMSUB
COMMON/SYMBLS/ TWNRY4
COMMON/HEADER/ TWNRYS
COMMON/PLOTC/ OPUNCH
FPTRP" START
REREAD STARS
READS STAR9
ERROR STAR10
STAR2 PROFIL
EXIT MTF PN

“This is a system routine which processes floating point spills. It is
called by FOLDP to suppress message printing regarding spills.

B b G aen T ]
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= / FPTRP \ REREAD
( START J ’( Suppress spill — - :

List
Ve

messages

I=mut cards

Yes #
Initialize READS
CONTRL()=0 I=1 g— Read
2
’ Input Data
No

/ \ Initialize
Yes
éDNTRL(I)

=~ TEMP=CONTRL(I)
Valid JSUBST = 0
? J
No
ERROR STAR2
Invalid Design N
command computation
JSUBST=
c JSUBST +1
C

v’




No

STAR?

Print
Geometry Data

)

STARS

Sensitivity

computations

!

Yes
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Link O

STAR3

JTEMP 3

No

JTEMP=4
?

No

Spot Diagram
Statistics

(T

TWNRY4

Twinray

h max

JTEMP=5 >
2 /

No

OPUNCH

Punch
Octal Cards

ol

STAR7?7

Syot
Diagram Plots
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STAR9
Yes -
Print

JTEMP = 10
?

Geometry Data

’ PROFIL / STARI10
| Yes .
Profile i JTEMP = 11 Print
?
] plot all input
MTFPN
Punch
MTF cards
L -

p—
<]
{
A

I=1+1

| )\
Yes
l F No «”1.< NCNTRL
\?/

Z EXIT \

l e =/ \ { END )
/ \ Terminate /
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3.0.2 ERRORZ (ERROR, ERRORI], ERRORZ2, ERROR3, ERROR4)

ERRORZ is a general purpose message printer with 5 entry

points which handle a variety of message types and formats.

Calling Sequence

CALL ERROR (ETEXT)

CALL ERRORI (ETEXT, AVAR)
CALL ERROR2 (ETEXT, IVAR)
CALL ERROR3 (ETEXT, EVAR)
CALL ERROR4 (ETEXT)

where ETEXT is a 6 word (36 character) message to be printed along
with (AVAR) a BCD word, (IVAR) an integer word, or (EVAR) a real
word. The initial concept was the cause job termination for all except

ERROR4; however, the current mode is to always affect a normal return,

o

Utility Routines and Common References

COMMON - Nnne
Utility - None




SUBROUTINE\

Print /

ERROR

ENTRY
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ETEXT

Print /
ETEXT

ERRORI1

ENTRY

AVAR

ENTRY

Print /
ETEXT

ERROR3

ENTRY

EVAR‘/
Print /

ERROR4

N N N

)
\

)
)
)

\

)

N

)

ETEXT

O

O 0 0 O O
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3.0,3 GOOFZZ (GOOF)

GOOFZZ is a job terminator which does nothing except to

call the system subroutine EXIT.

Calling Sequence

CALL GOOF

Utility Routines and Common References

COMMON - None
EXIT

/ EXIT \

SUBROUTINE
GOCF Terminate RETURN
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3.0.4 PRMSZZ (PRMSUB)

PRMSZZ performs substitution and restoration of the Ns
substitution sets, If Ns = 0 it makes an immediate and normal return to
the calling program. If NS > 0 then the jth call in a sequence of Ng + 1
calls causes the jth set to be substituted and PRMSZZ takes the alternate
return, The last call (NS + 1) restores the nominal system and resets

PRMSUB so that the sequence can be restarted.

Calling Sequence

CALL PRMSUB($ALT)

where ALT is the statement number to which PRMSUB returns for each

new substitution set.

Utility Routines and Common References

COMMON/DATA/
Utility - None

r% S EERN

3

v
.-
i
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SUBROUTINE \

PRMSUB /

SORG -~ -
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Np (JSET - 1)

IORG
= NS N p

C RETURN1 )

NFLAG=1 |t
IX = IORG +1 JSET = JSET +1
= 11 = ISUBST (IX) NFLAG = 2
I2 = SORG + 1
Interchange
I=1+1 | DATA (11)
SUBST (12)
S
Yes JSET =0

( RETURN )
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PRTCZZ is a print control routine which causes page ejection

and main title generation including title, date, option, substitution set and

page number,

Calling Sequence

CALL PRTCTL

Utility Routincs and Common References

COMMON/DATA/
COMMON/PRNT/
COMMON/HEADER/
( Utility - Noue

SUBROUTINE PAGE = Print
S PRTCTL / = PAGE + 1 TITLE
etc.
( RETURN )’— LINE = 1
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3.0.6 RAYTRZ (RAYTR)

RAYTRZ traces a ray of color i from the object point (h, 6)
)

with unit radius entrance pupil coordinates (QO, QO) to a point (:\'N, VANTEQN

on o,,. Alternate returns are provided to handle misses, internal re-

N

flections and vignets. RAYTRZ will optionally preserve the position

(x,y,2z) and direction (Qx' Qy’ Qy) of the ray at each surface in the system.

Calling Sequence

CALL RAYTR(XOHAT, YOHAT, HEIGHT, COLOR, XVCT,
YVCT, SMISS, $NM, $NR, $NV, DFLAG, XMTRX,

QM TRX)

XOHAT: Qo x coordinate on unit radius entrance pupil

YOHAT: 90 y coordinate on unit radius entrance pupil

HEIGHT: h Object height -

COLOR: i  Color index

XVCT: Vector for storing (xN, YN’ zN)

QVCT: Vector for storing (QXN, QyN’ QZN)

SMISS: Set to surface number if miss, reflect, or vignet

$NM: Alternate return if ray misses

$NR: Alternate return if internal reflection

$NV: Alternate return if ray vignets ‘P

DFLAG: Input flag to control saving position and direction #
at each surface.

XMTRX: Matrix for storing (xi, Y. xi) 0<i<N

QMTRX:

» . < : <
Matrix for storing (Qxi’ Qyi' in) 0<ig<N
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The azimuth of the object (6} as well as 8in® and cos® must

be entered into AZOBJ common before calling RAYTR,

Utility Routines and Common References

COMMON/DATA/
COMMON/AZOBJ/
GOOF
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SUBROUTIM\ o SMiIss 0 o] Comn
RAYTR VIGFLG 0 Py Qo
S
Save No /\ .
-l rg— DFLAG"O i l
Pi-1 Qj-1 )
Yes
s
| !
Get Lom;‘putc
Ti; Ri’ bi, si —= Pi
(On Vertex P1.)

Plane
[ v ]' vF 01 [T

Comapute
& k-
(Revolution)
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Compute
- a 2Y
(Hor, CylL,)

| # !
Corgptf;e Compute
o -
(Vit. CyL) A=p +a¥

Compute
N P

4 v

Ray Missed

Compute
v;i ’[ v I SMISS = i

gma— "~

{ ' QBETURN 1 )
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L. <0

Get

C — !
X ,Y UV
T T

TI.TFLGC =1
Yes
= -2 —— :
@' = -2/Q,
(No tilt)
No
No Comwte TLTFLG =2
- - Compute
X
i w
Yes
vE = (U, V,W) |

(Tilted PL)

Compute o
a PV A A< 07 @




Compgte
]
N X
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Z

Compute
VF

Yes

o | e~

Compute

¢ = P (x,y)

JCNT =

JCNT - 1

No

Yes

*
*
d

“
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Compute
K — 3G -v‘*Fi VIGFLC = 0?
:: ad
Compute Yes No
fatp—
( P
p
No 2 Yes
A <O0? P>A_ ? VIGFLG =i
1i / 1i
Yes No
R
2 Yes
P<A ? - VIGFLG =i

1i

No
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Compute

G

VIGFLG = i

VIGFLG =i

No

X=x .
T

=y +

Y=Yy YT

Compute Compute

v\ ~ | N
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Compute
t~ l M

CRETURN 2 } SMISS = i

-
Q, = Compute
i=i+l e e —— i pu "_—v
v?)’i eV o

XVCT =P 1
N DFL.AG =0?
VCT =0,
Q QN
b
v SMISS = N Save
 — ° VIGFLG = 0? -
VIGFLG P Q
N N

(“ Yes
CRETURN 3 ) C RETURN >
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3.0.7 SCALEK (SCALEK)

SCALEK is a standard JPL library subroutine whose purpose
apd usage are described in the attached writeup. A flow chart is not

included in this instance.
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SCALEK/PLOTTER SCALING ROUTINE

C. L. Lawson, Jet Propulsion Laboratory, 1965 July 13
Program language: FORTRAN IV for IBM 7094

Purpose To compute four numbers which define a "pleasant' grid for
plotting a variable for which upper and lower bounds are known.

Method The numbers C,D, KMAJOR and KMINJR are chosen to minimize
D-C subject to the following conditions:

l. CsA<D,C<BsD, C<D.
2. KMAJER = 3,4,5,6,7,8,9, or 10.
3. KMINZR = 2,5, or 10.

L. The major scale unit, u = (D-C)/KMAJPR, is to be of
the form KMIN@R # 10P for some integer p.

5. If zero lies in the closed interval between A and B,
then both C and D will be integer multiples of u so
that zero will lie on a major grid line. Otherwise,
C andpD may differ from a multiple of u by a multiple
of 10+,

O the algorithm proceeds as though A = =1,, B = 1,

If B =
If B # 0 the algorithm proceeds as though A = .99%A, B = 1.01%B

A
A
Usage CALL SCALEK(A,B,C,D,KMAJOR, KMINGR)

The numbers A and B are supplied by the user and represent
bounds on some variable, say x, which the user desires to

plot. Either A £ B or A 2 B is permissible. SCALEK will
compute numbers C,D,KMAJPR, and KMINZR with C < D such that

the interval C £ x < D subdivided into KMAJ@R major subintervals
each subdivided into KMINGR minor subintervals provides a
"pleasant" grid for the variable x.

Example The following example illustrates the use of SCALEK along with
appropriate JPL plotting subroutines to produce a '"pleasant"
grid with labels on the major grid lines:

REAL BUF(290),XYGRID(4),SCGRID(L)
DATA SCGRID/110.,9k0.,1020.,30./,NBUF/290/
XMAX = ...
XMIN = ...
YMAX = ...
YMIN = ...
(over)




e

CALL
CALL
CALL

CALL

CALL
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SCALEK( XMIN,XMAX,XYGRID(1),XYGRID(3),KMAJX, KMINX)
SCALEK( YMIN,YMAX,XYGRID(2),XYGRID(4),KMAJY, KMINY)
SDINIT(BUF,NBUF,XYGRID,SCGRID,18)

BGRID( BUF,1000%KMAJX + KMINX*KMAJX,1000%KMAJY +
KMINY*KMAJY,1)

PLAB(BUF,KMAJX,6H(F9.4) ,KMAJY ,6H(F9.4))

Efficiency of Graph Space U e The fraction of available graph space

Subroutines Used

used is given by the ratio r = |B-A|/(D-C). 1In a sample of
twenty-five instances of the use of SCALEK in actual applications
this ratio was between .9 and 1. eleven times, between .8 and

.9 eleven times and between .7 and .8 three times. It is

conjectured the® the lowest possible value for r is .67 as
long as |B-A| > 10~T wmax (|A],|B]).

Storage

53lg = 3“510

AL@G10,EXP
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3.1 LINK 1

Link 1 is the input processor link and contains modules which
rcad and validate the numerical input and list all or a subset of the data
region. Link 1 is entered from FOLDP whenever a new case is to be

processed.
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3.1.1 OPUNCZ (OPUNCH)

CPUNCZ punches a scquenced deck of not more than 583 cards
containing the non-zero members of the DATA vector. The first two cards

contain identification information and should be discarded. The remaining

cards arc punched in a 6012 format. Octal card 580 is always punched,

and serves as an end of case card for the octal deck.

Calling Sequence

CAILL OPUNCH

Utility Routines and Common References

COMMON/DATA/
Utility -  None

s ’*"W?%‘k’ﬁ:’ﬁihw’- e e e
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SUBROUTINE. \ Punch Z Punch
- TITLE

DATE
OPUNCH
Card Card

ITENP - 6%(i=1)+ 1
&’
@__“ FPEMP - ITEMP + 5 e — i=1
[(1'}:.\49. i1
No

Punch Octal Card
for DATA())
] = ITEMP,
JTEMP

.o
DATA(K) =07 .

f

k=k+1

h = ITEMP

( RETURN Yes i>581? P =i+l

No
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3.1.2 READSZ (READS)

READSZ processes the input data cards for a single case.

The following functions are performed:

a)

b)
c)

d)

Calling Sequence

Reads any combination of NAMELIST data including
$INPUT, $GEOM, $DESIGN, $BNDRY, $SUBSTN, $SENST
and $CRPLOT,

Executes a limited numb. : of validity checks and issues
error messages,

Performs a number of type conversions from real to
integer.

Processcs symbol cards by calculating and preserving
the DATA index for each valid symbol which is read.

CALL READS

Utility Routines and Common References

COMMON/DATA/ VCNVRT
COMMON/SYMBLS/ FRROR
COMMON/PRNT/ ERRORI1 _
COMMON/PERTB/ ERROR2
COMMON/FLOTC/ ERROR3
PRTCTL ERROR4
MCNVRT
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SUBROUTINE

READS

Yes :
CLEAR =(? —@ i

|

Zero QOut

° No " CONTRL(1) =
17

Data Region

Yes

& Yes
Read /
Octal

Cards /

IFLAG(1) = 0?

N

S e e e T TR e

No
A
Cessvert Perform Read /
— -
Types Validity $GEOM 1
to Integer Checks
L l
Check Check

SURFZ: | LATTC
Matrix Matrix

s
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No Read
$DESIGN

IFLAG(2) = 0?

[

Read Perform ]
Symbol j=1 IFLAG(2) =2? Validity
card Checks
| |
Save - =1 - Compute Kij
Symbols Data Index
Put :L-Ki. into
i=i+ )

Design Matrix

g

j=j+1

]

]
<]
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-— N Read
[ F s IFLAG(6) = 07 e e
<

SBNDRY

Read —
Symbol Do Compute Nc No
Cards No. Cards

Yes

Compute and
Store Data =% ‘ j=1 B Ns = Nc Mod

Index

Y
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( i=i+ 1

i N Reud
o
H IFLAG(3) -0 $SURSTN
Y
Compute N Perform
i=1 c Validity
No, Cards Chee ks
- Compute Ns - j=1
No. Symbols
Y
Compute
j=i+1 and Store
Data Index
Yes




JE e

L

C te N
ompute N _

No. Cards

IFLAG(4) - 0?

No

Compute Ns

.No
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Read

$SENST

e

!

Perform
—1  Validity
Checks

No. Symbols

i=i+ t

=i+l |

Y

Compute

and Store
Data Index
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Read

$CRPLOT

Perform
Validity
Checks
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3.1.3 REREZZ (REREAD)

REREZZ reads card images from the system input file
, (logical 5) in an 80Al format until an ENI! OF CASE card is encountered,
Each car. (cxcept octal) which is read is listed on the system output file,
A count of the number of cards is kept so that REREZZ can reposition the
input file by executing the appropriate number of BACKSPACF commands,
If octal input is encountered, the octal cards are not listed, but the number
of cards in the octal deck is Lrinted. The purpose of REREZZ is to pro-

duce a card image list of the current casc deck.

Calling Sequence

( CALL REREAD

Utility Routiues and Common References

None
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r
SUBROUTINE \ Print / IBACKS == 1
v — -t
. O
Yes L
IBACKS £ 1? . Yes Road
No A = 1z Card
Yes CARD No
OFLAG =07
Octal? 7
Yes
Y
Print Skip Octal Cards OFLAG =1
"Octal Data," thru Card 580 - IBACKS =
and ICNT ICNT =1
IBACKS =
pr]-
IBACKS + 1
Print ] Backspace 5 ,
‘ end of »  BATLS ={  RETURN
cascf Recaords .
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: 3.1.4 STAR9Z (STAR9)

STAR9Z lists all of the geometry data with descriptive

headings and if NSUBT # 0 it also lists the substitution data by paramecter
and by set,

Calling Sequence

CALL STAR9

Utility Routines and Common References

COMMON/DATA/

COMMON/SYMBLS/
( COMMON/PRNT/

PRTCTL

ERROR2
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SUBROUTINE\ Print
g Geometry
STAR9
/ Data

No
Yes LINE < 557 i=1 — LINE = 60
/ PRTCTL \ LINE = Generate
Go to New \ . &= Output Heading
( i Page LINE + 11 For Surface i

\
Al i

\ Print
i=i+1 b Surface

Param.

Heading

{ =NSURF? > NSUBT = 0?

N

v
Yes

\:
z
S~

O—
A
u
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-
B Go to New ) B Initialize
Page

T !

Current \ Print Generate

\ Hesding Ft::at

7 Any

Purameters Yes .
Left?

No

( RETURN )
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3.1.5 STAR1Z (STARI0)

STARI1Z lists all of the design data with descrintive headings
as well as the boundary ccndition matrix (if NCOND > 0) sensitivity data

{it NPERTB > 0), and profile plot data (if NPTS > 0),

Calling Sequence

CALL STARIO

Utility Routines and Common References

COMMON/DATA/
COMMON/SYMBLS/
COMMON/PRNT/
COMMON/PERTB/
COMMON/PLOTC/
PRTCTL

2
£2
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SUBROUTINE Print
Desi
STAR 10 gn
Data
Print Print No /\

DESGN BOUNDS NCOND = 07?
Matrix Matrix
Yes
7 No
" Yes

\ Print
( RETURN )— Profile Plot
\ Data

Print
Sensitivity
Data
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3.1.6 MTFPNZ (MTF PN)

MTFPNZ punches a deck of cards in NAMELIST format
which, when input to optical system analysis program PAGOS, provides

data necessary for the Modulation Transfer Function (MTF) of that program.

Calling Sequence

CALL MTFPN

Utility Routines and Common References

COMMON/DATA/
ERROR2

s T LR

R TR




Compute

MTF Data

Subroutine

MTEPN

Check BETAP for
dimension (N) and if
BETAP (1-N) = 0.

Punch BETAP

Card(s)
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Punch SINPUT
BETAQ, N,
NK, XLINV
Card

Perform

Validity Checks

——

Check TOK for
dimension (NK) &
if TOK (1-NK) = 0.

Punch TOK /

Card(s)

Check BETAS for Punch BETAS
dimension (N) and

if BETAS (1-N) =: 0.

Card(s)

Check DELMU for Punch DELMU
dimension (N) & if

Card
DELMU (1-N) =0. ard(s)

Check RHOS for
dimension (N) & if
RHOS (1-N) = 0.

Punch RHOS

Card(s)

Punch SKAPA Check SKAPA for
Card(s) dimension (N) & if
SKAPA (1-N) = 0.
!
Check TS for Punch TS
dimension (N - 1) & if .
Card(s)
TS (1-(N-1)) = 0.

Check XMUS for di- Punch XMUS

mension (N-1) & if
XMUS (1-(N-1)) =0,

Card(s)

Punch
IPROG = 3,

Punch
DFORM

Check DFORM for di-
mension (4*N) & if

M=0s$%
Card

C RETURN

Card(s) DFORM (1-N, 1-4) = 0.
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3.1.7 UNBCD. (UNPBCD)

UNBCD. uses the DECODE/ENCODE capability of Fortran to

unpack a 6 character word into 6 words of 1 character cach.

Calling Sequence

CALL UNPBCD (BCDWRD, BCD)

where BCDWRD contains the word to be unpacked and BCD is the first of

6 words for storing the 6 characters. The characters are right justified

with leading zeros,

Utility Routines and Common References

None



Subroutine ACD (1-6) =0
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Decode
BCDWRD into

UNPBCD / BCD (1-6) = 0

ACD (1 - 6)
(6A1)

Encode ACD into
BCD (1-6)

CR.ETURN >

(SHOO000A 1)

o e e T L T i
R T

[T




TR-67-700-10-2

Page II1I-3-43
Program Structure
Link 1

Page Revised 10/1/€8

3.1.8 VCNVR, (VCNVRT, MCNVRT)

VCNVR, is used by READS when processing symbol cards in
order to convert vector and matrix subscripts from BCD to integer so

that the corresponding DATA indes can be determined.

Calling Sequence

CALL VCNVRT (BCDWRD, ISUB, $ERR)

where BCDWRD contains a BCD vector subscript of the form X)bbbb.
XX)bbb, or XXX)bb and ISUB is the location where the integer subscript
is to be stored. If VCNVRT detects an error the alternate return $ERR

is invoked.
CALL MCNVRT (BCDWRD, ISUB, JSUB, $ERR)

where BCDWRD contains a BCD matrix subscript of the form X, Y)bb,
X,YY)b, XX, Y)b, o: XX, YY), ISUB is the location where the integer

row subscript is to be stored, and JSUB is the location where the integer
column subscript is to be stored. The alternate return $ERR is invoked

if an error is detected.

Utility Routines and Comxmon References

COMMON - None
UNPBCD
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/SUBROUTINE UNPBCD
p . L J=1
VCNVRT Unpack ™
/ BCDWRD INTEG =0
- [——‘
i=1+1 e No BCD()) = i=1
i-1?
( |
. . |
Yes i< 107 No BCD(J) = )? Yes —— |
/ J
No Yes ‘
e ’
A 1
/J
: ! |
T =
INTEG YVes o y
10+ INTEG RETURN 1 '
+i-1 — |

l | No
J=J+1 RETURN ) ‘

h

-~




e 4

MCNVRT

/
SUBROUTINE \

/ UNPBCD \

Unpack
BCDWRD

i=1+1 P

No

Yes i <107 No

INTEG =
INTEG- 1071
+1i-1

J=J+1

BCD(J) = i~17?

T
L
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INTEG =0

©

Yes No
i
Y

|

C RETURN 1

N Yer

-

L]

es
Jj24?
No
K=0

J=J+1

T

P L P
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No

| Yes
BCD()) = )? N

i=1i+1 al
No
J>é6?
Yes

< RETURN 1 ’

( RETURN ).J

BCD(J) = i-1?

Yes

JNTEG =

K
JNTEG* 10
+ f=1

|

K=K+1
J:=J+1
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3.2 LINK 2

Link 2 has the responsibility of producing a profile plot of
the lens system on the SC4020 plotter, By definition a profile plot is a
two dimensional picture which results when the system is "cut" by the
z - y plane. Each element is represented as a (scaled) closed curve making
it necessary to have the ability to find the point of intersection of two
plane curves. Becauseofthe problems entailed with translated, tilted,
and aspheric elements the capability is currently limited té standard

conics only,

All references to the plotter are contained in subroutine
CPLOT so that adaptation to a different plotting device {such as

CALCOMP) would involve a minimum of program alteration,
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3.2,1 ARPTSZ (ARPTS)

ARPTSZ generates a set of N points which lie on a glane

conic y = f(z) fo. N <z g Zn and are equally spaced in the z direction

by an amount z = (zB - zA)/(N - 1),

Calling Sequence

CALL

1S:

ARPTS (IS,ZA,YA,ZB,YB,N, ZLST, YLST)

The surface number of the conic

A

Yp = f(zA)

Z

B
yg = f(zB)

Number of points to insert in (zA, zB)
Vector for storing z, l1<isN
N

<
Vector for stor.ag A 1 i<

Utility Routines and Common References

COMMON/DATA/
Utility - None
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SUBROUTINE \ No Z -2

ARPTS
N-1

Yes

1; i_
4 =f(zi) - ’ -
i | z,+(i-1) AZ i=1

Yes

No
i=i+1 iSN? RETURN
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3.2.2 CELAIZ (CELAIR)

CELAIZ determines the vertex coordinate 6i of each surface
relative to the entrance pupil. It alsc determines the element matrix E
and the air space matrix A which are edited by a process which effectively

deletes any repeated element or air space.

Calling Sequence

CALL CELAIR($ALT)

The alternate return is invoked if CELAIR determines that

a profile plot cannot be produced.

( Utility Routines and Common References

COMMON/DATA/
COMMON/PRNT/
COMMON/ELMAIR/
PRTCTL
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SUBROUTINE \ Yes
opIsST =20, ? — $'=S -§ ——
CELAIR / 1
o
C RETURN 1 )r
Y es
Compute
No 4
Compute - 5 =5 4§ - $'> 07
i i-1 i
6*
1SisN

%

Print /
Vextex -

Cooxd.

Update E, A

Yes

Mirror — .

Airspace :
:

\I)

No
r W
Update
e E

Element
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hoas i=1
Yes No
n21,?
No
=N_ +1
NE E

E =i+t
2

- - N =N +1
N =N +1 A A

o E E - A =i
E =E_=i A =i+t
E1 2 2

+1

>

Yes

>4
>y

i
[

Il
[y

+

[
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Yes

Yes
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i=i+

Yes v
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r\t-_‘N =0
A
| 1
E=A=0
=E
l1 1i
I =F t=2
2 2i
Order
Ele!inent j=1
=)+ 1
Yes
N =1
JSN.? Ep E- N
E,N =I
2 E 2

No

i=i+

Yes v
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| ~ NA- 1
~ No
K N =0? - A =R S
A An A~n
21 21
Yes

1 =4
1 ~li -
L=
Order : Jl=A1’
Alr Space - j=1 e J = A
{ 2 2

i=j+1 -

A, N =1 - i=1+1
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3.2.3 CLOSSZ (CIL.0SS)
Given curve | of the form y = { (z) for 2z ., < z<z
| 1, min l, max
and curve 2 of the form y = {_(z) for 2z , < z<ugz , CLCSSZ
2 2, min 2, max

determines if they intersect at some point. If there is a point of inter-

section, CLOSSZ dctermines P_: (zl : y]) lying on curve | and PZ:(zz. yl)

1
lying on curve 2 such that 2, -2 = Azmin'
1 2
} }
PLg - - - = N2
| i
| |
1 |
] ]
Az . | — Z
min
( Calling Sequence

CALL CLOSS (11, ZI MIN, ZIMAX, I2, Z2ZMIN, ZZMAX,
DZMIN, Z1CLOS, YICLOS, Z2CLOS, $ALT)

I1: Surface number of y = fl(z)
Z1MIN: z .
1, min ‘
Z1MAX: zl , max
12: Surface number of y = fz(z)
Z2MIN: 2‘2, min
Z2MAX: z_,
2' max
DZMIN; dz_.
Z1CLOS: zll Pl
YICLOS: Yl’
$ALT: Alternate return if no intersection 5.




Utility Routines and Common References

COMMON/DATA/
COMMON/ELMAIR/
CROSS
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3 SUBROUTINE \ 21 -yl =0, l - Yes
CLOSS - 2 20 172
= U,
j 2
No
No "{" Vertical Yes Check for
CyL? Intersect
Yes No l
g

i
(e ) <

p——

Yes
Is
Z =8 -AZ
12" Vertical No Yes - 1 min
Cyl.? Yl = il (Zl)
Z -'-'00 Co te
P Z =2 +2 mps
— - T P M =
z, =2 Y228
M 1 2. T “2' °T
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No
l >0,?
A 81'
Yes
Compute

Z =7

€ | P T
I Z =12 g’

M T
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3.2.4 CPLOTZ (CIPLOT)

CPLOTZ employs the JPL FORTRAN IV compatible SPLOT"
package to generate a binary file (logical 18) containing data to be plotted
on the SC4020, in particular, it prcduces a scaled cross sectional picture

of the lens system.

Calling Sequence

CALL CPLOT (ZMIN, ZMAX)

where ZMIN is the minimum value of z relative to the entrance pupil and

ZMAX is the maximum value relative to the entrance pupil.

Utility Routines and Common References

COMMON/DATA/
COMMON/ELMAIR/
COMMON/CODRNG/
COMMON/PLOTC/  STERM
CAMERA™ SPRNTA”
SLABEL" SETPL"
SDINIT” RESPL”
SDNPUT" ADV"

e
See Appendix A
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Compute
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Initialize

Labels

SDNPUT
Draw Optic

SDNPUT

Draw mnler

- Plotting

Compute
Ruler

(2) Axis

Parameters

Read 11
Y.

i=i+1

Yes No

i SNELMT?

1
i
1=j=N

Read and

Plot Image
Plane

Read and
-1 Plot Entrance

@.ﬁ

Read and

Plot Ray 2

Pupil

Read and

Plot Ray 1
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&

Generate

Information g

Frame

C RETURN )

Add Title

Link 2

/ ADV \

and Date

Position 11

to Ray 1 Data ==

Go to Next
Frame

Write
Plot Params

on Frame

(Record NE +2)
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3.2.5 CROSSZ (CROSS)

Given y = fl(z) for ze [ , x] relative to the vertex

z
1, ma

z .y Z
2, min’ 2, max]
of surface 2, CROSSZ determines the point of intersection (z

z ]
1) min

or surface 1l and y = fz (z) for ze [ relative to the vertex

I yI) where

zI is relative to the vertex of surface !.

Calling Sequence

CALL CROSS(I1, Z1MIN, Z1MAX, 12, Z2MIN, Z2MAX,
ZCROSS, YCROSS, $ALT)

I1: Surface number of y = fl(z)
Z1MIN: z .
1, min
ZIMAX: z
l, max
12: Surface number of y = fz( z)
Z2MIN: z .
2, min
Z2MAX: z
2, max
ZCROSS: Zy

YCROSS: Yq

$ALT: Alternate return if no intersection

Utility Routines and Comnion References

COMMON/DATA/
COMMON/ELMAIR/



Yes

Yes

TR-67-700-1

0-2

Page III-3-64
Program Structure

Yes
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, 0 No
= ThT™
Yes
CRETURN >
Compute Compute ’
. ) g ereeeeed
Z S = 6 - 6
2, min, 2, max I 12
Compute
= Z,2
A B
(Intersection)



[E 1 a,B,y

No
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No

Compute

Q
]

No

0?

Yes
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- A =(32 oY Yes H

%

No

Yes

@f zl -] - \MO?
No
CRETURNI )

|
|

=Max (Z ,2
z: ax(l, 2) o

Compute

Z andZ
1 9795

.@

]

zI = Min (2 e 22)
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3.2.6 ENDPTZ (ENDPTS)

ENDPTZ generates vector NARCS and the 3 dimensional
array ARCS. The Ith layer of ARCS contains the end points of the arcs

which constitute the upper half of element I as follows:

Z VA e . . Z
ARCS ( , ,I)= [ L2 N]
Yl Yzo . oyN

where NARCS(I) = N, Element I is composed of N - 1 arcs where

2 < N £ 5; the end points of the Kth arc being (zK ) and (z

'YK K+1'YK+1)

= YK+1)' a vertical line (zK= ZK+1

or a portion of a plane conic. If Il and I2 are the surface numbers of the

curves which form element I then all z values are referenced to the

),

Each arc is either a horizontal line (yK

vertex of I1 .

Calling Sequence

CALL ENDPTS (DZMIN, ARCS, NARCS)

where DZMIN is the minimum permissible air space thickness, ARCS is
the 2 x 5 x 100 array described above, and NARCS is a vector containing

the arc count for each element.

Utility Routines and Common References

COMMON/DATA
COMMON/ELMAIR/
COMMON/CODRNG/
ZYCUT

CLOSS

GOOF
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Zero

< SUBROUTINE \ Set ARCS

-
ENDPTS /’ NARCS to

A
121'911 Yer
RETURN A -
Axay =¥y
— N =2
1
A =2
=
A3y =S 121 °11 Yes
ot /\ putl):
N =3 A =y
1 221 V4

C RETURN )— [%M \ - b

Element [ TCUT \

Y
[----3 - { Limit curve -

Element ZYCcuT
( RETURN } {___ -4 - { Limit Curve
1
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Cet
A - {=1 -

L z
Yeos
No Doublet? No (o NE? Yes \
No \/
Compute /z\l - -zzc
1GO Yes - 91:‘” .ch
(
/_—ZYCUT \
"\ No Mirror? Yes
\

N



IGO = 2?

No

Yes

No
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Process
Type 4

2

MR SR
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Yes One Arc
L Mirror? > Ram
: \/ N

M
o No Two Arcs
N =13
i
Three Arcs Yes Three Arcs
( % B
E
Yes Yes
No //C\ =57
2i
No No
Y
Four Arcs Four Arcs

0




TR-67-700-10-2
Page III-3-72
Program Structure
Link 2

F —t Four Aszs

| M — i=1+1
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3,2.7 E1RGCZ (E1IRGCD)

EIRGCZ employs subroutine CROSS to edit the range and

code matrices by subjecting each element to intersection constraints.

Calling Sequence

CALL EIRGCD

Utility Routines and Common References

COMMON/ELMAIR/
COMMON/CODRNG/
CROSS

GOOF

VLI I i T R e R e e T R e ) A
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SUBROUTINE \ =k
. I=1 A 12 =E(2,])
EA{RGCD /
CROSS
No Yes
VALID? Intersect B
?
Yes No
g——
Modify Y
Yes
A ANA
Z, ¥, ¢ — I=1+1 A
No

C RETURN )

GOOF

Terminate
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3.2.8 PFILEZ (PFILE)

PFILEZ creates a binary file (logical 11) containing NE +4

logical records each one of which is 601 words long where NE is the

number of elements (N_ 2 1). Each record consists of N, z (1<i<300), and
i

E
A (1£i<£300) where 1 <N<300 is the number of points distributed along
h f(y20. > i . .
the upper half (y 2 0.) of the ith element for 2 in <zg 2 ax

The first N_ records describe the N_ elements and:

E E
Record NE +1: Image Plane
Record NE +2: Entrance Pupil
Record NE + 3 Ray 1
Record NE + 4: Ray 2

Calling Sequence

CALL PFILE (ARCS, NARCS, ZMIN, ZMAX)

ARCS: Three dimensional array determined by ENDPTS
NARCS: Vector determined by ENDPTS
ZMIN: Minimum z relative to entrance pupil.

ZMAX: Maximum z relative to entrance pupil

Utility Routines and Common References

COMMON/DATA/
COMMON/ELMAIR/

COMMON/CODRNG/
COMMON/PLOTC/
COMMON/AZOBJ/
ARPTS

RAYTR
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- Initialize M I=1
PFILE /
:H
G =Yy =0
Yes
1 ARC?
Plane? 1< j =300
Yes No
Y
JCNT = 2 Ll
JONT = No 2 ARCS?
Two Points -
NPTS
Yes
G
1
JCNT =1 v Get
es
Y . 21 = 727 21, Y1, Z2, Y2
1= Y1 = 23, Y3
No -
ARPTS
X JCNT =
ARPTS -1




TR-67-700-10-2
Page III-3-77
Program Structure

1 Link 2
JCNT = JCNT + 2
Yes
-
‘ B Two Points
ARPTS Translate
Surt ” Z Values
urface - JCNT =
is Curved JCNT + NPTS
Get
Yes 21, Y1, 22, Y2
( | c 3 ARCS? - 23, Y3, 24, Y4
No
Yes 21=122?
No
ARPTS

22=2723 Y2=Y3

23=74 Y3=Y4




Get

21' Yl,oo’.
z5, Y5
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No

Yes

12mZ4 Y2=Y4

Z3=25 Y3-Y5

JCNT =2
Z =21 Y =YU

22-22 Y2=Y2

No

)

ARPTS

Translate
Z too

. j o

1Sj< JONT

JCNT = NPTS

I=1+1

Update
and

min
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\ v JCNT =0
$
‘ I ¢ - Z=y =0
1<5§5S300
Generate
Image Plane
Translate RAYTR
. ot
Z values Ray 1
|
Write 11 RAYTR Translate
Ray 1 SR -
ay Ray 2 Z values

End File X Write 11
RETURN -
Rewind 11 Ray 2
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3.2.9 PROFLZ (PROFIL)

PROFLZ is the main or control routine of the profile plot
link. It is called by the main program (FOLDP) whenever a profile plot

is to be generated.

Calling Sequence

CALL PROFIL

Utility Routines and Common References

COMMON/ELMAIR/
COMMON/CODRNG/
COMMON/PLOTC/
COMMON/PRNT/
(. CELAIR
RANGE
EIRGCD
ENDPTS
PRTCTL
PFILE
CPLOT
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SUBROUTINE ___CELAIR | RANGE
PROFIL "1 Element and 1 Apply Max.
Aflr Spaces Apartire
PRTCTL | SNDPTS ___ERGCD
- e~
New Page Get Arcs Check
Matyix Intersections
/ Print / PFILE
Arcs - Generate
( Matrix Point File
CPLOT

o
Plot
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3.2.10 RANGEZ (RANGE)

RANGEZ determines the unconstrained rangc matrices 2 and
Q and the code matrix é Range is computed for each curve as if no other
curves were present, The only constraints are the presence of a peak
(circle or ellipse) and the maximum aperture y = Yrnax' The elements
of Q (z coordinates) are always referenced to the vertex of the curve in

question,

Calling Sequence

CALL RANGE (YMAXIM)

YMAXIM:  y

Utility Routines and Common References

COMMON/DATA/
COMMON/ELMAIR/
COMMON/CODRNG/
Utility - None



Ny
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-
SUBROUTINE
— Im1

3 A A A
\ RANGE / ZeY=C=u0, i )

Set

>

Z = =0,
Cet Z1 = 2 )’1
ey - J=1
2 max
No
No
R=0,? b=0,?
Yes Yes

Yes

l—— e 2R?
ZZ.YZER yrmv.x

No
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il =
1
R R 2 2
k/ R+® -y max nrz @

Z =
Yes T
KC/ h=1,? = 2 ’-
y /2R
max
No
Yes
T
No
Compute
Z
al a, - zl “er
ellipse
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27 % ?
Yes
Compute
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hyperbola
No

| z l“ 3 =3,- 4




TR-67-700-10-2
Page III-3-86
Program Structure
Link 2

A -
- Vi~ 72
[ z - 2 =1
ji
A
i 1
'———- A =12 - J=J+1
STRN
C Yes ISN
G E
?
No

Yes

No

I=1+1
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3.2.11 ZYCUTZ (Z2YCUT)

ZYCUTZ determines the point of intersection of the line

<
]

a or the line z = ¢ with a curve of the form {(z, y) = 0 or, equivalently,

g(z).

<
]

Calling Sequence

CALL ZYCUT(VHCODE, ALFA,IS, BETA, *, ELNO, SURNO)

VHCODE: l1 Line is y =a (Horizontal)

2 Line is z =@ (Vertical)

ALFA: a

IS: Surface number of curve f(z,y) = 0.

BETA: Point of intersection of the form z = if
VHCODE =1 and y =B if VHCODE = 2,

*s Alternate return if no intersection.

ELNO: Element number of surface in question,

SURNO: 1 Left surface of ELNO

2 Righit surface of ELNO

The parameters ELNO and SURNO are used to obtain bounds

A . e
from matrices 2 and Y which describe the interval of definition of

= i <z< <y < h
f(z,y) = 0, i.e., 2 ipS$2Sz . and0<ys<y . where
y _ {g (zmax) “min - 0
max
<0
g (z1nin) %min

If @ is outside the interval of definition, ZYCUT invokes the

alternate return, If ¢ is in the interval of definition then ZYCUT computes p.
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suakomma\ B=0.

ZYCUT —*1  Get: TYPE,
R,b

(o)

7N

!

No ~ VHCODE = 2

‘ RETURN 1 )

Compute

1=

Yes
VHCODE =1

?

No

GETURN 1 )
C RETURN ) o *

Get z |
min
z from?Z
max
Yes
Compute
y =B
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3.3 LINK 3

Link 3 is called upon when the program is executing options

4 and 5 in order to perform twinray diagnostic computations,

4
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3.3.1 TWNR4Z (TWNRY4)

TWNR4Z is called upon by the main program to trace 2 rays

from the object point (h, 8) = (h , 0.) where hmax = ho + (NH - 1) Ah.

max
Ray 1 is traced through (:/20, fr‘o) = (0., - 1) on the unit radius entrance

pupil and ray 2 through (Qo, fro) = (0.,1.). If the rays are denoted by R1
and R2 then TWNR4Z employs RAYTR to compute and save the position

and direction of the rays at each element in the system, that is,

{(1'5‘;, 3';);05151\1 k=1,2

k!

where P represents position and 3 direction. If there is a ray failure
(miss or reflect) then N} < N and a message is printed. The position
and direction data are used to compute thickness, )\li(, aperture radius,
A_ ., and aperture location, A

Ri
fcrm.,

Li’ these quantities being listed in tabular

Calling Sequence

CALL TWNRY4

Utility Routines and Common References

COMMON/DATA/
COMMON/AZOBJ/
COMMON/PRNT/
COMMON/TMTWIN/
PRTCTL

RAYTR



L

SUBROUTINE \

PRTCTL

TWNRY4 /

XMTRX2(1,j) O.
OMTRXZ(I, J) = 0.

Print title

on new page
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1-1,3] 1,100

XMTRXI1(1,]) = 0.
OMTRXI(L,])) = 0.
I=1,3;)=1,100

—a{ + FLOAT (NOBJH-1)

HMAX HO

* DELH

7

\

Print tv;inray

THTR - 0.
SNTHTR = 0.
CSTHTR = 1.

Print ray RAY
missed surface

RAY =1
N1 = NSURF

N2 = NSURF
N = NSURF + 1

heading
HMAX

RAYTR

SMISS

Print ray RAY
reflected on

N1 = SMISS - |

(0. y = 10), mAx

Trace ray

Yes

surface
SMISS

N1 = SMISS - 1

\N?

Yes /

R

Ray missed

o

ay reflected
?



N2 = SMISS = 1 |um

Yes

Yes

Ray vignetted

/.

Ray reflected

N2 =SMISS -1 |-
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Print ray RAY
vignetted

on surface
SMISS

Ray missed
?

No

?

o RAY -2

|
RAYTR

e

Trace ray
(0., 1.) HMAX

G}

M=
MINO(N1, N2)

<




!

e

c

TAUl = TAUI

+ XMTRX1(3,]) + 1)
+ SURFC(4, J) if

I < NSURF
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TAU!L = TAU 1
if SURFC(S,)) < 0.

Link 3
1-})-1
J - | - AR = -1,
TAUL = 0.
TAU2 =0,
TAUL =  —
- XMTRX1(3,)) >N
?
Yes
I>N2 No TAUZ =
- XMTRX2(3, )
Yes

TAU2 .-TAU2 |

if SURFC(5,]) <O.

TAU2 = TAU2
+ XMTRX2(3,] + 1)
+ SURFC(4, J) if

I < NSURF

M1 = QMTRX1(2, J)
/QMTRX1(3, J)
M2 = QMTRX2(2, J)
/QMTRX2(3, J)

MSUM =
M1 + M2
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Print aperture
loc, and

AL and AR

Compute ‘

Print
2,1, XMTRX2,

Print
1,1, XMTRX1,

OMTRX2,
TAU2

QMTRXI,
TAUI

J=J+1
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3.3.2 TWNRS5Z (TWNRY5)

TWNRS5Z is called upon by the main program to trace 2 rays
from ~bject point (h, 8) = (0.,0.). Ray l is traced through (9:0,90) =

(0., 2.y on the entrarce pupil and ray 2 is traced through (Qo, 90) =(0.,1.).

2
RAYTR is used to compute and save the position and direction of the rays

at each element in the system, that is,

{@, osisn ' k=12

i i k
where P is the position and 3 is the direction, If a ray misses or reflects
then Nj < N and a message is printed. If a ray vignets a message is

printed, but N, = N.

The data for position is stored in arrays XMTRXI and
XMTRX2. The direction data is contained in arraye QMTRXI1 and
QMTRX2. The thickness is also computed and printed in tabular form
along with the position and direction values for each of the two rays at
each surface., TWNR5Z must be calied additional times if there are

substitution sets,

Calling Sequence

CALL TWNRYS5

Utility Routines and Common References

COMMON/DATA/
COMMON/AZOBJ/
COMMON/PRNT/
COMMOii/ TMTWIN/
RAYTR

PRTCTL
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TWNRYS /

THTR = 0.

Print
Twinray

Print title
on new page

SNTHTR = 0.
CSTHTR = 1.

RAY =1
N1 = NSURF

XMTRX2(I, J) = 0.
OMTRX2(I, J) = 0.
I =1,3]=1,100

heading /

XMTRX1(1,)) - 0.
OMTRX1(1,J) - O.
I =1,3)=1,100

RAYTR

N2 = NSURF
N = NSURF + 1

Trace ray
(0. ,OMGAZ2),0.

Nl =SMISS§ -1 |=

A |
Print ray RAY
missed surface

Y /k N
i Ray missed\ 2
\?/

Y

Print ray RAY
reflected on
surface

No

N\

Ray reflected
?

Yes

|

N1 = SMISS - 1
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WW
\ vigietted on

surface
SMISS

Ray vignetted Yes

?

*{ RAY =2

S
/
RAYTR

Trace ray
0.,1.), 0.

Yes

Ray missed
?

N2 = SMISS = 1 |ett—

Yes

/ No
N2 =SMISS - 1 [= W I-@
?

Txint, / 7
@ Tasnray [ - J=1
\ ugreng

p A
RPRCT PRE R TN SR )
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Yes °

No

S —

TAUL =
- XMTRX1(3,))

1=J-1
e — =
Kc/ TAUI = 0.
TAU2 = 0.
TAUL = TAUL
TAUL =TAU1 if + XMTRX1(3, ] + 1)
SURFC(S, J) < 0. + SURFC(4,)) if
I < NSURF
No TAUZ =
I >:“2 *1 - XMTRX2(3, ))
Yes

Print
2,1, XMTRX2,

\ Print
i,1, XMTRXI,

OMTRX 2,
TAU2

( RETURN )

OMTRX1,
TAU1

TAU2 = TAUZ

+ XMTRX2(3,] + 1)
+ SURFC(4,)) if
I < NSURF

I

TAU2 = - TAU2
if SURFC(5, J) <O.
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3.4 LINK 4

Link 4 is essentially and interface link between the several
lower level links and the ray trace subroutine (RAYTR)., By appropriate
communication with subroutine SMPOP the complete pattern of rays is
traced and a variety of statistical information returned to the calling
program including such things as spot size, rms x, rins y etc. This

link is employed by options 2,3, 7, and 8.
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3.4.1 LATTZZ (LATT)

LATTZZ is used to generate the ray nettern by producing 1
ray for each entry. The coordinates are stored in (xo. yo). MRAYS,
which must be set to zero by the calling program prior to the first entry
to LATTZZ, is incremented by | for each entry and contains the current
count of the number of rays which have been generated. To generate the
entire pattern LATTZZ must be entered NRAYS times. It is assumed

that Yo does not changs between calls,

Calling Sequence

CALL LATT (XOHAT, YOHAT, MRAYS)

XOHAT: Storage for X .

YOHAT: Storage for Yo

MRAYS: Ray number being generated.
SLICE: Current slice number.

NSLR: Ray number within current slice.

Utility Routines and Common References

COMMON/DATA/



P

SUBROUTINE
LATT /
/
SLICE =

SLICE + 1

Yes

Yes
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NSLR 2
ILATTC(3, SLICE)

XOHAT =
LATTC(!, SLICE)

YOHAT =
FLOTA(NSLR)*
DELY + LATTC(2, SLICE)

- SLICE =1

Q}___..

v

NSLR = 0
XOHAT = LATTC(1, SLICE)
YOHAT = LATTC(2, SLICE)

v

NSLR = NSLR + 1

! MRAYS = MRAYS + 1

) G




TR-67-700-10-2
Page III-3-102

Program Structurc
Link 4

3.4.2 MERIDZ (MERID)

MERIDZ traces a ray from the objzct point (0., 0.) through

(xl,yl.zl) on o . with

(xo, yo) = (0., Ql) on the entrance pupil to P1 : N
and Q , MERIDZ computes

. . * - [3
direction Ql = (Qxl' le‘, Qzl)' Using Pl |

BF and f/. If MERIDZ returns a value of zero for either BF and f/ this

should be interpreted as BF =o or f/ =o ., The runis terminated if

the ra, misses or reflects,

Calling Sequence

CALL MERID(COLOR, BFOCUS, FSNUMB)

COLOR: Color number currently used.

BFOCUS: Storage for back focus, BF'

FSNUMB: Storage for f/number, f/,.

THTR: 0. (o)

SNTHTR: 0. (Sin 6) must be set by calling program
CSTHTR: 1. (Ces 0)

Utility Routines and Common References

COMMON/DATA/
COMMON/AZOBJ/
RAYTR

GOOF
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MERID /

GOOF

Link 4
RAYTR
BFOCUS = 0.
FSNUMSB = 0. - Trace ray
(0., OMGA1)

\ Print
ray missed Yes

Ray missed

Terminate
run

GOOF

?

comment

Print
ray missed

Ray reflected

Terminate

run

BFOCUS = ALPHA™

comment

XVCT(2) + XVCT(3)

FSNUMB = . 5*ABS

ALPHA = - QVCT(3)/ |,
QVCT(2)

(ALPHA*OMGA1)

\

—( RETURN W
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3.4.3 SMPOPZ (SMPFOP)

For a specified combination of object point (hj, 0) and color i,
SMPOPZ traces the entirc pattern of rays and returas the information lis’‘ed

below, the various parameters being delined in Volume I, Section 6.

s¥ Image Piane Position
NM Number of misses
NRF Number of reflections
Ny  Number of vignets

ﬁR Number of successes

A vignetted ray is considered to be a failure in all instances except the
design option (CMFLAG =2 or 5). The remaining outputs from SMPOP
depend upon the value assigned to the input trigger, CMFLAG, as follows:

1) CMFLAG =1

A 1 B f 2 ’ B, C
X X
r’ﬁx (XCURL) 1<i sﬁR
m ., (XCURL) " "
Yl
k . (TEMPS) 2 "
X1
Eyi (TEMPS (200)) "
2) CMFLAG = 2
X (8%, y(s¥
( J) y ( J)
X, (sj") (XCURL) 1si .<.NR

Y;(sf) (YCURL) v "



3)

4)

5)

- S,.:( , -— St:g

% (s;‘) (XCURL)

1

A (s;‘) (YCURL)

0.
TEMPS (i) = ;
3.
CMFLAG = 4

- * —,
S, )., S,
X(J) Y(J)

x*(S;‘) v (s;‘) , R* (s;‘)

’:zi (s;‘ )  (XCURL)

Vi (s;‘ ) (YCURL)

CMFLAG = 5
m,k,m,k
x' x' Ty 'y
m . (XCURL)
X1
k . (YCURL)
X1
m ., (TEMPS)
Yl

~
~<l
e

(TEMPS (200))

Ray
Ray
Ray
Ray
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lﬁiSNR

iis ok.

iis missed,

i is reflected.
i is vignetted.
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Calling Sequence

CALL SMPOP (COLOR, HNUMB, HEIGHT, BF |, CMFLAG, TEMPS

’ COLOR : Color index i
HNUMB : Object point index j
HEIGHT : Object height hj
BF1 : Back focus color 1
CMFLAG : Computation flag
TEMPS : Used if CMFLAG=1,3, or 5

The remaining variables are transmitted through TMPATT COMMON as
scen on page 1I1-2-10,

Utility Routines and Common References

COMMON/DATA/
COMMON/AZOBJ/
COMMON/TMPAT T/
RAYTR

LATT
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SUBROUTINE\ SISTAR -
TLINK(I) = 0,
~ — k(M DELD +
SMPOP / I=1, 425 CIMPL{HNUMB)
Set SJSTAR= Set MR = MR + MRAYS =0
SJSTAR + BFl |- . ‘ RCNT =0
if IMODE=0 MR if LMCUDE =0 MR = NRAYS
RYCNT =0
. B Yes
? 1=1, 200
No J
Set RCNT =1 LATT
1 =1 — ) Compute ray
if LMODE =0 coordinates
(XOHAT, YOHAT)

Ray reflected

. /\
° Ray missed

!

RAYTR

Trace ray




oy,

g
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Set TEMPS

NMISS = NMISS + 1 » (RYCNT + 1) = 1,
if CMFLAG =3

Set TEMPS

NRFLCT = NRFLCT + 1 » (RYCNT + 1)=2,
if CMFLAG =3

QVCT(3) = 0.

Y

NRAYSB = NRAYSB +1

Ray vignetted Yes ——
’ NVIGN = NVIGN + 1
v l Set TEMPS
es
CMFLAG =2 B (RYCNT +1)=3,
YCMFLAG =5 ‘ .
? if CMFLAG =3

No

XCURL (NRAYSB) =

QVCT(1)/QVCT(3)
CMFLAG >1 No
& CMFLAG <5 ™ YCURL(NRAYSB) =
? QVCT(2)/QVCT(3)




e

NRAYSB =0?

1

TR-67-700-10-2
Page III-3-108
Program Structure

Link 4
Page Revised 10/1/68

Compute

TEMPS (NRAYSB)

TEMP (NRAYSB + 200)

L

X

Compute SL, Set
CURL (NRAYSB), f——————p={ RYCNT = RYCNT +1
YCURL (NRAYSB) if CMFLAG = 3

RCNT =0 No
XOHAT = - XOHAT

RCNT =0?

Yes

Yes

No

I>NRAYS ?

XNR = NRAYSB

MYBAR = MYBAR
+YCURL(})
KYBAR = KYBAR
+ TEMPS(j + 200)
forJ=1, NRAYSB

CMFLAC >1
&§ CMFLAG<S
?




p ‘

1
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YCURI(K) =
= | MYBAR = MYBAR/XNR . Y;;':;(Ki - ’;’;Yo BAR
KYBAR = KYBAR/XNR K + 200)=
TEMPS(K + 200) - KYBAR
K =1, NRAYSB
MXBAR =
KXBAR = KXBAR/XNR MXBAR + XCURL(L) No
= KXBAR = i LMODE = 1?
MXBAR = MXBAR/XNR
KXBAR + TEMPS(L)
L =1, NRAYSB
Yes
i
XCURL(I) =
XCURL(I) - MXBAR /
Compute
TEMPY(1) = =< CMFLAG=5? J=1 AX, BX, CX
TEMPS(I) - KXBAR
I=1, NRAYSB and AY, BY, CY
AX = AX/XNR [
Yes
BX =BY/XNR |s J> NRAYSB ? J=J+1
CX = CX/XNR \
i
AY = AY/XNR ACAP = AX + AY
BY = BY/XNR . BCAP ='Bx.+ BY

R
: 5
[
4
;

s
i




\)

XCURL(J) =

XCURL(J) - XBAR
for ] = 1, NRAYSB

YBAR = YBAR
+ YCURL(K)

A
forK =1, NRAYSB

YBAR =YBAR/ XNR

i
)

et~

XBAR = XBAR
+ XCURIL])
for1 =1, NRAYSB

XBAR = XBAR / XNR
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YCURIYL) =
YCURL(L) - YBAR
forL =1, NRAYSB

| \ .
CMFLAG <4? o

AN
Yes

[
RETURN
)

\J

XSTAR = XSTAR
+ XCURL (K)

* XCURL (K)
for K =1, NRAYSB

YSTAR = YSTAR
+ YCURL (K)

YSTAR = SQRT

(YSTAR/XNR)

—

* YCURL (K)
for K =1, NRAYSB

[
. XSTAR =SQRT

|

RSTAR = SQRT
(XSTAR * XSTAR+
YSTAR * YSTAR)

(XSTAR/XNR)
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3.5 LINK 5

Link 5 is responsible for performing design computations and

is entered whenever option 2 is specified. The downward communication

. is directly from FOLDP to STAR2 which is the design control subroutine,.
Link 5 communicates back up to subroutine RAYTR by going through
link 4, Control is returned to FOLDP upon completion of the design

process or abandonment due to unexpected failure.



TR-67-700-10-2
Page III-3-112

Program Structure
Link 5

3.5.1 BNDCHZ (BNDCHK)

BNDCHZ checks the '"improved'' lens system for boundary
violations using the parameters of the current design variable. The
checking includes those constraints defined by the boundary condition
matrix, BOTNDS, provided NCOND > 0. The lens length is checked if

SYSMX is non zero, and the system is checked for feathering,

When a boundary violation has cccured an appropriate message
is printed, and BNDCHK executes the alternate return signifying the
detection of an error condition. The error message print out can be

supressed by setting IFLAG to a non-zero value when calling BNDCHK,

Calling Sequence
CALL BNDCHK (*, IFLAG)
* Return executed on detection of a boundary violation,
IFLAG: Flag set to non-zero if supression of error message

printout is desired.

Utility Routines and Common References

COMMON/DATA/
COMMON/PRNT/
COMMON/AZOBJ/
COMMON/ TMDESN/
CORDER

DPRNT

PRMSUB

RAYTR



SUBROUTINE
BNDCHK

UMIN = BOUNDS(2,L) |

UMAX = BOUNDS(3, L)

NCOND = 0?

No

Y

NVARX = NDSGV(1)
I=1

RLA = IABS(RL)

Yes

——
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J1 = NDSGV{i+1)

| A NJA = IABS

(IDESGN(I, JI)
M =1

RL=IBNDS(1,L) |

Yes

Y

KMA = 1ABS

| (IDESGN (M+ 3, J1))

U=DATA(KMA)
L=1

Yes

Nj<O?

No



P

$

UMIN s USUMAX?

o
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KMA<RLA

OR.KMA >
(RLA + NC-1)?

{

CORDER

Determine order of
indices of refraction

N

OMIN set to mini-
mum of indices.
QMAX set to maxi -
mum of indices.

No

Yes

4

QMIN = DATA(RLA)
QMAX =QMIN




TR-67-700-10-2
Page I1I-3-115
Program Structure

Link 5
Y —
@““@”\ T
No
OMAX >UMAY ? Yes
No
No

N

] ;)L———- M=M +1 4\M>NJA7
Yes

~

Yes

L =L+1

.

<’:;L > NCOND? >NVARX ? 1 =1+ 1
) ,
F?




S Print design
information
No |

/\Y DPRNT
IFLAG =0 ? he
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PRMSUB

‘ RETURN 1}

Restore nominal
subst, set

\ Print error 7
message :

Yes

7

DDIST(1)=SURFC(4, 1)
QMIN = DDIST(1)
QMAX = QMIN

IOMAX - OQMINI
SSYSMVA ¢

No

'

De“ermine

length limits
OMIN, OMAX
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—

DPRNT Print error

M = Print design message
information

Set parameters

N for feather
checking

Yes
!
RAYTR
Ray missed? ——— KIND = 3
v € Trace special
rays .
; [}
No
No
No Compute
Ray reflects? —= T AU, separation TAU > SPFEA?
distance
Yes
PRMSUB
Yes
‘ RETURN )— Last subst. Perform substitution
set? operation




=
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" No
o — KIND =2 - IFLAG = 0? ‘®

Yes

#

DPRNT

Print missed
surface

KIND = 1?7 Print design l
\ information I
No

Print reflected
surface

Print
feathered

surfaces
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3.5,2 CORDEZ (CORDER)

CORDEZ is used to determine the relative ascending order

of a set of N indices of refraction ] < N< 6, An integer vector cor-

responding to the set of indices is calculated such that each element of the

vector is the ordered position of the corresponding index within the set.

Calling Sequence

CALL

N:

DVCT:
OVCT:

CORDER (N, DVCT, OVCT)

Number of colors (indices of refraction).
Vector containing the N indices of refraction.

Integer vector containing the relative positions
of the inaices in DVCT,

Utility Routines and Common References

None




SUBROUTINE \

CORDER

—g{ OVCT(I) = 0

1
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No

DVCT(I)

No

J=J+1 -

Yes

I >N?

G

Yes

!

OVCT(I) =
OVCT(I) + 1
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3.5.3 CYCLEZ (CYCLE)

CYCLEZ uses the current set of design variables, the
parameceter vector 170, and Eo = E(ffo) to attempt to compute U such
that I-E'*I <|f:'3°|. During this process failures may occur in the form
of a singularity in the solution matrix, ray failure, bouvadary violations

which are unrecoverable, and negative improvement,

In the case of too many successive failures CYCLEZ executes
the alternate return and the design is abandoned. When an improvement
has been made the normal return is used. If a negative improvement has
been made the parameters are restored so that the design may proceed

on the next step.

Calling Sequence

CALL CYCLE (%)

% Alternate return executed when too many
successive failures have occurred.

Utility Routines and Common References

COMMON/DATA/
COMMON/PRNT/
COMMON/TMDESN/
BNDCHK

DOTP

DPRNT (EPRNT)
GETRHO

GOOF

INCRM

JURY

MATINV

MFEVCTR
MODDL

PRMSUB

i
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SIZE = 0,
CYCLE ESLNG =0. IMAX = NDSGV(1)
IMPRV = 0.

1

INCRM Set DESGN(3, ))
to max of DUMIN
Increment 1= =1 = or DESGN(3,J)
NDSGV(I + 1) forJ = 1, JMAX
— e Ry
- enerate weighte
VINDX(I + 1) ™ error vector gy ND Restore |
VCTSTR (KZ1) Scv a +1)
Altemate 4
return
VCTSTR(KZI) = KZE = VINDX(1) + K~ 1
VCTSTR(KZI) ettt KI=K1l+K-1 [™ K=1
-VCTSTR(KZE)
No

\ Yes
K=K+1 K >DIMVCT? —@
t




\

I=1+1

_DPOTP

VCTSTR(DIMVCT + 1)

- VCTSTR(KZ1)
—= BMATRX(I)

VINDX(I + 1)

KZ] =
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I>IMAX?

|

BMATRX(I) =
-BMATRX(I)
=1+1

I >IMAX?

KZE = VINDX(I + 1)
KZI = VINDX(] + 1)

#

DOTP

VCTSTR(KZE)
. VCTSTR(KZI)
~AMATRX(I, J)

Yes

]>1?

Yes



.

] >IMAX?

Kzt = NDSGV(I + 1)
= DESGN(10, KZ1) =

AMATRX(I, I)

S

I >IMAX?

No
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IESERI o

Yes

AMATRX(I,)) =
AMATRX(J, )

DETRM =
AMATRX(1, 1)
BMATRX(1) =

BMATRX(1)/DFTRM

No

AMATRX(1,1) =0. 2

MATINV

Invert F"__"

AMATRX




DPRNT

@

Print design
abondoned

No

Print design
information
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Print singular

solution

PCOUNT<

C RETURN ! )

PERIOD?
Yes

&

matrix

PCOUNT =

JURY

Jail current
design variable

PCOUNT + 1

INCRM

- Restore

NDSGV(I + 1)

e Print design

{RETURN ’

DPRNT

information

Print foilurc
cemputing

derivative

i 2
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Set SIZE to
maximum of

Kk | o] SIZE - ZETA -
SIZE, | BMATRX(1)|
I 1, IMAX

!

0 2. % ZETA
SIZE - s IFLAG B SIZE =
SIZE /2. KEX 1
BMATRX(I) - SIZE* INCRM BNDCHK
BMATRX(I), | Increment NDSGV(I + l)‘r________ Check for
-1, IMAX by BMATRX(I), boundary violation
I -1, IMAX
IFLAG =1 INCRM v
- es
BMATRX(]) = . Restore Violation found?
BMATRX(I)/SIZE NDSGV(I + 1),
1-1, IMAX I=1, IMAX
No
1 i

KCX = Yes !
KCX >107? N
KCX + 1 /




ESLNG =
\JESLNG

1

IMPRV =
(EOLNG-ESLNG)
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EOLNC = ESLNG

PCOUNT =0 |o

K=1

—

4

KZE =
VINDX(1) + K~ 1

Link 5
MEVCTR
KZ1 = Generate error
.
VINDX(2) vector for
VCTSTR(KZ1)
DOTP
VCTSTR(KZ1) No
Altemate retum?
. VCTSTR(KZ1) emate retum?
—=ESLNG
Q
No
DPRNT
IMPRV >0. 7 25 w| Print design
information
EPRNT
Print v;llues - AFLAG =07
o
design parameters
Yes
No

KZI =
VINDX(2) + K - 1

St

VCTSTR(KZE) =
VCTSTR(K2I)
K=K+1




o

ey

MODDL

parameter
increments

Compute design
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DPRNT

Print design

inf.rmation

-C RETURN )

DPRNT

Print design

No

information

Print ray
failure in

computing
error vector

X Print nega-
»\tive improve-

No « ATRGGR = 0?

@ -

[_C.IMPL(J)=DJOLD (J)
] =1, NOBJH

N

Y

ment

INCRM

Restore 4_____}

GETRHO

Compute back

MEVCTR

Gencrate error
vector for

VCTSTR(DIMVCT + 1)

focus BF1 and
EPRAD

NDSGV (I + 1),
I=1, IMAX

TNo

Altemate

Yes

>\l‘et\ufy




l‘
: nperation

PRM3UB

Perfr:su
snbstitution
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Last

Print ray failure

while regen-
erating

EO

/

substitution
set?

MODDL

Compute design
parameter ———"@
increments

GOOF

Terminate run

‘ RETURN 1 )

i

nd

BT
&
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3.5.4 DOTPZ (DOTP)

DOTiZ is us 1 to calculate the inner product of \7’1 and VZ

where V; and \—/; are vectors of dimension M. The result is stored in

argument PROD,

Calling Sequence

CALL DOTP (VCT1,VCT2, PROD)

VCTI: Thre first of M cells containing the M-
dimensional vector Vl .

VCT2: The first of M cells containing the M-
dimensional vector V,.

PROD; Result of dot product Vl . VZ'

DIMVCT: M, dimension of vectors. (TMDESN common),

Utility Routines and Common Referr.aces

COMMON/TMDESN/



SUBROUTINE

DOTP /

PROD = 0.
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PROD = PROD
+ VCTI(I)
* VCT2(1)

1> DIMVCT?

C RETURN ’

I=1+1

N I N I
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3.5.5 DPRN1Z (DPRNT)

DPRNTZ consists of two entry points, DPRNT and EPRNT,

and is used to print out the results of each design step.

In DPRNT the design variables, incremental factor, deter-
minant value, old and new error vector lengths and improvement are

printed on a single line.

In EPRNT the current values of all the design parameters
for the current design step are printed. Up to six parameters for each
design variable may be printed per line with one line for each design

variable.

Calling Sequence

CALL DPRNT
CALL EPRNT

Utility Routines and Common References

COMMON/DATA
COMMON/PRNT/
COMMON/ TMDESN/
PRTCTL



o
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SUBROUTINE \ v PRTCTL :
es :
DPRNT LINE >58? —] Print title
/ on new page
No

Print design

= step values,
ul;slxgi 1 N new
] length

Qmmn )

NVARX + 2

ENTRY
+ LINE >567

EPRNT

NVARX =
NDSGV(1)

N—

PRTCTL
Print title
on new page

\ Print
design

headings

@




No

LINE = LINE

&

JI = NDSGV(I + 1)
NJ = IABS(
IDESGN(, JI))

Store parameter

values in
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—— + NVARX + 2
NJMAX =0

\Print headings
in

Set NJMAX to
maximum no. of

design parameters

Print parameter
values in

VLST()), J=1, N}

VLST

I=I+1

FMT (5) =
FMTT(NJMAX)
I1=1
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3.5.6 GETRHZ (GETRHO)

GETRHZ performs two functions. The first is to compute
the back focus for color 1 using the initial value of Py (EPRAD). The

back focus is stored in BF1.

If the f number, f(R)/, in FNUMB is not zero then the GETRHZ

(3) (0) be the

replaces p_ with p which is computed as follows, Let p
o o

initial value of P and f(l)/ be the corresponding f/number. Then:

. . (i)
o o fpli-l) L fori=1,2,3

where f(l)/ is the f/number with Py po(1 ) l).

Subroutine MERID is utilized in calculating the f/number.

Calling Sequence
CALL GETRHO (BF1)
BF1l: Computed back focus for color 1.

EPRAD: Recomputed value for the radius of the entrance
pupil provided FNUMB is non-zero.

Utility Routines and Common References

COMMON/DATA/
COMMON/AZOBJ/
MERID

Sl TP RRRE SRR




SUBROUTINE \

.

GETRHO /

THTR =0,
SNTHTR = 0,
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MERID
+{ Compute BFl,

CSTHTR =1,

FNUMBC

No

EPRAD =
ABS(EPRAD*FNUMBC/
FNUMB)
No
I=3?
Yes

C RETURN )

| MERID |
Compute
FNUMBCI=1+1

w =0.7?
Yes

<
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3.5.7 INCRMZ (iNCRM)

INCRMZ is used to increment each of the parameters
associated with the design variable defined by the first argument of the
calling sequence, This argument, J, points to the Jth column of the
design matrix, \7J,. as shown below:

Nj

(R)
4;

.<!
i

KN;j

The second argument FACTOR, contains a multiplier )\
which is applied to AVj before incrementation. Thus each parameter in
Vj is incremented by \ AVj. Depending on the associated sign of a
parameter the increment is added or subtracted, Also if the parameters

are radii of curvature then the increment is applied to the reciprocal,

Calling Sequence

CALL INCRM (J, FACTOR)

J: Design variable number specifying the design
variable to be incremented.

FACTOR: The multiplier X which is applied to AV. before
incrementation, ’

Utility Routines and Common References
COMMON/DATA/
GOOF




A

SUBROUTINE

N]=

INCRM /

NJA=|N)|
I=1 ey~

IDESGN(1,))

No

)

NJ=0?

Yes
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GOOF

Terminate
run

DELTA=FACTOR
*DESGN(3, ))

..____J@

|

KiJ=
IDESGN(1 + 3,))

Yes

KIJA=|K1]|

DATA (KIJA) =

OAG?\

No
Yes

DATA (KIJA) [
- DELTA

Klj<o? >

No

DATA (KIJA) =

DATA (KIJA)
+ DELTA

Print incorrect
design
variable

definition
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l A DATA(KIJA) = 0?

TMP = 1./

DATA(KIJA) =
+ DELTA

men | ] v
1.
- DELTA / DELTA
B

DATA(KIJA) =
— } -1./ DELTA "'_——'

DATA(KIJA) = 0. , — I=1+1

i DATA(KIJA) = Yes

{1./TMP

No g
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3.5.8 JURYZ (JURY)

JURYZ consists of two entry points, JURY and JUDGE, It
is used to handle the logic to restrict a combination of design variables
which has resulted in failure while designing from appearing in sub-

sequent design steps.

JURY is entered when a combination of design variables has
failed. If there is sufficient storage the combination is jailed (restricted

from appearing in a design siep until its sentence has been served).

JUDGE is used to test the current design variable combina-
tion to determirne if it is in jail. If the design variatle combination is
not in jail, JUDGE mades a normal return. Otherwise the sentence of
the combination is reduced by one. If the sentence is now zero thedesign
variable is released from jail and a normal return is made. JUDGE uses

the alternate return if the sentence is greater than zero.

Calling Sequence

CALL JURY

CALL JUDGE (*)

% Is the alternate return taken if the sentence of a
jailed design variable compination is greater
than zero.

Utility Routines and Common References

CCMMON/DATA/
COMMON/ TMDESN/




Yes
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NJAIL =0?

SUBROUTINE \
JURY

J

NOFFND =

No

Yes

.C RE’I;JRN )

NOFFND + 1 [
IMAX = NDSGV(1)

JAIL(1, NOFFND) =
NDSGV(I + 1)

W

SENTN(NOFFND)

forl =1, IMAX

ENTRY

_~

= NJAIL

NJAL = 0?

JUDGE j

Yes
—( RETURN )
~
|
Yes "
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Test design
variable against

IMAX =
A NDSGV(1)
j=1
No
J=1e1 [
Yes

JALL(L )
I=1, IMAX

No Variable

‘ RETURN 1 )

No

Delete Jth.

Yes

!

SENTN(J) =
SENTN()) - 1

Delete Jth.

SENTN

=

JAIL

NOFFND =

NOFFND - |
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X 3.5.9 MEVCTZ (MEVCTR)
MEVCTZ is used to compute the M-component weighted error
vector E. The vector is stored as follows:
EVCTOR(]) = e
' EVCTOR(2) = e
EVCTOR(M) = ey
The weight vector, w , which was generated by MWVCTR, is
utilized in the computations. If any of the rays required in the generation
of E miss or reflect, then MEVCTZ invokes the alternate return (%), If
the value of M does not agree with DIMVCT the run will be terminated by
calling GOOF,
(-
‘ Calling Sequerce
CALL MEVCTR (EVCTOR, *, KFLAGI, KFLAG3) .
EVCTOR: Vector containing the M-component
weighted error vector,
% Alternate return utilized in case of ray failure,
KFLAGIl: Curved image surface option flag.
| KFI.AG3: Gaussian weighting option flag.
Utility Routines and Common References
COMMON/DATA/
COMMON/AZOBJ/
COMMON/TMPATT/
SMPOP
RAYTR ®
( PRMSUB

GETRHO



SUBROUTINL
MEVCTR

o e s i #m

HEIGHT =
EPRAD*OMGA2
XOHAT =0.
YOHAT = OMGAZ2
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No LAMDA = 2.+

CAUSSH*2

CETRIIO

Y

Ecs

Compute

back focus BFF'1

THTR = 3. 1416

SNTHTR = 0.
CSTHTR = 1.

Compute
XOHAT
L=L+1

i

EVCTOR(i) =

VCTSTR(L)
* XOHAT

Y
RAYTR | Ray
failure or
Trace ray QVCT (3)=0.
THTR =0, No
oINTHTR =0. WEXPP =0.7? i
CSTHTR = 1.
Yes
C
\
HEIGHT = HEXPP RAYTR
XOHAT = 0. —
YOHAT = 0. Trace ray

'
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Ray failure
or QVCT(3)=0.?

No Compute
XOHAT
L=L+1

o

!

6 = ROTANX* =
o e EVCTOR(L) =
NRA 3.1416/180, e VCTSTR(L)
XNCLRS = NCLRS _
SNTHTR = SIN& *XOHAT
CSTHTR = COSO

No _
LMODE =0? - | ¥NCLRS = NCLRS =< IMODE = 0?
/ ‘ SSTAR = DELD \ _ N
Yes ‘
Y Y
MRAYS = 2¥MRAYS - J=1 et SSTAR = SSTAR + BF1

]

HEIGHT =

H = HO+(J-1) |
* DELH g




>

SMFPOP

Trace ray

pattern
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No
@-—— 1> NCLRS?

Yes

NRAYSB =MRAYS

—’{ Rewind file

KFLAGI = 07 \N°
Yes
I=1 |

MXSUM = MXSUM + MXBAR
KXSUM = KXSUM + KXBAR

MYSUM = MYSUM + MYBAR |

KYSUM = KYSUM + KYBAR

I=1+1 -

MXSUM =0,
KXSUM =0,
MYSUM =0,
KYSUM =0.

Yes

Y
1

End file
Rewind file

g__‘

MXSUM = MXSUM/XNCLRS
KXSUM = KXSUM/XNCLRS
MYSUM = MYSUM/XNCLRS
KYSUM = KYSUM/XNCLRS

co
\on file

/ Write ray

ordinate data

T

Compute
CIMPL (])

v
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SJSTAR = |
SSTAR + CIMPL (J)

XBAR = MXBAR* SJSTAR
X

+ KXBAR - Yes ¢ “NCLRs = 17

YBAR = MYBAR* SJSTAR A N\

+ KYBAR

>

Read ray
coordinate data
off file
|
XCURL(K) = MYCURL (K)*
SJSTAR + KXCURL (K) SMPOP
YCURL(K) = MYCURL (K)* Trace ray NRAYSB=MRAYS
SJSTAR + KYCURL (K) pattern
K =1, NRAYSB
Yes
-
y
KFLAG3 =0? K=1 ey ALFA = 1.
BETA = WXDIR *% 2 L=L+1

* XCURL (K)** 2 '
| ) R (-BETA/LAMDA) || EVCTOR(L) = |
+ WYDIR* * 2 ALFA=e VCTSTR (L)X CURL(K)

* YCURL (K) * # 2 * ALFA




-

L=L+1
S EVCTOR(L) =
VCTSTR(L)* YCURL(K)

* ALFA

b K=K +1

I >NCLRS?
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g v

Yes

XIBAR(l) = XBAR

I=141 jus

YBAR =0,

L=L+1
EVCTOR (L) = VCTSTR(L)*
(XIBAR(I) - XBAR)
1=1,NCLRS

L

YIBAR(I) - YBAR

@.

YBAR = YBAR + YIBAR(I) L=1+1
I=1,NCLRS | | EVCTOR(L) = VCTSTR(L)*
YBAR = YBAR/XNCLRS (YIBAR(I) - YBAR)
I=1, NCLRS l
Y
XBAR = XBAR N
[o]
+ XIBAR(D), e LMODE = 17
I =1, NCLRS
XBAR = XBAR/XNCLRS
Yes
EVCTOR(L) = Compute :
VCTSTR(L)* |- XOHAT .
(XOHAT - EIMHT(})) L=L+1 -
i



e,

i J=J+1

No Yes
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PRMSUB
Perform

YN?

substitution
operation

Yes

C RETURN }

GOOQOF
Terminate run

L = DIMVCT?

No

Print, no. of error
vector

components

incorrect

PRMSUB

Last set?

No

—a={ Restore nominal

subst. set

G
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3,5.10 MODDLZ (MODDL)

MODDLZ is used to compute the increments which are
applied to the design parameters of each design variable of a design
step. For the set J = “l'jZ' .+ + J}» representing the design vari-
ables presnet, if A(f). i,e, (DESIGN{10,1)). is 0, then AVji(DESGN(3.I))
is unchanged. Otherwise:

(R)\ /2

(Aj ) (R)
v, ‘\ 24— h i N(2,
A i Aji(c) where Aji is DESIGN(Z,I)

AV.
Ji

Here | £ 1 < NDSGV(l), the number of design variables per design step.

Calling Sequence

( CALL MODDL

Utility Routines and Common References

COMMON/DATA/
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SUBROUTINE | MAX = NDsGv(1)
MODDL | 1=1 — 12 = NDSGV(E + 1) )
DESGN(3, IZ) =

ABS(DESGHM(3, IZ)*
SORT(DESGN(2, 1Z) /
DESGN(10, 12)))

DESGN(10,12) = 0, ?

No

I=1+1 I>IMAX?
—_—

Yes

( RETURN )
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3.5.11 MWVCTZ (MWVCTR)

MWVCTR is used to generate the M-component weight vector
W which is stored in VCTSTR(l) through VCTSTR(M), where M = DIMVCT.
All of the weights used to calculate VCTSTR are taken from DATA common,
If the number of components in VCTSTR is unequal to DIMVCT the run is
terminated by a call to GOOF,

Calling Sequence

CALL MWVCTR

WFLGH:  Focal length deviation weight,

WEXPP:  Exit pupil porition weight,

WXDIR: X coordinate weight,

WYDIR: Y coordinate wieght.

WOBJH: Vector of cbject height weights,

WCLRS: Vector of color weights,

WCLRH:  Vector of lateral chromatic aberration weights.

WIMHT: Vector of image height deviation weights,

Utility Routines and Common References

COMMON/DATA/
COMMON/ TMDESN/
PRMSUB

GOOF




SUBROUTINE \

MW /CTR /

L=L+1
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O

—e={ MRAYS = NRAYS

Yes

N
VCTSTR(L) = fem=s S WFLGH=0,?
WFLGH
—n
4
No L=L+1
WEXPP = 0. ? —e VCTSTR(L) =
WEXPP
Yes
ASQRT =
SORT(MRAYS) MRAYS =
bt e
BSQRT = MRAYS + MRAYS
SORT(NCLRS)
IMAX = NCLRS LMODE = 1?
Yes

%E =0?
No |
|
IMAX =
e
IMAX + IMAX




o

TXX - WCLRS(I)
*TX
TYY -~ WCLRS(I)
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TX = WOBJH())
*WXDIR/ASQRT

)

*TY

TY = WOBJH(J)
*WYDIR/ASQRT

e

L=L+1
VCTSTR(L) = TXX

L=L+1
VCTSTR(L) = TYY

No
Yes
I=1+1 = K >MRAYS?
TXX =
I >NCLRS? =1 WCLRH(J)/BSQRT
No

K=K+1




SERR

PRMSUB

Perform substi~-
tution operation
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L=L1L+1
VCTSTR(L) =
WIMHT(J)

L=L+1
| VCTSTR(L) = TXX
I=1+1
Yes
No I >IMAX?
No
Yes J > NOBJH?

Alternate
retum?

No

J=J)+1

C RETURN )

Print error in no.
of components
in weight
vector

GOOF

Terminate run
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3.5.12 STAR2Z (STAR2)

STARZ2Z is the control routine for the design logic of the
program. Several tests are made to determine if the design specifications
are valid., If the design problem is too large for the available computer
storage, the run must be terminated, After NDSGV(4) successful itera-

tions have been made the program makes a normal return,

Calling Sequence

CALL STAR2

Utility Routines and Commaon References

COMMON/DATA/
COMMON/PRNT/
COMMON/ TMDESN/
CORDER

CYCLE

DOTP

GOOF

JUDGE

MEVCTR
MWYVCTR
PRMSUB
PRTCTL
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SUBROUTINE No
STARZ2 / NDSGCN(4) >0? RETURN
Yes
B
Print bad desi . DIMVCT =0
Yes first time only

No

data
NDSGV(1) > 02
input N @) | MDIM - 0
MRAYS - NRAYS

E Yes
Terminate run MRAYS = 2* MRAYS[=— LMODE = 0?
No
o

!

N MDIM = 2*
MDIM = ‘-— ° LMODE - 1? MRAYS*NCLRS
+ NCLRS + 1

MDIM + NCLRS
Yes

! -
MDIM = No MDIM =
MDIM*NOBJH [ ' WFLGH = 0. ? 7 MDIM - 1




Yes

No

IMAX = NDSGV(1)

MDIM = IMAX + 2 [
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MDIM =
MDIM + 1

PRMSUB

Perform substi-
tutior operation

4

DIMVCT -
DIMVCT

VINDX(I) =

VINDX(I - 1)

+ DIMVCT,
1=2, 11

+ MDIM

Print problem
exceeds

VINDX(1) =
DIMVCT + 1

]

PERIOD = 2
*(NDSGN(3)
- NDSGN(2) + 1)

PCOUNT =0

™1 NOFFND =0

storage

GOOF

Terminate run

,@
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SENTN(I) = 0 MWVTR
JAIL(I,)) =0
c T 1=1, 10 ™ Generate
J=1, 10 weight vector

MEVCTR

Generate error

No Altemate

return? vector for

VCTSTR(DIMVCT + 1)

Yes Yeas

Print ray /
GOOF
DJOLD (11) = CIMPL (1) failure com-
1 Terminate
I1 = 1, NOBJH puting EO run
DOPT
VCTSTR (DIMVCT + 1) EOLNG= A/ EOLNG No
L——>  — | F
* VCTSTR(DIMVCT + 1) .
— EOLNG Ii=
Yes
No
CORDER
Order colois in Yes
— JI=J]+1
SURFC(5,))
into CORD
PRTCTL

\ Print title for
Print title -

design
on n.w page




JUDGE

‘ RETURN

Test current
design combination

Altemate return?

NDSGN (4) =

NDSGN (4) - 1
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No

CYCLE

Compute revised

parameter vector

NDSGN(4) > 07

NDSGV(I + 1)
< NDSGN(3)?

No

|

NDSGV(I + 1) =
NDSGN(2)

I=1+1

NDSGV(I + 1) =

Yes

NDSGV(I + 1) + 1 Y

=1+1
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3.5.13 MATINV (MATINV)

MATINYV is a standard JPL library subroutine whose purpose

and usage are described in the attached writeup. A flow chart has not

been included in this instance.
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IDENTIFICATION

MATINVMatrix Inversion vith Accompanying Solution of Linear Equations

PURPOSE

FORTRAN IV Subroutine solves the matrix equation AX = B, vhere A
hlc square crefficient matrix and B is & matrix of constant vectors.
A" 48 also obtained; indeed, inversi>n may be the sole aim in a
particular usage. Finally, the determinate of A is available; other
possibly useful information i{s availablie to the user in the arrays
'S1' and 'S2°',

METHOD

Jordan's method is used to reduce & matrix A to the identity matrix I
through & succession of elewentary transformations; tp tp.)escet] Aw I,
If these transformations are simultaneoysly applied to I and to & matrix

B of constant vectors, the result is A "and X vhere AX = B.
USACE
Entrance is made via the FORTRAN statement in the calling program:
CALL  MATINV (NDIM,A,N,B,M,DETERM,S1,S2)

vhere 1. NDIM is the dimension f the arrays A,B. That is, the dimension

specifications for th se arrays are assumed to be: A(NDIM,N'),
B(NDIM,M'); N'®N, M'EM.

2. N 18 the order of A}N@®1.

3. M is the nwmber of column vectors {m B.

. DETERM is the location in which the determinant is to be placed.

5. S1 must be dimensioned atleast 3N, and S2 must be dimensioned
Gtleast as large as N,

6. A,B,DETERM,S1,82 are REAL names; NDIM,N,M are INTEGER names.

Suitable varisble names may replace the dummy variables listed above
at the users' discretion.

Notice that since the dimension information is provided by the calling

subprogrem, reassembly of MATINV is not required for different matrix
siges.

At the return to the calling program, Al if stored in A and X is stored
in B.

Entering M = 0 or negative signals that the routine iz to be used solely
for inversion; note, however, that in the CALL statement an entry
corresponding to B must still be present.



CODING INFORMATION

1. MATINV is the entry point name for deck MWRT1.
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2. Starage required: (720)3 = (U64) , locations plus user supplied

arrays Sl and S2.

3. Running time is approximately equal to llzololbé milliseconds.

The foilowing times were obtained for inversion of 4ill-condi-

tioned metrices:

RIZR(N)  ACTUAL TDE  No-ue6
r-.— T
3

«33ms
2.93 3
5 11.33 11
6 17.33 13
7 5.5 27
3 37.33 3
10 67.%0 66

b. Array 'SL' is ordered as follovs:

8. 81(1) to S1(N) is an array to prevent duplicate pivotings

on any single rowv.

b. S1(R+l) to Sl 3N) is & 2-coiumn array vhich records connecutive

rov interchanges.

5. Array 'S2' 1is the array of pivot elements used in the inversion.



f"\
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) LINK 6

L.nk 6 is called upon whenever option 3 is to be executead,
the communication being froin FOLDP to STAR3., STAR3 employs sub-
routine SMPOP (Link 4) to produce average x, average y, rms X, rms vy,

image height, and spot size on the prinipal image plane and a specified

set of alternate planes.

hF




;«‘9%‘\
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3.6.1 PARAXZ (PARAX)

PARAXZ traces a ray from the object point (po Q, ™)

through (.4:'0, 90) = (0. ,QZ) on the entrance pupil to P, = (x,, 2z, Zl) on o

1 1’71 N
: : : 3 = ai o . P
with direction Ql (Qxl’ le, Qzl). Using Pl and Ql' ARAXZ computes

}Land FP.

If the values for FL and FP are 0,, this indicates a value of

infinity for each. If the ray misses or reflects, the run is terminated.

Calling Sequence

CALL PARAX (COLOR, FOCALL, FOCALP)

COLOR: The color number currently used.
FOCALL: Computed focal length, FL'
FOCALP: Computed focal point, FP.
THTR: m (e)
SNTHTR: 0. (Sine@) ) Must be set by calling program

CSTHTR: -1. (Cos 6)

Utility Routines and Common References

COMMON/DATA/
COMMON/AZOBJ/
RAYTR

GOOF




SUBROUTINE
PARAX

GOOF

Terminate run

GOOF

Terminate run

H = EPRAD*OMGA2
FOCALL = 0.
FOCALP =0,

Print ray
missed

%" Trace paraxial ray
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RAYTR

(0., OMGA2)

Yes

Ray missed?

comment

®rint ray
reflected

Yes

FOCALL =
ALPHA*XVCT,2),
+ XVCT(3)
FOCALP = H*ALPHA

rc———- - QVCT(3)/ |t

SURFC(COLOR + 4
NSURF =+ 1) >0, ?

comment

ALPHA =

(. Ray reflected”

No

QVCT2) = 0. ?

QVCT(2)

FICALL =

- FOCALL

-( RETURN )




TR-67-700-10-2
Page I1I-3-164
Program Structure
Link 6

3.6.2 STAR3Z (5TAR3)

STAR3Z is the controlling subroutine for option 3 which causes
optics diagnostic calculations, A table of focal length. focal poiut, back
focus, and f number for each color is produced, A table of exit pupil
positions for every combination of color and non-zero object height is
output., For every specified color-object point combination the ray
statistics are computed. Also for each combination the aveiage x,
average y, and spot size are calculated for all specified planes and three
special planes chosen to minimize rms x, rms y, and spot size., Inter-
mediate information is also output for assistance in further statistical
» N

computations, The values of M NV, and -1\_1Rare included in

R’ NM RF’
the ray statistics for each color-object point combination,

Calling Sequence

CALL STARS3

Utility Routines and Common References

COMMON/DATA/
COMMON/TMPATT/
COMMON/AZOBJ/
COMMON/PRNT/
RAYTR

SMPOP

MERID

PARAX

PRTCTL
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/ sumwmwl PRTCTL Print
STAR3 — Print titlc heading
/ on ncw page
PARAX l
3 =3, 5 R =0,
Compute FOCALL hage—— Th:: 'ﬂ: Mll ? ———— SNTHTRI 0
and FOCALP CSTHTR = -1, I-
(Q)
MERID
I - 0, -

THTR —m= Compute BFOCUS e BH.f IBF:OICUS
CSTHTR - 1, and FSNUMB s
Generate proper ] Replace any Generate list
format FMT, to OLIST = 0. with — OLIST containing

print OLIST expression FOCALL, FOCALP,

"INFINITY" BFOCUS, FSNUMB
A
’ No i
Print OLIST
, LINE = LINE + 1
using /
=I+1
FMT
Yes
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B 7] HO + FLOAT(J- 1) THTR O,
e ————————
*DELH SNTHTR - 0,
J =1, NOBJH CSTHTR =1,

!

No

\ Print
headiag

=1 - HEITS(J) = 0. ?
Yes
1
RAYTR Yes
Ray failure? o EXITP =0,
Trace ray
3
E
Print HEITS(J) I g’\‘/‘g:(:)* Print r:ixn?( i}
EXITP XVCT(2)/QVCT(3) infinity
_/ + XVCT(3)
@
! Ne

Yes




Ly

@

SMPOP

Yes

No

Trace ray i
pattern (I, ])

!

Print l1r~.~..ing/
I ObJCCt ht. »
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THTR - ROTAN*
3.14159/180.
SNTHTR - SIN(THTR)
CSTHTR = COS(THTR)

!
MRAYS - NRAY'S
if LMODE =0

Print ray 7
trace

J color

[

LAMDAO =: SJSTAR +
FLOAT(NSPLN)

MRAYS - 2¥NRAYS

Print
ray

information

LAMDAX = - BX/AX

LAMDAY = - BY/AY =

LAMDAR = - BCAP/ACAP

* DLPLN

LAMDA(K) = LAMDAO +
FLOAT(K-1)*DLPLN,

\ statistic;s /

1

\Print plane loc.

heading

LAMDAT = LAMDAX

K =1, NIPLN

KTEMP =1

!
I

NS

L




-

Compute
«] XBAR, YBAR,

\

HIMAGE

-
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Compute

KTEMP =2
LAMDAT =
LAMDAY

KTEMP = 3
LAMDAT =
LAMDAR

—™1 XSTAR, YSTAR,
RSTAR

Yes
KTEMP = 1?

\ Pxint minimu
rms Y

Compute
XBAR, Y3AR,
HIMAGE

plane
data

No

Yes
KTEMP = 27

}

Compute
XSTAR, YSTAR,
RSTAR

No

|

Print minimum

spot size

X Print data for
Kth. plane

st. loc.
LAMDA(K)

[

plane
data

/

1 K=K+1
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— No )
K K> NIPLN? ,.{ L l
Yes
I-1+1
1-1 y,s)\ No

/7 No

Q mmj
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3.7 LINK 7

Link 7 is responsible for producing scaled spot diagram
points plots on the printer-one plot for each object point-color combination.
Subroutine STAR7 which is the control routine is entered directly from
FOLDP whenever option 7 is to be executed, Subroutine SMPOP (Link 4)
is employed to produce image coordinates on the Principal plane which

are traniformed to printer coordinates by subroutine GETLC,



TR-67-700-10-2
Page III-3-171

Program Structure
Link 7

3, 7.1 GETLCZ (GETLC)

GETLCZ is used to compute the character and line position

of a given point. The point is then output according to its character and

line position on the spot diagram point plcts,

Calling Sequence

CALL

X:

Y:
SMIN:
DELL:
DELC:
NCHAR:
NLINE:

GETLC (X, Y,SMIN, DELL, DELC, NCHAR, NLINE)

The X coordinate of the point.

The Y coordinate of the point,

Value assigned to lower left corner of grid.
Increment in the Y direction (line).
Increment in the X direction (character).
Character position of point on grid,

Line position of point on grid.




;ﬂﬂ\
. ]

NCHAR =

QX = (X - SMIN)
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NCHAR + 1

QY - (Y-SMIN)
/DELL

/DELC
NCHAR TX
NLINE=TY [
QX-TX >.57?

Yes

QY-TY >,5?

TX = IFIX(QX)
TY = IFIX(QY)

NLINE =
NLINE + 1

Qmm }

NLINE =
61-NLINE

é
e
k~!
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‘;mu“

%

3.7.2 STAR7Z (START)

STAR7TZ is used to produce the spot diagram point plots
required for an option 7. The coordinates of the specified ray pattern
on the unit radius entrance pupil are printed along with the line-character
coordinates, and the plot character for each ray. A scaled point plot of
the entrance pupil pattern is then produced on the printer. If there are 35
or fewer rays, each ray is assigred a unique plot character. Otherwise

x's are used if the ray number exceeds 35,

For each combination of object peint and color the ray
pattern traced to the image plane. A tabular listing of each ray of a
given object point and color i- printed followed by its spot diagram point
( plot. The plot scale is the same for all point plots and is printed on each

plot.

If any ray has failed (missed, reflected, or vignetted) an

appropriate comment is printed in the tabular listing and the respective

point is deleted from the plot.

Calling Sequence

CALL STARTY

Utility Routines and Common References

COMMON/DATA/ MERID
COMMON/TMPATT/ SMPOP
COMMON/PRNT/ GETLC
COMMON/AZOBJ/ SCALEK

LATT PRTCTL
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SUBROUTINE \ MR = NRAYS
e =
STAR7 MRAYS =0
RYCNT =0
!
Yes _
LMODE = 0? - MR =
MR + MR
No
—
LATT
Generate ray fet— RYCNT = g — I=1
coordinates RYCNT + 1
XCURL, YCURI.
b
No
No :
LMODE = 0? =l =1+1 _;
* Yes
XCURLRYCNT + 1) = DELL = 2. /6.
-XCURL(RYCNT) RYCNT = DELC = 2. /102. '
[r———————
YCURL(RYCNT + 1) = RYCNT + 1 LINE = 80
YCURL(RYCNT)




N

CHAR =
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PLTCHR(I)

e

\ Print I, XCURL(I),
YCURL(I),

NX(D), NY(),
CHAR /

Print point plot
heading

TITLE

Print entrance /
pupil - [=1
header
GETLC
CHAR =
———— Get NX(I), NY(I)
PLTCHR(33)
for point
XCURL(I), YCURL(I)
)
No 3
MR > 35?
\
Yes
No
—gt I=1I+1 I>MR?
Yes
GETLC KBAR = MR + 1
Get NX(KBAR), | #~—————J PAGE =PAGE +1
NY(KBAR) for LINE=0
origin 0,0,




o

PRTL(K) = PLTCHR(38)
K=3, 101, 2

G< LINE<61?

!

Set PRTL
with proper
chars. for Ith line

Print
PRTL

No

LINE = NY(KBAR)?

LINE =

Yes
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PRTL(1) = PLTCHR(38)
PRTL(103) = PLTCHR(38)

#

PRTL(K) = PLTCHR(36)

K =2, 102

KL = NX(KBAR) + 1
PRTL(KL) = PLTCHR(37)

No

LINE = 61°?

Yes

\

Print SMIN =
-lo ’

LINE + 1

PRTL

LINE = 0?




“
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T

—— No
RC/ — = 1 =]+1 1>62?
Yes
NRBAR(I) =0 NSPOTS - 0
e LINE = 60
I=1, 42 REWIND 11
THTR = 0. v
es
SNTHTR =0. 14 IMODE = 0?
CSTHTR = 1. N )
No
p
MERID THTR = ROTAN *7/180,
Compute back | g SNTHTR = SIN(THTR) — =1
focus BF1 CSTHTR = COS(THTR)
1 £
SMPOP HEIGHT = HO +
Trace ray ot I=1 pog-— FLOAT(J-1)*DELH
pattemn
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N NSPOTS =
NRAYSB = 07? i — NSPOTS + 1
E B NRBAR(NSPOTS)
= NRAYSB
Yes
1
Set XTMIN to min. / XTMIN = XCURL(1)
No -
XCURL(K), set XTMAX| NRAYSB = 17 XTMAX = XCURL(1)
to max. ¥CURL(K) \ YTMIN = YCURL(1)
K=2, ~" .YSB YTMAX = YCURL(1)
Yes
i |
Set YTMIN to min. Y XMIN = XTMIN
es
YCURL(K), set YTMAX g XMAX = XTMAX
to max. YCURL(K) SPOTS = 17 - YMIN = YTMIN
K =2, NRAYSR YMAX = YTMAX
No
Write (11) J, I, XBA
XMIN = AMIN1 YMIN = AMIN1 YBAR, NRAYSB,
(XMIN, XTMIN) | (YMIN, YTMIN) XTMIN, XTMAX,
XMAX = AMAX1 YMAX = AMAX1 YTMIN, YTMA
(XMAX, XTMAX) (YMAX, YTMAX) XCURL, YCURL,
TEMPS
No
Y
Yes ¢ 1 >NCLRs? I=1+1

J=J+1 |=




SCALEK
Compute scale
PLX, PLY

Y

SMIN = PLX
SMAX = PLY

GETLC

{Get NXORG and
NYORG for origin

Yes

J >NOBJH?

No

SMIN = PSCAL*
AMIN(XMIN, YMIN)
SMAX = PSCAL*
AMAX1(XMAX, YMAX)

e ————

SMIN 20 or
SMAX = 07

e
REWIND 11
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Yes

No

!
END FILE 11

SMAX = AMAX!
(ABS(SMIN), SMAX)
SMIN = -SMAX

|

DELL = LENGTH/61.

LDELC = LENGTH/102.

LENGTH = SMAX - SMI
REWIND 12

Read (11) HNUMB,
COLOR, XBAR,
»{ KBAR = NRBAR(I) YBAR, XCURL,

X\rcm, TEMPS




No

)
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INDRAY = 1?

Yes

!

RYCNT = RYCNT + 1
XS = PSCAL
**CURL(RYCNT)
YS = PSCAL
*YCURL(RYCNT)

~

Y
INDRAY =27 Sros

Yes

Link 7
Print
HNUMB, COLOR, RYCNT =0
XBAR, “'BAR . K =1
KBAR
!
\ Print
INDRAY = ray tabular
TEMPS(K) + 1 heading
GETLC Print ray position,
Get NX and NY NX, NY,
of XS and YS plot char,
!
Print ] —
ray I o K=K+1 [*——— M
missed
Print
ray K >MR? AL

INDRAY =3

reflected
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Print 7
L ray M
vignetted /

Write (12) HNUMB, f

N COLOR, NX, NY, I=1+1
CHPSPT /

END FiLE " Yes
Ne
KBAR = NRB AR (I) |- REWIND 12 et : I > NSPOTS?
I=1
!
Read(12) HNUMB, Print TITLE,
COLOR, NX, NY, HNUMB, COLOR, - J=1
\ CHRSPT / PAGE [
Construct
J=)+1 |- Jth plot
line in PRTL
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I > NSPOTS?

I=i+1
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3.8 LINK 8

I.ink 8 performs a specified sensitivity analysis on the lens
system under the control of option 8. One of the primary purposes of
this type of analysis is to study the tolerance (sensitivity) of the design
with respect to geometric fabrication parameters such as curvature and
element spacing, Subroutine STAR8 employs SMPOP (Link 4) to evaluate
the nominal and perturbed systems in order to produce sensitivity

coefficients,




TR-67-700-10-2
Page 111-3-184

Program Structure
Link 8

3.8.1 STAR8Z (STARS)

STARBZ performs the computations for the sensitivity
andalysis which is used to determine the effect of perturbing certain
parametcrs., Statistical data for each object point and color for the
nominal system is calculated and saved. Then each parameter specified
by PERTB(I, 2) is perturbed by the percentage given in PERTB(I, 1) and
the system is recalculated for each object point and color. If there were
no ray failures the values for average x, average y, rms x, rms y, and
spot size are printed for each object point ana color combination, If
the refocus option, REFOCS, has been set non-zero, values are also
printed for the minimum rms x, rms y, or spot size plane location for
all colors taken together, When all combinations of color and object
point have been completed the perturbed parameter is restcred, and the
process is repeated using the next parameter in PERTB uatil all NPERTB

parameters have been perturbed.

Calling Sequence

CALL STARS
NPERTB: Number of parameters tc be perturbed, Mp.
PERTB: Perturbation ‘matrix each row of which con-

tains the perturbation percent, index of
parameter, and parameter symbol (2 words
of 6 characters each).

REFOCS: Flag which is set according to the type of
lens refocusing desired.




oy

Utility Routines and Common References

COMMON/DATA/
COMMON/TMPATT/
COMMON/PERTB/
COMMON/AZOBJ/
COMMON/PRNT/
SMPOP

MERID

PRTCTL
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SUBROU mz\ )
UBROUT — -t I=1 — T1 (l)
STARS / f .01 %PER'TB (I, 1)
THTR =0, INDX =
SNTHTR =0, | Yes I>NPERTB? N0 ) IPERTB(I, 2)
CSTHTR =1, TMP =
DATA(INDX)
MERID DELTAT(I) =
Ti(I) - TMP Yes
Compute BFN M To1+ l‘ TMP =0?
back focus - f \
No %
THTR = ROTAN 1
*m/ 180, T1(l) = TMP
h
SNTHTR = SIN(THTR) ‘(L + TL)
CSTHTR = COS(THTR)
' HEIGHT =
J=1 —| HO+(]-1) - I=1
* DELH “‘




CL3(K) =0,
K=1, 425

il Trace ray
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SMPOP !

pattern

ISTATN(I, K, J) =
NRAYSB, NMISS,

STATN(], 1,]) = XBAR
STATN(I, 2,)) = YBAR
STATN(I, 3,]) = XSTAR
STATN(I, 4,]) = YSTAR
STATN(I, 5,]) = RSTAR

No

1 > NOBJH?

Yes

1

MR = NRAYS

I=T+1 1= NRFLCT. NVIGN
forK=6,9
SIN()) =
[ >NCLRS? D=t o]  SSTAR
J=J+1
No
Yes
MR = MR + MR fee— LMODE = 0?
No
—
PRTCTL
KNDX =
o

3*REFOCS + 2

Print header
on new page

Print ray
statistics

heading




o

TMP =
DATA(INDX)

DATA (INDX) = T1 (K)

Print ISTATN(I, K, J)
I =1,NCLRS

TR-67-700-10-2
Page III-3-188
Program Structure

Link 8

J =1, NOBJH
K =6’ 9

SYMB! =
IPERTB(K, 3)

!

THTR =0,
SNTHTR =0,
CSTHTR =1,

-=| Compute back

CL3(LK3) =0,
LK3 = 1,425

|

PERCNT =
PERTB(K, 1)

SYMB2 =
IPERTB(K, 4)

MERID

INDX =
IPERTB(K, 2)

focus BF1

THTR = ROTAN * /180,

SNTHTR = SIN(THTR)

CSTHTR = COS(THTR)
LINE = 60

HEICGHT =
HO + FLOAT (J-1)* DELH
I=1

SMPOP

Trace ray
pattern

GMX (I, LK3 - 412)
= CL3(LK3)
LK3 = 413, 425

IGMX(1, 14) = NRAYSB
IGMX(I, 15) = NMISS
IGMX(1,16) = NRFLCT
IGMX(1,17) = NVIGN




N

SUMA = SUMA +
GMX(I, KNDX)

GMX(I, KNDX + 1)
for] - 1.NCLRS

( !

) FLAMDA =

I=1+1

SUMB = SUMB +  [at——edl

No

-SUMB/SUMA

Print substi-
ution paramet
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No

I > NCLRS?

REFOCS =0?

SUMA = 0.
SUMB = 0. ~
i I=1
____PRTCTL

Print header

heading

on new page

ISTATN(, 6, ]J) = 0?

LINE >48?

et

'

[ Print I, ]
STATN(L,KT, J) for
KT = 1,5,
{' ISTATN (I, 6,))

IGMX(I, 14) = 0?

Print
IGMX(I, KT)
for KT =14, 17




YBAR = GMX(l, 3)
*ELAMDA e

Q;___—
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XOBAR = STATN(L,1,))
ELAMDA = SJSTAR

XOSTAR : STATN(I, 3, ))
YOSTAR = STATN(1,4,))
ROSTAR = STATN(L, 5, ))

XBAR = GMX(I, 1)

Y

Assign 10200

*ELAMDA e

+ GMX(I, 4)

1

XSTAR = SQRT(GMX(1, 5)
*ELAMDA *ELAMDA + 2.
*GMX(I, 6) *ELAMDA

+ GMX(1,2)

to IGO

YSTAR = SQRT(GMX(, 8)
*ELAMDA *ELAMDA + 2.
*GMX(I, 9) *ELA MDA
+ GMX(1, 10))

RSTAR = SQRT(GMX(I, 11)
*ELAMDA *ELAMDA + 2.
*GMX(I, 12) *ELAMDA
+ GMX(I, 13))

'

DXSTAR = XSTAR - XOSTAR
e et

DYSTAR = YSTAR - YOSTAR

DRSTAR = RSTAR - ROSTAR

GAMMA(1) =

DXBAR = YBAR - XOBAR
DYBAR = YBAR - YOBAR

+ GMX(1, 7))
GAMMA(L) = 0.
-
L=1,5
No
XOBAR =0.?

Yes

= 100, * DXBAR
( /SconA’liB )

o
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CAMMA(2) =
| No
G YOBAR = 0, ? —a] (100. *DYBAR)
/YOBAR
GAMMA(4) = No v
(100. *DYSTAR) |ue YOSTAR =0. 7 AR~
/YOSTAR f
Yes No
—
/ \ o GAMMA(S) = CAMMA(S) =
ROSTAR =0.? o] (100. *DRSTAR) (100, *DXSTAR)
/ROSTAR /XOSTAR
Yes ]
—
Print XBAR, YBAR Print DXBAR, DYBAR,
3000 " XnSTAR ‘;STAR ’Z DXSTAR, DYSTAR
o RSTA'R xcmx’ DRSTAR,
' GAMMA
Yes
B |
LINE = LINE + 3

NREFC = 1? NREFC = REFOCS + 1




i

-

"

Print FLAMDA,
min. spot

Yes
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Print FLAMDA,
min. RMS

Yes

X plane

Print FLAMDA,
min. RMS

size
plane

—

ELAMDA = FLAMDA
assign 13000 to I1GO

4(,9

)
\ Print XBAR, YBAR,
XSTAR, YSTAR,

v

Y plane

RSTAR
IGMX /

No

Yes

I >NCLRS?

Print DXBAR, DYBAR,
DXSTAR, DYSTAR,
DRSTAR,

GAMMA

\L)_-_.

=1+1
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No :
| N - -]+ J > NOBJH? ‘@
Yes
[
1
No DATA(INDX) =
/K > NPERTB? | TMP
\ K=K+1
Yes

( !
C RETURN )
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PROGRAM MODIFICATION

Program modification ranges from the simple task of altering
a single source program statement to the complicated problem of imple-
menting a new capability. Conversion of the program to some computing
system other than the IBM 7094 involves, in general, a number of hard-
ware dependent difficulties related to such considerations as word size
and character size. The programming language (FORTRAN 1V), the
modularity concept (48 subroutines), and the program structure (overlay
links) vwere selected and developed not only to simplify implementation

and checkout but also to make m-dification less complicated.

Section 1
ADDING CAPABILITY

Consider first, the problem of adding some new capability
to the program anc assume for the moment that no new input paraineters

or symbols are involved.

An examination of figure 1 (Overlay Structure) reveals that
there are two levels (origins) in the overlay arrangement. Those links
(namely 5, 6, 7, and 8) which require the specified entrance pupil pat-
tern to be traced must interface with subroutine SMPOP and hence start

at origin 2. All other links start at origin 1,



Eda N
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Tf the capability to be added is a modification of, or an addition
to, an existent capability the new subroutine(s) should be added to the
appropriate link and interfaced as required, As an example, suppose
that a new definition for the merit function has been devised basedupon
some criteria other than rms spot size. The error vector E.being de-
fined differently is evaluated by a new subroutine, say ME2CTR, This
subroutine would be included in link 5 and appropriate alterations made
to deck CYCLEZ in order to optionaily call ME2CTR instead of MEVCTR.
Deck ME2CTR would contain any of the common blocks needed such as

DATA and TMDESN,

Suppose then that the alteration represents a completely new
capability to be included as a separate link (link 9) into the structure.
If this link requires the entrance pupil paitern to be traced it must be
started at origin 2 (parallel to 5,6 etc.) and there must be oe or more
calls to subroutine SMPOP (link 4). If the entrance pupil pattern is not
required then link 9 should start at origin 1, which gives it access to the

print control routine, PRTCTL, and the ray trace routine, RAYTR.

Whenever it is necessary to change one of the labeled co'n-
mon blocks, in particular a change affecting size, all decks containing
the labeled common in question must be altered in the same manner,.

Figures 2 and 3 of section 2, (PROGRAM STRUCTURE) will aid one in
doing this,
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Section 2 °
ADDING NEW INPUT

Each statement in the program is uniquely identified by its
sequence number which appears in the right hand margin of the compila-
tion listing and is punched in columns 73 through 80 of the corresponding

source card, For example, statement RD401340 of READS is "L =1 + 1",

Suppose there is a requirement to input the parameter Y whose
FORTRAN name (symbol) is GAMMA, All input processing is handled
by link 1, in particular, subroutine READS is responsible for reading
and performing validity checks on all input parameters. It may be pos-
sible to include GAMMA in one of the existent NANELIST statements
such as GEOM, (RD007000, RD007100, and RD007200), in which case

the modification is almost trivial.

e

If none of the existent NAMELIST statements are adequate
a new one, such as NAMELIST/NEW/GAMMA, should be inserted into
READS, as well as the appropriate read statement, READ (5, NEW),
Since the presence of "NEW' data might be optional it may be necessary
to introduce a sixth IFLAG into the INPUT NAMELIST data (see
RD006500 through RD006510).

The normal method of communicating the value of GAMMA

from READS to other program modules is by means of labeied common,
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for example, inserting the statement, COMMON/NDATA/GAMMA, into
READS,STAR10, FOLDP and all other modules which reference GAMMA

is sufficient to effect the communication, *

A more complicated situation results when GAMMA is to be
included in the DATA vector (see DT001100), In general, this occurs

when either (or both) of the following circumstances prevail:

a) GAMMA is tc be included in the octal input/output,
that is, included in the octal punch of the data region.

b) GAMMA is to be an input symbol.

Assume that both conditions are to be satisfied and, further,
that GAMMA is a real vector with dimension 20, The following modifica-
tions should be made to READS and all other decks containing
COMMON/DATA/:

a) Change the dimension of DATA from 3483 to 3503
(DT061100).

b) Add the statements '""DIMENSION GAMMA(20)'" and
"EQUIVALENCE (DATA(3484), GAMMA(1))".

In addition, READS must be altered as follows:

a) Change the dimension of SYMBIJ 4 to (2, 8). (RD002000),
b) Change the value of NSYMB4 to 8, (RD002500).

c) Add the statement '""DATA SYMBL4 (1, 8), SYMBL4(2, 8)
/6HGAMMA( , 3484/'".

% It must appear in FOLDP in order not to be destroyed during overlay.

This is true of all interlink common variables.
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d) Add GAMMA to an existent or new NAMELIST statement,

e) Change the upper limit of the DO statement, RD102600,
from 3483 to 3503,

f) Change the upper limit of the DO statement, RD1051090,
from 581 to 584,

g) If necessary, add statements to read and check the
validity of GAMMA,

It should be noted that any parameter vector or matrix which
is to be included as a new input symbol must consist of exactly 5 char-

acters be it integer or real.

The inclusion of GAMMA in the input DATA vector also makes

it necessary to modify several other subroutines of link 1, in particular,

a) In subroutine OPUNCH change the upper limit of the
DO statement, OP005200, from 581 to 584,

b) In subroutine REREAD change the upper limit of the
DO statement, RR103600, from 580 to 583,

c) Include a statement or statements in subroutine STAR9Y
or subroutine STAR10 to list GAMMA with appropriate
headings using a format which is compatible with the
current output scheme,




o
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Section 3
CHANGING THE DIMENSION OF l_':’

One of the primary reasons for employing overlay is t=
maximize the amount of scratch storage available to the design link in
order to permit the dimension of the error vector E to be as large as
possible, In the interests of speed and reliability the program is organized
to perform all design computations in core which imposes a limitation on

the ''size' of the problem which can be handled.

Although M, the dimension of E, can theoretically be as
large as 16, 893%, in practice it is restricted to being considerably less

than this in order for the program ito be operable on a 32K 7094.

If n represents the number of design variables where
1 £<ng<10, thenthe n + 2 vectors W, -}::.., -I.l’ 32, . -'.l'n, each of
dimension M, must be simultaneously available in core storage, re-
quiring M(n + 2) locations. These vectors are stored one behind the
other starting in VCTSTR(1) which is located in TMDESN common. If
NDIM is the dimension assigned to VCTSTR (currently 6000) then M

must be such that:

NDIM
n+2°

M < (1)

* See volume I section 8 pages I-8-6 and I-8-7,
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At the outset of a design computation option FOLDP calculates
M and checks the inequality expressed by equation (1) using NDIM = 6000,
If M is too large the run is aborted with an appropriate comment at which
time the user can decrease M by selectively decreasing such things as

the number of rays, the number of object points or the number of colors,

It is clear from equation (1) that M can take on larger values
when n is small the maximum value occuring when n = 1 so that
M < (NDIM/3). Although vectors W and E must be preserved

. . . - —-) b
during a complete design cycle, the derivative vectors Il’IZ’ . e ,In
are not needed following the generation of matrix I. The program utilizes
this fact by permitting subroutine BNDCHK to employ the last 619 locations
of VCTSTR as scratch storage, the assumption being that NDIM is large
-

enough so that the final 619 locations will not overlap vectors W or E.

This will be the case provided M > 619 or
NDIM 2 1857, (2)

which is lower bound on acceptable values for NDIM within the frame-
work of the program. The upper bound on NDIM is determined by the

amount of storage available when links 0, 4, and 5 have been loaded.

Suppose that it is desirable to change the value of NDIM
from 6000 to some other legitimate value and call it NDIM. The following

modifications are necessary:

a) Change the dimension of VCTSTR from 6000 to NDIM
in TMDESN labeled common. {(L7002000)

b) Change 6000 to NDIM in the IF statement S2005600 of
subroutine STAR2Z2.
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c) Change EQUIVALENCE statement items in subroutine
BNDCHK from the form (A, VCTSTR (6000 - j)) where
0 < j < 618 to the form (A, VCTSTR(NDIM - j)).

It should be noted that a re-design of the design link utilizing
utility storage (disk or tape) would make it possible to consider more
complex systems as (presumably) it would not be necessary to hold all of

the M-dimensional vectors in storage at the same time.

Vs
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Section 4
CONVERSION PROBLEMS

Conversion is used here in a general sense to include nct only
re-writing the program for a different computing system, but also the
adaptation of the program to a 7094 whose monitor or peripheral hard-
ware differs from the JPL 7044/7094 direct couple syestem. An example
would be the re-design of subroutine CPLOT to generate plots on some de-

vice other than the SC4020.
4,1 INPUT/OUTPUT

There zre a variety of problems which arise in connection
with the input/output activity of the program. As an example, the octal
format (6012) employed by subroutines OPUNCH and READS to punch
and read ''re-start' data cards is not defined on a hexadecimal computing

system such as IBM 360. Some sort of hexadecimal format is required.

Subroutine REREAD which produces a card image list of the
current case deck backspaces the input file which is not valid on some
systems, e.g., when the input file resides in 2 card reader. A possible
solution would be to have REREAD copy the card images onto a new file

as they are read and make all subsequent input references to the new

file.

The spot diagram point plotting which is handled by link 7
(STAR7 and GETLC) produces printer plots scaled to certain size
(11" x 15'") paper in such a manner that a grid of 62 lines and 102
characters is essentially square. This logic would have to be altered

for a different paper size.
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A major difficulty in going to another computer is the
dependency of symbol manipulation logic on the 7094 word and character
size. On the 7094 each word accomodates six 6 bit characters whereas
(for example) on the 360 each word accomodates four 8 bit characters;
consequently, a 6 character symbol requires one word on the 7094 and

two words on the 360,

Subroutines VCNVRT and UNPBCD are employed in the
conversion of vector and matrix subscripts from BCD to integer and
they would be completely inadequate on a 360 and probably any other
system, UNPBCD uses integer arithmetic to unpack a word of six
characters into 6 words of 1 character each and thus depends upon word

size, character size and the characteristics of integer arithmetic.

4,2 SIGNIFICANCE

There are two known areas of the program in which
numerical results are rather sensitive to the basic accuracy of the

computer.

- 5k
The computation of vector Ij involves differencing the com-

ponents of two vectors which are nearly the same, that is,
—

T =E(T +aU,)-E(T)
j o} ] 0

where |AUj' is small in order to have an accurate approximation of the

partial derivative., On the 7094 with a basic accuracy of 8 decimal digits

g See volume I section 8. 2. 2.
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-
only the first several digits of Ij are meaningful,the remainder being

round off noise, As a consequence, on a different computer or computing

.fj.in a different manner the results may only agree (with FOLDP) to 2

or 3 significant digits, In some cases involving 4 or more design vari-
ables per iteration the design step, although valid, may be totally different
from that produced by FOLDP, This situation was actually experienced
during the checkout of FOLDP when results were compared with the

original Lehman program.

During ray tracing and, in particular, when the program is
attempting to find the point of intersection of a ray with an aspheric sur-
face, the iteration algorithm involves the generation of a sequence of

values 61, 62. . e e GK where

with Z__ lying on the ray and ZK

K on the aspheric. *

Convergence occurs when K is such that | GKI < ¢ . Again,
because of round off noise in differencing two values which are nearly

the same, only the first few digits of 8 , are meaningful, The 6 sequence

K
i >

is assumed to be ordered, namely, l eKI I GK + ll for all K and a
violation of this monotonicity property constitutes a miss. The value
€ =107 is currently being used on the 7094, When ¢ = 10-8 was tried

the 6 sequence occasionally became non-ordered giving rise to a ''false"

ot
¢

* Sce volume I section 3. 1.3
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niiss: the reason being that with ¢ so sraall the 0 values were essentially

nothing but noise and hence not necessarily ordered,

In order to prevent false misses duce to round off noisc

choosc ¢ to be equal to or greater than 10”5 + | Where § is the nuriber

of significant decimal digits of accuracy of which the computer is capable,

¢.g., on the IBM 360 ¢ = 1076 is satisfactory.

A
£
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1
$103  INF,NDIONGT ,44903-0, 77387 ,AM 1C1,15,10006 FLANETT INF ORMATICS A DB"28°°38°** 16/01/68 +
$18208 UAP ,HI6O ’
S1BLOR FOLUF 09719 /868 FOLONOA0
S18LOR CRRORZ 09719768 ERROGOOG
$18LOR GOUF22 . 09719 /68 GOITLHON
/ SICLOR FRMS22 09719768 BRMSGOG5
h SIBLEK PRTCZZ 09719 /68 PRICODOS
$10LOR RAYTR2 09/19/¢8 RAYTOOGO
$ORIGIN LINtL ORGY (REANSZ ,STARIZ ,STARIZ,FERCZZ ,OPUNCH (MIFF 1)
$1BLCR OFUNCZ 09719768 OFUNOO%0
$18LOR READSZ 09719768 REASOOGO
$1BLOR RERE2Z 09719 /68 REREOOOS
$1BLOR STAKL2 09719768 S$TARGOGE
] $1BLDR STARSZ ' 09719768  SYARGOGO
$18L0R UNDCOD. 09/19/68 UNSCOOa0
{ ° $1BLDR VCNVR, 09719768 VENVOOLD
$1BLER MIFEN2 o 09/25 /768 WIFFOOGO
ORIGIN LINK2 ORGY (FROF1Z,CELAYZ \RANGEZ (ENDFTZ, PFILEZ,CFLOTD)
{ SINCLUSE JACF, (winx 2)
i SINCLUDE out, ALINX 2)
$INCLUDE GEYJD, (iR 2)
SINCLUDE 8DINT, (i o)
SINCLUCE SONP wine 23
J SINCLUGE SETBN (LINK 2)
SINZLJIDE SINTR, (LIN 2)
i $1NCLUDE SLABL. (wink 2)
( - SINCLUDE 8FRY. (wink 2)
» SINCLUDE STERM, (wiK 2)
] SINCLUDE STORE, twLIns 2)
SINCLUDE XXNOY, (LN 2y
$IBLDR ARPTS2 - 09720768 ARPTOOO0
3 $1B8LOR CELALZ . 09/25 /68 CELADOOG
$1BLOR CLOSSZ 09720768 cLOSOLLG
. SIDLER CFLOTZ - 09/20/68 CFLONGND
1 $1BLOR CROSS5Z 09/25/68 CROSHBON
. $1BLCR ENDPYTZ ‘ 09/70/68 ENDRGLOO
i $1BLBR E1RGS2 09/:0/68 EARGONGG
$I1BLOR PFILE2 09720768 . PFILGOOD
: $18LER FROFLZ 09/20768 EROFOGON
$IBLECR RANGEZ : 09725768 RANGHOOD
_ $IBLOR ZYCUTZ 09726 /768 2Yeunnno
3 SORIGIN LINKY ORGY (TWNRAZ , TWHRS2)
S1BLOR TWNR&Z 60/20 /768 TWNROOOD
$1ELER TWNRS2 09725 /768 TWNROOGO
$IRIGIN LINKA ORGY (SMFOFZ MERILZ,LATTZ2)
1 41BLOR LATTZZ 0y9/s20/68 LATTOOND
3 $1BLER MERISZ 09720768 MER1IOCNG
$I1BLCR SMIOFZ 09720 /68 SHMFOL G0
$ORIGIN LINKS ORC2 15 TAR22,CYCLEZ JEHNDCHZ , JURYZ , GETRHZ ,MWVCT 2, MEVCT2) |
$INCLUCE MAT INV . (LINK 8
$1BLECR CNDCHZ 09724 /768 BNSCH500
$1OLCR CORCEZ : 09/2¢ /768 CORDAGON : .
SIBLER CYCLEZ 09/24 760 cYeLnons :
$10LOR COTF2 C ' 09/724 /768 COTFGO05
$16LER DPRNT2 . 69/24 /66 CRRNTGON
i $10L3R GETRNZ . b9s2e/68 GETROOGD
p $IBLER INCRMZ 0c/22768 TNZROOOG
$1BLER JURYZ 09724 /68 JURYDODN

-

. - — . e ——
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INF ND10GGT,82953-5,77387,AH4 IC 18J05 LIOMKC 7094 A 10/91/68 Pace
v o ¢ ‘ . ‘ x
1908809 ,
$10LBR MEVCT2 09/24/68  MEVCOD0D
110LER MONOL2 . , T 09724768 MI2000090
$IOLER MWVCT2 09/24 /768 MWVCOG00
NMELCR STARZD 09724 /68 $TARDGGD
RLCIN LINKE ORG2 (STARIZ,FARAX2) ‘
$10LCR PARAXZ 09/24 /68 PARADOGS
$1BLER STARS?Z 09/24 /768 $TARD0GO
$XRICIN LINKT ORG2 (STARTZ,,CETLLYY .
$IDLCR GETLC2 _ ' 09/24/68  GETLOOOG
$1CLCR SVARTZ 09/24 /68 $TARDOGO
PXIILIN LINXE ORG2 (STARS2) )
S1BLCR STARSZ ~ 09/24/68  $TARDLNG
o
i
ey

i @
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$OAIGIN LINKY

PRIGIN LINN2

ORIGIN LINKD
PORIGIN LINKA

$ORIGIN LINKS

RICIN LINKG
SRIGIN LINKT

$OR1GIN LINKS

1BLOR

INF NDOI0S01,44053-5,77387,A4 1€

18J02 LI1GMXC 7094 A

OVERLAY ORIGIN CARDS AND ASSILNED LINX NUMDERS

OR0Y (RCADSZ . STARSZ,STIS LINK
ORGY (PROF12,CELATZ,RAIS LINK

INCLUDE JACF.

INCLUBE out,

INCLUDE CETIB,

INCLUBE SOINI.

INCLUDE SONPY

INCLUDE SETBN

INCLUDE SINTR.

INCLUDE SLABL.

INCLUCE $PRY.

INCLUDE STERM,

INCLUDE STORE.

INCLUDE XXNGT.
ORG1 (TWNREZ, TWNRSZ) 1S LINK
ORe4 (SMFOFZ ,MERIDZ,LATS LINK
ORG2 (STAR22,CYCLEZ,BNIS LINK

INCLUDE - MATINV
ORG2 (STARDZ,FARAXZ) 18 LINK
OR G2 cstnvz,osthz) 1S LINK
ore2 (STARE2) 15 LINK

1y PARENT LINK 18

2, FARENTY LINK 1S

(LINR
(LINS
(LINK
(LINK
CLINK
(LINR
LINK
(LINR
(LINK
(LINR
(LINK
(LINK

3, PARENTY
4, PARENT

$, PARENT

(LINS

6, PARENY
T, PARENT

8, PARENT

2)
)
2)
)
2)
2
2)
)
Q)
2
2)
2

%)

LINR
LINK

LINK

LINK

LINK

LINK

1S
18

1$

18
18

15

o

0
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1BLER INF NOID50Y,84933-0,77387,AN 1€ 1BJOS LIGMKC 7594 A 10/01/68 ° PAGE ¢

& HEMORY MAP ¢

grsEm 00009 THRU 02717
FILE BLACR ORIGIN 027290
14144} | UNIT0%
2. UNITOS !
. UN1Y0?
4, UNITSS
9. UHITL2
®. UN1IT0
$1.C LIST ORIGIN 03030
£2C-CRLCUTION INITIALIZATION 03044
CALL OM ©DIECY FROGRAM 03103 .
B ICCY FROSRAM 03110 THRU 72023
LIN CECn  ORIGIN CONTROL SECTIONS (/NAME/:=NON O LENGTH, (LOC):=DELETED, $:=NDT REFERENCED)
© FOLSE 03110 I/DATA 7 03142 EVEN 03111 /PERTB 7/ 12004 EVEN 12003 ISYMELS/ 12176
/HEADERZ 146722 IFLOTC 7 34624 EVEN 14627 eesees 315116 #
CRRORT 15132 EveEn 1513 ERROR 18274 ERRORY 15304 ERROR2 15316 ERRORI 19330
' ERRCRA 15342 '
OOF22  1%3%2 EVEN 15353 GOOF 15366
PRMS22 15400 IOATA  7(033112) EVEN 15401 PRMSUD 15541
FRYC2Z 15566 ZCATA  /(r3112)  /FRNT 7 15570 EVEN 15567 /HEADER/ (14622) PRICTL 15662
RAYTRZ 15674 IA2I 7 156716 EVEN 15675 JCATA  7(03112) EVEN 15701 RAYTR 20050
L INR 20167 /7..0Y 7 20167 7 ARECT/Z 26200 7.ANVEC 7 20304
) LAXCON 20336 JALXSTR 20336 LXSTE 20343 AXOUT 20407 LXERR 20416 LXCAL 2042 &
LAXRIN 20423 IBEXIT 2042y % ,0BCLS 20604 £ LXARG 20762 L0 21005 &
«CLSE 2101) LFEL eile 8 +LUND 21015 LOFOQUT 21036
JIOCEF 21057 LEFIN 231057 JATTAC 21063 % LLOSE 21065 LOFEN 21067 +READ 21074
MRITE 21073 B8R 21103 .READR 21113 CRELES 21115 &  ,LAREA 21126
LAFBLK 21144 ATSX 27147 & RLMLD 21157 % ,AREAl 23162 LLUNBL 21370
" JENTRY 21174 +GOA 2123 ) 21239 +BERR 21251 «NDPXL 21252
JCOMXT 21054 X3¢ 21278 ,
JLOVRY 2130 LOVRY (21303) +LCT (20167 LRECT (20200) +LVEC (20304)
JAXSL 22010 JXSEL 220160 LXSLY 22014 AXTST 22014 & LXOVL 220854 & ,LXMOD 22116 %
JAXIND 22142 AXC1IS 22145 JAXFLG 22146 LTCH 22147
JFFPIRP 2215% JFFET, 22155 % JFWFL, 22331 % J#PQUYT 22342 FPARG 22350 /7 .COUNTZ 22352
OVFLOW 22417 % FFIRP e2422 R
JERAS, 224618 €.1 22461 €.2 22462 €.3 2246) €.4 224648
.XCC, 22465 €C.4 22465 €cC.2 22466 . €C.) 224067 €C.4 22470
Xy 2247y EXI1Y 2241718 LEXIT, 22478 '
FXEM 22472 JFXEM, 22472 FXEM (22472} HFXOUT 23041 FXARG 23027 7. 0FPTW,.7 23123
/.0FDS .7 23127 @ :
FOUY 23137 JFOUT., 23137 )
Feny 231712 JFCON, 2M72 JFCNV, 23215 LENDFS 23227 JCHVSW 23234 LJFOXY 23238
FOX2 23236 .tec 23240 L8010 23404 .0BC20  23e32 " .0DSW 23430 !
.LDOFIX 23&52 LFIXSW 23455 .L0BC 238522 LBRSY 237162 .CORS2 23764 4
D1 23767 .2 23711 FERR2 24056 ¢ LANPT 22112 ONFT 24127 3
JANTF 24215 JADUT 242664 LFLT 28302 JFLY 24436 JEXFON 28524 3
JLBEXFN 22526 FXB 248527 MHOUT 24702 JANTG 24752 AOUT 25100 =
0T 25117 JXCF 25150 ASTERN 25252 % EVEN 25368 JEST 28712 5
JROUNT 25732 LLIST 25738 LONE 28746 OUIBF 26012 LBUF 26042
Q870 26u4) MNICTH 26042 LGAIN 26049 «GAINY 26046 FBCBF 26056
EVEN 26067 «SOCFL 264103 JLLFLG 261054 MIT . 26111 FEX 26112

+FEXP 26113 L16 26114
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1BLOR INF ¢NDIGO01,42903-5,77387,A% 1C 18403 LIOMKC 1592 A 10/01/68 FAGE 8
ri03 2613 LF100, 2613¢ JFCNT 28237 JFELY, 26338 JFEDT, 26358 JFRLE. 26203
. JFRLR, (26201) JFULR, 26848 JFWLR. (2544%) JFCIBF 26558 JFRITE 26977
F108 266083 FI08, 26605 LFSEL. 26745 JFILR., 26751 LFRIB, 26760 JFRID.  2676%
CWJFILL. 26770 JFCLS 26772 % FOPN 26776 5  REOF 21502 8 L10UT, 27149
LREED 27153y ¢ .BIN 271%¢ 5 FCY 27155 SFCKSZ 27157
Fi1OM 27241 JFI0M1 27241 SFIM, 21211 JFFIL, 30654 LCOBE. 35575 JFRIN, 35152
FARD 30350 LENCD, 30300 LBECD, 3n3n2 : -
FMRD 3066€ JFWRD, 30666 4020, 30718
FWAB 30726 +#FWRB, 30726
FROC 31001 FROD. 3100%
FRCBS - 31027 LFRCB. 31027
FFUN 91083 JFPUN, 31053
FROU 31270 LFROV, 31270 )
FOUT 31346 SETPL 31346 RESPL 31350 FOT, 31351 OUT2, 31456 & ,0UTY, 3180y
FNOUT 31503 NMOUT 31505 & NMIN 31507 % NMSW. 31513 :
UNDS 31512 JUNDS, 31512 .
UND6 31513 JUNOG, 31513 JBUFSZ 31514 »
UND? 31537 JUNDT, 318517 .
UN3 31520 JUNIS, 31520
UN32 31521 WUN12., 31521
UNis 31822 JUN18. 31522
Fiov 31523 SFI0U., 33523 LTUIO 32235 LNMLST 32260 JNAME. 33716 JNTAR 33717
FLOG 34347 ALOGIO 34347 ALOS 34350 % .
FXFF 34553 EXP 34553
FSCN 34674 €os 34674 SIN ~34675
FSaR 35070 8QRY 35070
FXPY 35143 XPY, 35143
FXF2 35257 JXF2. 35257 .
festy 38378 FBST. 35378 “
FEFY 35612 JFEFT. 35612 '
FSLDT 36017 JFSLLI, 36535 JFSOI, 36043 %
FSLBY 36054 JFBLYI. 36072 JFB0I. 36100 # .o
FSLY 36112 .SLI. 36112 SLIY, 368417 .801. 36125 SD11., 36133
FSLEO 36146 LFSLO, 36164 JFSCO. 36172 % .
FSLBO 36203 JFOLO, 36221 JFB00. 36227 %
F5L0 362214 SLO., 36241 SLO2, 36247 SCO. 36254 85002, 36263
FRET 36275 JFRET, 36275
17 36376 TIC¢K 36376 & STOFW 36401 %  ALARM 36401 & CLOCK  364D4 Five 36546 ¢
SCALER 36564 SCALER (36564) EVEN 371225 . .
ERR113 37316 ERR113 (37316) : :
.10CS 37384 L(0) 37354 JMONSW  3737% LJTEOR 37440 LDEF1. 37520 JIOINX 37564 &
CLOS. 37603 JATTC, 37616 +SH1 40530 % ,8HY 45072 % JOFEN., 40133 i
OFe 4ni4y & LOF7 45172 & OF9 .2 40206 *  JRLSE. 4026h  JRER2. 40260 '
«READ. 40261 LRERY. eu3na MWRIT, 40306 MNTIA 46276 ¢ LEOFEX 40557 ¢ :
- JFEEIT 46627 LGTIOX  4n§5G LRW? 40766 *  JRET  e1431 & ENDTR 42082 b
* JSELSD &2054 &  ,BSR., 42473 JEOTOF 42620 LETOFY 242626 & .SWITC 426%% g
) +TCHEX 43162 BASIO 43165 % i
.10CSH 43170 ) ’
) o g
OFUNC2 43170 ICATA  7(03112) EVEN 43173 OFUNCH 43352 4
REACSZ 43372 JOATA  7(03112)  /SYMBLS/(12176)  /PRNT  /7(15570)  /PERTE /(12004)  /PLOIC /(14628) A
EVEN 43373 REACS 850818 » o
£LAl22 80542 EVEN 80843 REREAD 81176 b
STAR12 83214 ISATA  /(a3112)  /SYMBLS/(12176)  /PRNT  /(1557%)  /ZFERTD /(32004)  /FLOTC /(14622) *

EVEN $1248 STARID 53260
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$14R92 83303 JCATA  7003112)  /SYMIUS/(12176)  /FRNT  /(1557G)  STARS 85725
vees. 85741 UNABCE 56023 ‘
VCNVR. 86046 EVEN 56047 VCNVRT 86350 MCNVRY 86375
WIFFNZ 856416 /CATA  7(G3112)  EVEN 36417 MIFFN 62307
JACF ., 43170 EVEN 43178 ATV 432712 CAMERA 43275 FORM +3302 % EXIMG 43305 %
RCIMG 43310 %
[« T) SN 4331) out 43313 EVEN 43423
cEVIE.,  &34l32 GETIC 43432
SCINI. 43518 SDINIT 43515
SoNERY £3652 SONFUT 43604
sEteN  4%227 RESEN 45227
SINTR. 45230 SINTRF 45230  EVEN 45261 EVEN 45265
suaBL. 45272 SLABEL 45272 , '
SFRT. 45365 SERNTA 45365 SERINT 45372
STERM. 46167 STERM 46167
STORE. 46227 STOREP 46227 EVEN 46313
XXN2Y, 46321 XXNCT 46462
ARFTSZ 26556 JCATA  /(53112)  EVEN 46557 ARFTS 46756
CELAIZ 46750 JDATA  /7(G3112)  /FRNT  /(15570)  /ELMAIR/ 46752 EVEN 46751 CELAIR 52371
cLossz  s2¢2% JDATA /7(G3112)  /ELMAIR/(46752)  CLOSS 53006 : :
CFLOTZ 3114 /CATA /(03112)  /ELMAIR/(46752)  /CODRNG/ 53116 EVEN  $3115  /FLOTC /(14G24)
CRLOT 57432 ' :
CROSST 57472 /DATA  /(53112)  /ELMAIR/(46752)  EVEN 57473 CROSS 60252
ENFYIZ 60345 /DATA  7(G3112)  /ELMAIR/(£6752)  /CODRNG/(53116)  ENCFTS 62137
E1RCCZ 62321 JELMAIR/(46752)  /COORNG/(53116)  E1RGCD 62654
FFILEZ 62622 JOATA /(03112)  /ELMAIR/(46752)  /CODRNG/(53116)  /FLOTC /(14624)  /AZOB) /(15676)
EVEN 62623 FFILE 64043
FROFLZ 64134 JELMAIR/(46752)  /CODANG/ (53116)  /FLOTC /(14624)  /FRNT /(1557G) ° EVEN 64135
PROFIL 66521 ' . :
RANGEZ 66544 JCATA  7(03112) J7ELMAIR/(£46752) I7COBRNGZ(53116) EVEN 66545 RANGE 67329
2reUTz 67304 /OATA  7(53112)  /CODRNG/(53136)  EVEN 67365 ZrcuT 67617
TWNREZ 43170 JDATA 2(53112)  /ZA208) 7(15676)  /FRNT /(1557G)  /TMTWIN/ 43172 EVEN 43173
TWNRYZ 46433 _ :
TWNRSZ 46454 JDATA  2(03112)  ZAZO8) 7(15676)  /FRNT  /(15570)  /TMIWIN/(43172)  EVEN 46455
TWNRYS 47272 ‘
LATYZZ 43170 JCATA 7(G3112)  EVEN 43173 LATT 43267
MERIDZ 43315 /DATA  /(03132)  /AZOBJ /(15676)  MERID 43462
SMFOFZ €3504 /CATA /(G3112) /7A2083 7(15676) /TMEATYZ £3556 EVEN 43505 EVEN 44357
SMFOF 45274 _
MATINV  4536) MATINV (45363) EVEN 46257 i
BNSCHZ 46314 JBATA  /7(G3112)  /FRNT  /(18575)  /AZOBJ /(15676)  /TMDESN/ 46316 EVEN 46315 !
' . EVEN 62315 BNCCHK 63376 3
CORCEZ 63440 EVEN 6341 CORBER 63510 ' 3
CYCLEZ 63543 JBATA  7(53132)  /FRNT  /(15570)  /TMDESN/(46316)  CYCLE 65153 §
eotPz 65203 ZIMDESN/(46316)  COTP 65226 , 3
CFRNTZ 65256 JGATA /(03112)  /FRNT  /(15570)  /THDESN/(£6316)  EVEN 65257 DFRNT 65656 :
EFRNT 65663 : 4
CETRHZ 65664 /CATA  7(03112) J7A208) 7(15676) EVEN 65665 GETRHO . 65747
INCRMZ 65763 JDATA  /7(03112)  INCRM 66240
JURY2 6626) ICATA  7(033112) /THUSESN/ (46316) JURY 66475 JUCGE 66500
MEVCT2 655U JCATA 703332 JTIMPATTZ(435%6) 742083 7(15676) /TMCESN/(£6316) MEVCTR . 7006290
MO3CLZ 70672 /CATA  s(533112)  EVEN 70673 MIDOL  7675¢




vl e 1 z
$1as22

& FARAY2
STARD2

¥ CElLC2
STARTZ

e StTarel

$1/70 BUFFERS

UiJSED CORE

t1esys

19175
71322

4536
45567

45363
45535

£336d

1BLER

RETURNING TO IBSYS,

THF  NG1GGG1,44903-0,77387,AM IC

JCATA
JBATA

ICATA
IDATA

GETLC
ICATA

/DATA
STARS

292 LINES OUTFUT,

7(93112)
/7(53112)

/(63112
/7153112)

45476
7(03132)

/{03112
51104

JTIMTESN/(46316)
JERNY  /7(155710)

JAZOS) 7(1%576)
Z7TMEATT/Z(43506)
JIMPATT/ (43556)

JTMRATT/(43506)

72024 THRY 77772

Y7113 THRVY

mmn

18405 LIoMnC 7094 A

EvEN

157171
7TMRE SN/ (46316)
PARAX  4%5¢0

A28 ) 7(15676)

TERNT  7{15570)

JERNY  7€15579)
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MWVCTR 73301

EVEN 71323 STARZ 72003
JERNT  7(15570) STAR3  81¢D9D
IAZOB) 7(15676) STAR? 82562

JPERIB /7 (12008) 7A203) /7(15676)

st g

L T Bt
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INF NGIGGD1,42953-0,77387 A% 1C 1008 LioMKF  70dc 4B %g/‘g/r_,s / /6,. ,
T FORTRAN OFTICAL LENS CESION FROIGRAM
LINK ©  (MAIN FROGRAM) MNGO10G0

1187 V¢ FOLOF M9s XRY
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ﬂﬂﬂﬂﬂhﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂ

FORTRAN CPT37aL
FOLCF -

LENS CESICM FEOLRAY
£rn SUUSLE STATEMENTY -

IFHLS) -

5% CESCRIFTIZN ¢33
FOLCF FESTLSVS
ARI12EC “EaST SQVUARES FROCESUSE, THT MAIN PROGRAM 1S A CoNTIY
ROUTINE FL% FOTESSING A SINLLE CASE, WHICH THVOLVES KEASI S
INFUT CATA 250 EXECUTING ITHZ SET ¢F USER SFECIFIES OFTIONS,

THE FOLLIAIING OFTIONS ARE AVAILABLE ...

TESKINATE FROCESSING

I'WFUT BATA O OZTAL CARDS

SESIG. COMPUTATIONS

SOT BIAGRAM COMFUTATIONS

TREURAY CTAGCKDSTIC FRIM MAXIMUM OBJECT HEIGHTY
THIURAY CIAGHDISTIC FROM ZERD OBJECT MHEIGHT
FULCH OCTAL CAEDS
FLOT SFOT CIAGSAMS
STUASITIVITY COUFUTATIONS
FRINT GEOMETRY CATA
FZINT ALL INFUT DATA
113 FROFILE FLOY
12 FUNUCH CARCS FOR FAGOS MTF

T

VONAOAVLAWUNEQO

"
(5]

COMMON 7 CATA /7 HNCHTRL, CONTRLC1G), TITLE(12), DAT:(S). FUWCl
4 BATA(32835)

DIMENSION WO Iut7) s WCLRHI7) ¢ WIVHTLT), EIMHT(7), CIMFLIT) ,
3 WCLRS(6 , MSECWCa), NOSGVIL1) s LATTCL3,26, BOUNSS(D,106),
2 SURFC(20,105:, DESGNIIN,50) , SUBST(Scn), ILATTC(3,26),
3 ISURFC(25.205. ¢ ISESOGN(1O,5G3, ISUBST(SOn), 1ENDS(3,100)

EQUIVALENCT € DATAC1), LMIZE 3, ( CATA(2), NRAYS Yo C CATALCSY,
3 NSLCS )y € T2TAL2)3, NCLRS )y € CATAC(S), NJIAIL Yo ¢ DATACE) »

2 NSURY ), € SaT4(7), NSUSF ), ¢ DATA(R), NIFLN Yo ( CATALS) ,

3 IMOBE )s € S27n030), NSFLM 3, ¢ DATA(11}, NOBJH ), ( DATACIZY,
€ NSURF ), € SaTAL13), AFLAG 3, ( DATACLIZ2), DELY ), ( CATACL S5y,

S FNUMB ), € T272036) FLNGH 3, € DATACI7), WFLGH ), CATACL G,
6 ZETA ), € S2T2039) s MEXFF 3, ¢ DATAL2M), CEXFF ¥, ¢ DATAC2::
T WEXFF ) € Z2TA(223, CLFLN 14 € DATAL2Y), OMGAZ )y ¢ BATAC 22,
& OMGAL Vs € 22720253 CELD 3+ € DATA(ZS), EFRAD )y ( CATAL2}:
9 PSCAL ) € 327262814 OMGAF 14 C( DATA(2D), SFFEA Yy ( BATAL3G,
A CUMIN 3, € SAT2CZ2), ODIST 34 € CATAL(32}, WD Yo ¢ CATACINY,
€ CELH ) € SaTalley, SYSMX 3, € DATA(35), WXDIR ), ( CATAL3S: ,
€ WYCIR )y € SATAL3I7), ROTAN 1, € DATA(38), NDSGHCS) 3, CATAL:2
B NOSGV(3) o € SATALS3), WIS IHLL) ), (SATALS0D), WCLRH(1) ),

€ ¢ CATA(GT: » =IVHT(3) ), (DATA(TZ2), EIMMT(Y) ), ¢ CATA(RY) ¢

F CIMFLCY) 1, € SaTalap), WCLERS(Y) ),

6 ( CATAC92: s LATTCO43)y ILASTTZ(L,1) 34 € CATAtIg2), SURFCC 242,
M ISURFCC2,2: e € CATA(21820 s SISONCY,30, IDESGMI1,1) ), °

1 ¢ CATAt2522., SUSSTH1), ISUSST(1) 1, € DATA(3182), BOUNDSLE,.0,
d IENCS(1,1: - € SATAL3ILR3), SIOND )

EOQUIVALENSE € SATAC2284), ATESSR 1, ( CATA(3265), GAUSS )
INTEGER C7iTRi, AFLAG, BATE, ATRGGR

REAL LATIC

OUMMON THNTAINS FESTUREATION VALUES

THIS SLIn OF
s/ € "EFY... REFOCS

r €
COUMOIN 2 FE=TT RTS(3n,2:

AUTOMATIC SESIONING OF OFTICAL SYSIgMs By LINEY o.-‘,-d,.
» “"\""3“\ )

\
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Link 0
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va/19/58 FaGE

V\ssxaxu
W\ 15205

AR TTRIT Y
BRI ITY
Rl PYY 109
SNOMIGaG
RNOMDIH90
WNEOL Y00
"MAM1G
WNOM126
WNGGLYIG
WNONLY2Y
VNG90
NON1160
"RIGY1YG
RNOG1180
WINA1160
WNE01200
RRO01216
NG01215
WNG01220
SYoMGan
SB1100
STate2nnn
STua2an0
STuoR200
-TG‘:QSUD
STnng
STIniing
N:mzuu
STi0Yon
SNIneng
SNInsoa
*31 GO0
V1N
SX1oaneg
SYInsnG
2§ T
ST10100

DYnz2G0

YNNG
102200
STnesnn
STnesnn
b3 $ TiR3 2.0
STIt2a0G

A T LY

TVndnGn
S¥an00

SNacanan

230si000

ERGINGG

e Wt




~n N

1000

1500

FORTRAN OFTVICAL LENS BESION FROCRAM

FOLCF - EFu SOURCE STATEMENY

COVIVALENCE ¢ FERTIB(3,1), IPERYC(L,1) )
CIMENSION JFERTIB(30D,4)
INTEGER REFOCS

THIS BLOCK OF COMMON CONTAINS THME SYMBOLS USES IN BESION

IFHLS)

AND SUBSTITUTION = UTILIZEDS FOR PRIRT QUT

COMMON 2 SYMELS /7 SCESH(12.50G), SUSSYM(2,250), BDYSYML2,100)

INTEGER BDESN, SUBSYM, BDYSYM
COMMON /7 MEADER 7 JTEME, JSUBSY
COMMOUN 7 BLOTC 7  YMAXX, D2ZMIN, NPTS
CALL FPIRP(O,O)
CALL REREAD
CALL READS
PROCESS FROGRAM CONTROL COMMANDS

00 “20000 1 = §, NCHNIRL
IF ¢ CONTRL(Y) ,EQ. O ) 6O YO 32000

TESY FOR LEGAL PROGRAM CONTROL COMMAND

12 )

CALL ERROR2( 36H ILLEGAL FROGRAM CONTROL COMMANS

¢O 70 206000
JTEMP = COHTRL(I)
JSUBEY = O

O 1O ¢ 2G0u0, 2000, 3000, 4060, 5000, 6000, 7000,

1 10065, 13000, 32600 ).  JTEMP

<
C
2600

IGLD

(4
C
4000

(4
<
SN

C
<

6uun

DESIGN CALCULATION
CALL STAR2
JSUDST & JSUDST ¢ ¢
WO Y0 20000

OFT1CS DIAGNISTIC CALCULATION
catL  STARY .
JSUBSY = JSUDSY <
CALL PRMSUD( &3000 )
6O T 24u00
TWIN-RAY BIAGNDISTIC CALCULATION
CALL TWNRYS
JSUEST = JSUDST ¢ 3
CALL PRMSUC( §$/20n0n )
O IO 2unun

TWIN-RAY CIAGHISTIC CALCULATION
CALL TWNRYS ‘
JSUBST = JSUDST o 3§
CALL FRMSUD( 85600 )
¢O 1O 200440

FUNCH DCTAL C€r5ES
CALL CFUNCH
6o 10 204uG

8

O 10 1500
v CONTRL(T)

.

TR-67-700-10-2

Page 111-0-1
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Link O

Page Reviscd 10/1/68

09/19/08 Pact

FEOLINNG
FEO0L000
PEUGSHO0

SYanynno
$Y0%2000
$YOD3N00
37604000

MN§GNS500
PCODINGNG
MN10G700
MN1OI0O6O
MN10110GO

MN1031200
HMN3102000

MUNgG22L0°

MN103600
MN1G3200

YHNIGISGO

MN1G3600
MN104000
MN1G4 100
MN1G42G0
MN3G4A GO

MN3G5000
MN305200
MN105300
MN1GS400

MN1OE0O0
MN1GG200
MN1GE300
MNIOG4 D0
MN306600

MN1G7090
MN1G7200
MN1G?300
MH1G7400
MN1G7600

MiRiGanGn
MN3Ge4 00
UN16R56S
MN1GEG O
MN159600

MN261600
MN203200
MN261400

AN

21

20

3

35

39

42

6

49

93

?
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Program Listing
Link O
Pagc Revisced 10/1/68
FORTAAN OFTVICAL LENS CESIGN PROUGRAM 09/18/¢¢  ¥114
FOLLP e EFN  SOURCE STATEMENY <«  IFNLS) -
3
(4 SFOY DIAGRAM PLOY , Mh2a2009
7000 CALL  STAR? ) Mu202200 86
JSUBSY & JSUBST ¢ ¢ HN202300
, CALL FRMSUBL 87000 ) WN2624 00 %9
¢O 10 26600 MN262600
[ 4
< PERTURDATION CALCULATION MN2G3IO00
8000 CALL  STaARS Mh263200 63
JSUESTY & JBUBST o § ‘ MN203300
CALL PRMSUB( Saron ) HN2034 60 ©6
¢0 10 20600 ) ~ MN20360O
4
(4 PRINY LENS PRESCRIFTION : Mi264000
9000 CALL S8YAR9 : ¥N204 200 147
60 10 206060 MN204400
( .
(4 " PRINT DESICN INFORMATION MN2050G00
10000 CALL  BYARD MN205100 73
CcALL  STAR1O MN205200 7%
O YO 20060 HWN2054 66
¢ .
< CROSS SCCTION PLOT . MN2G6000
23000 CALL  FROFIL ~ MN206200 78
JSUBSY = JSUBSY ¢ § * MN26SACD
CALL FRMSUB( S33000 ) MN206600 (3] )
¢O YO 20000 HH206800
c MN206850
c PUNCH MTF CARDS MN2G6 900
32000 CALL MTFPN MN206920 85
20000 CONT INUE . Tt MNAGRODD
< . ' “
< RETURN 1O REACS SUBROUTINE T FROCESS NEXT DATA SET MNS G000
O YO 1au0 MN5 62600
s2un0 CALL  EX1IY MNS Q3OO0 91
SI0OP . MNSGA GO0

END . MN565000




FORTRAN OFTICAL LENS CESIGH FROGRAM

FOLDF
COMMON BLOCK
SYMEOL LOCATION TYFE
MNTRL on0nn 1
CATE onn27 1
WMOBE 00033 1
NCLES 00036 1
NSUEP oon4Y 1
NSPELN 06044 1
FLAG 06047 1
FLNGH 0cuS2 R
EXFF 00655 R
BLELN oOn6n R
pELD 05063 R
QUG WF on06C R
157 oonTy R
SYSMX oOsT4 R
OTAN annT? R
WOO JH an117 R
EIMHT no14e R
LATTC o470 R
1SURFC 60320 1
SUBsST 65224 R
1BNC S 06210 1
LAUSS 06667 R
COMMON BLOCK
rERTB Oo000 R
FERTD GOo00 1.
COMMON BLOCK
SCESN . OOn00 ]
COMMON BLOCK
SYEMP on00n §
COMMON BLOCK
CYMAXX T ] R
SYMCOL LOCATION  YYPE
11515 1

SECTION

BAlA

SYMBOL
CONTRL
FUNCID
NRAYS
NIAIL
NIFLN
NOB JH
OELY
WFLGH
OEXFF
OMG A2
EFRAD
SFFEA
w
WXB 1R
NDSGN
WCLRH
CIMFL
ILATTC
CESGN
1SUBST
NCOND

FERTS
NFERTE

SYMBLS
SUBSYM

HEACER
JSUBST

FLOTC
CZMIN

COMMOY

STORAGE  MAF

MATH PROGRAM
VARIABLE S

ORIGIN

LOCATION
0an01
00032
00034
06037
onn4e
00045
GO65%
0ans53
00056
ann61
60064
On067
OnnTe
004575
GO100
‘60126
00153
On176G
‘04240
05224
06665

ORI1GIN
00170

ORIGIN
01135

ORIGIN
GannY

ORIGIN

aaaun1

OO601

TYFE

ot ot ot N Ve VDDV NI et et et oe T e

06672

a7064
1

11510
1

11512
R

TR-67-700-10-2
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09719768

LENGTH

SYMBOL
TITLE
CATA
NSLCS
NSUBY
TMONF.
NSUky
FNUMD
ZETA
WEXFF
OMG AY
FSCaL
CUMIN
DELH
WYBIR
NDSGV
WIMHT
WCLRS
SURFC
1DESGN
BOUNDS
ATRGOR

LENGTH
REFOCS

LENGTH
BDYSYM

LENGTH

LENGTH
NFTS

UNC IMENSTONEDS PROGR AM VARIABLES

SYMpoL

LOCAT IO

ENTRY POINTS

SYMBOL

66671

LICATION
05013
oo033
006035
on040
00043
00046
06051
00054
05057
00062
Go065
06675
o673
Gnn76
00104
606135
00162
00326
04240
66210
66666

00172
£0171

02424
G2114

60062

OOn03
Onan2

LOCATION

FAGE

1

[

YFE

“ e DD N e DD D DD ee et et DD

o,




&N
1000
1500
4000
7000
10000

FORTRAN OFTICAL LENS DESION FROGRAM
FOLOF

FPIRE
ERROR2
PRMSVD
OFUNCH
STAR9
MIFEN
FUEM,

TIFN

3A

23A
38A
$SA
T2A

SECTION
SECTION
SECTION
SECTION
SECTION
SECTION
SECTION

14
17
290
23
26
29
-1

LOCATION

1152414
11663
11651
11763
11735

STORAGE MAP

REREAC
$TAR2
TWHRYS
STAR?
STARYG
EXIY
$YSLOC
EFN

EFN
20000
2050
1ol
8uas
11009

THE FIRST LOCATION NOT USEDC BY THIS PROGRAM 1S 12017,

SUBROUTINES CALLED

1FN

IFN
8EA
274
45A
62A
T7A

SECTION
SECTION
SECTION
SECTION
SECTION
SECTION
SECTION

1%
18
21
24
e?
30
33

CORRE SFONDENCE

LOCATION

11762
11627
11664
11716
11744

TR-67-70v0-10-2
Page 111-0-7
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09/19/68

EFN

32009
3660
6000
k- Lelele
12650

REATS
STARY
TWHRY
STARS
FROF IL

EX1T,

1FN
90A
31A
S2a
69A
84A

()

SECTION

GE §

SECTION

SECTION
SECTION
SECTION
SECTION

LOCAT"

1176¢
1163¢
1167
1173
11755

Ry




INF ,NO10001t .440600-0,.77307,AM IC

STITLE CRAOK MESSAGCE PRINTER
LINK O (ERROR,.ERRORE,....ERROR¢) ERDO1000

SIBFTC ERRORT M4 . XA?

TR-67-700-10-2
Page I11-0-8
Program Listing
Link 0

18,08 VIINJO 7094 A 10738 /87

PaAGE 3




b

TR-67-700-10-2
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Link O
CRAOR MESSASE PAINTER 10731 Y rAGE
({1 1} - EFPN  SOURCE STATENENT -~ [IFN(S) - ,
i
SUBROUTINE CERAON( ETEXT ) €R001100
OINENSION ETEXT(S) €R00200
c
¢ THIS SUBROUTINE 13 USED TO PRINT OUT AN ERROR MESSAGEZ AND ERDOZODO
(4 PRINT ONE VA.JE UNDER SEVERAL FORMAT TYPES ) €R002100
(4 CRAOR - TEXT ONLY ErO0R200
< CRAORE -~ TEXT AND BCD Er00E300
(< CRAORE ~ TEXNT AND INTEGER . EROOR400
¢ CRRORS - TEXT AND ATAL ER002500
4 CRAORS - TEXT WITH RETURN ER002600
¢
WAITEC¢ 6,32100 ) ETEXY ER102000 s
32100 FORNAT( tHND, GAS ) En102100
6O TO 3JR00D ER-TEWPS
¢ CALL coor ERI0R200
ENTRY ERRORSI( ETEXT, AVAR ) ER103000
WRITE( 6,32110 ) ETEXT, AVAR ER103100 4
32110 FORMAT( 1MO, GAS, BX, A8 ) ER103200
cOo TO 3000 ER-TENPE
4 CALL GOOF ER103300
ENTRY ERRORR( ETEXT, IVAR ) ER104000
WRITE( 6,32120 ) ETEXT, IVAR ER104100 14
32120 FORMAT( IND, GAS, 2X, 16 ) ER104200
6O TO 32000 ER-TENPY
(4 CALL G&OOF ER104300
ENTRY ERROR3I( ETEXT, EVAR ) ER103000
WRITEC( 8,32130 ) ETEXT. EVAR ER103100 10
3130 FORMAT( 1NO, GAS, BX, E14.6 ) ER103200
¢ CALL Gcoor . ER103300
cOo TO 3e000 ER-TENPG
ENTRY ERROR4( ETEXT ) ER108000
WRITE( 6,32100 ) ER108100° 13
3P000 RETURN ERe01000

P




CAROR MESBASE PRINTER

CRIONT

CRROR SECTION 3

CRAOR SECTION L

JFWRD . SECTION ]

FPIL. STCTION 11
N IFN LOCATION
100 FORMAT 00018
®180 FORMAT 00017

THE FPIRST LOCATION NOT USED BY THIS ¢

STORAST MaAP

SUBROUTINE ERROR
ENTRY POINTS

CRRORY SECTION ]
CRAORS SECTION ?
SUBROUTINES CALLED
F8LO, SECTION ]
FCNV, SECTION 12
EFN  IFN  CORRESPONDENCE
EFN IFN LOCATION
32000 14A 00123
32130 FORMAT onoes

"IGRAM 18 00217,

TR-67-700-10-2
Page III-0-10
Program Listing

Link O
1073187 raSC @
ERROR? SECTION s
JUNDS, SECTION 10
8Y8LOC SECTION 13
erN FN LOCATION
s2110 PORMAT 00013




o

TR-67-700-10-2
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{ Link 0
R

INF ,NO10001.44800-0,77397,4M IC 180J08 VI3INJO ?084 A 10731 Y Pasc 10
»
sTITLE ABNOARMAL JOB TERMINATION ROUTINE
JIBF TC GOOF 2T MO4 , XRY LINK O (6Q0P) &F 001000




e

-

Nnn

ABNORMAL JOB 'ERMINATION ROUTING

GO0F 22 - PN

supRoUTINE  SOOF

008 THIS 18 A DUMMY
CALL Ex3Y
RETURN
v

SOURCE STATEMENT - IPN(S) -

SUBROUTINE USED TO EXIT FROM A RUN sses

TR-67-700-10-2
Page 111-0-12
Program Listing

Link 0
10731 Y
67002000
7003000
GFo0s000 ¢
£ 008000
¢ 008000

PaACC




TR-67-.00-10-
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Program Listing

{ Link 0
ABNORMAL JOB TERNINATION ROUTINE 10731 Y Pact @
“O0F 32 STORASE NAP
BROUTINEG  SO0F i

' CNTRY POINTS :

soor SECTION 3

SUBROUTINES CALLED

(453 sECTION 4 SYSLOC SECTION s

€PN IFN  CORRE SPONDENCE
FN I’N LOCATION N IFN LOCATION N IFN LOCATION

THE FIRST LOCATION NOT USED BY THIS PROSRAM 18 0O0RS.




TR-67-700-10-2
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Program Listing

Link O
I ,NO10001.44000-0,77387 AN IC 18508 VIINJO 7004 A 10/31 47 ast o
»
sTITLE SUBROUTINE TO PEAFORM PARAMZTER SUBSTITUTIONS
MIAPIC PRMSTZ  MB4 XA LINK O (PRNSUS) $3001000



TR-67-700-10-2

Page 111-0-15

Program Listing

Link O
SUBROUTINE TO PCAFORN PARAME TER SUBSTITVTIONS 10731 A7
[ d L 1Y% - rm SOURCE STATEMENT - [IFN(S) -
SUBROUTINE PARNSUBI( ¢ ) 88001200
[4
€ e [INPUTSE eee 88001000
C NOUDY NUMBER OF SUBSTITUTION LTS (DATA COMMON) 88001004
Cc NOR*" NUMBER OF SUBSTITUTION PARAMETERS PuR L7 (DATA COMMON) 88001008
C sUBsT SUBSTITUTION VECTOR (DATA COMMON) 8S80010Ce
4 88001010
4 see CUTPUTS eoe 8001012
(4 THE OUTPUT 8 A MODIF IED DATA VECTOR CONTAINING THE SUBSTITUTAP B001014
c I.E VALUES. «B8001016
Ce #LTEANATE RETURN USED UNTIL THERE ARTE NO MORE LTS8 s8001010
4 $8001020
4 eee DESCRIPTION ese 88001022
C PRMSUD 18 DESIGMNED TO CYCLE THROUGH THE NS SUBSTITUTION SETS. 88001024
[4 TO THIS END [T MUST BE CALLED NS¢ TIMES IN SUCCESSION. AT THESSO001028
4 JTH CALL SET J IS SUBSTITUTED INTD THE DATA REGION AND THE s8001020
4 ALTERNATE RETURAN I8 USED. ON "+ NS+1 ENTRY THE NOMINAL SYSTEMSSON1030
c I8 RESTORED FOLLOMED BY A NORMAL RETURN. [IF CALLED AGAIN THE S8O001032
[ SCQUENCE 8 EESTARTED. S8001034
4 S80L1036
COMMON /DATA/DUMNY (27) ,DATA (348)) 800140
CQUIVALENCE (NSUBT,.DATA(S)) , (NSUBP ,DATA(7)) , (SUBST (1) ,ISUBST(1), SB8001600
1DATA (DG BR)) $8001000
DATA JsEY 7 0 7/ S8002000
INTEGER SORS $8002100
DIMENSION SUBST (S00) ,15 38T (300) S8002200
[ 5 START OF PRMSUB SUBROUTINE S8003000
4
[ IS PARAMETER SUBSTITUTION DESIRED $8003200
IF ( NSUBT .LE. 0O ) RETURN S8003300
JORG = NSUBT ¢ NSUBDP S8003400
4
c FIRST TIME CALLED FOR SUBSTITUTJON PROCESS 88003500
IF( JSET .67, 0O ) GO TO 3000 $80036 00
€
c INCREMENT SUBSTITUTION SET INDEX AND SET FLAG FOR S8004 000
c REPLACEMENT OF NOMIAL SET BY CURRENT SUBST. SET 38004100
2000 JSET = JSET ¢ $8004200
NFLAG = 2 $8004300
6O TO 4000 S8004500
3000 NFLAG = | $8005000
4000 SORG = ( JSET - 1 ) & NSUDP $800%200
c
C THIS LOOP REPLACES NOMIAL SET WITH SUWJ. IF NFLAG = 2 AND SBO0O0SS00
c RESTORES THE NOMIAL SET WWMEN NFLAG = 1 88005600
S000 DO 6000 I = 1, NSUBP $8008700
IX = JORG ¢ | $8003800
¢ COMPUTE INDEX TO POINTER TO POSITION OF PARAMETER IN DATA SB8008000
11 = 1ABS. ISUBST( I¥ ) ) $8008 100
c COMPUTE INDEX TO SUBSTITUTION VALUE [N SUBST VECTOR 8008500
12 = SORG ¢ | $80086 00
STEMP = DAYAC 1) $8008700
DATA( 1 ) = SUBST( I2 ) $8008 800
6NN0 SVUBST( 12 ) = STEWP $8007000

PaGC
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SUBROUTINE TO PCAFORM PARAME TER SUBSTITUTIONS 10731 87 raGC 2
ransz? - CFN  SOURCT STATDMENT - [FN(S) -
WCTURN I SUBSTITUTION SET MAS REPLACED TME MOMIAL 8LT 8007200
I7( WLAG .Ce. 2 ) RETURM | 58007300
MAVE ALL THE SUBSTITUTION SETS BUTN USED $8007300
I7( JSET .LT. MSUBT ) 6O TO 2000 8007800
SUBSTITUTION PROCESS COMPLETE, RESET SCT [NDEX 58008000
JET = O 88000100
T TURN $8009000



SUBROUTING TO PCARFORY PARAMC TER SUBSTITUTIONS

COMMON BLOCK

SYMBOL LOCATION TYPg
OUMM Y 720000 ° L]
- 00041 !
SYMBOL LOCATION TYeg
[ e ] 086687 !

W LAG nsere !

n osers !
PRMSUS SECT ION L ]
8YSLOC SECT ION [ ]

oN "N LOCATION

3000 11A osrse

$0C ) 1354 08741

DATA

STORAGE W@
SUBROUTINE PANLD
COMMON  VARIABLES
ORIGIN 00001
S YMBOL LOCATION 1844
DATA 00033 R
sUBsST 03224 R
UND [MENS IONEQO PROGRAM VARIABLES
SYMBOL LOCAT ION TYeg
1o 08670 !
! 0osers !
12 0sere !
ENTPY POINTS
SUBROUTINES CALLED
EFN IFN  CORRESA™ ENCE
e I”N -ATION
200r: 8A 8724
6000 24A aroon

THE FIRST LOCATION NOT USED RY THIS PROGRAM /S O7083.

TPR-67-700-10-2
Page I11-0-17
Program Listing

Link 0

10731 A Pacc 3
LENG TH 08666
S YMBOL LOCAT JON Tyeg
NSUB ™ 00040 !
1suesT nseee !
$ YMBOL LOCATION TYee
J8ET 0867 !
1x 8674 !
ST neer? )
N IFN LOCATION
4000 124 ne734



“REPRODUCIBILITY OF THE ORIGINAL P&

TR-07-700-10-2
Page III-0-18
Program Listing
T.ink 0

10 ,MD10001 .44900-0,77367 ,AN IC I18J08 VISNJO 7084 A 1073187

”»
sTITLE PRINT CONTROL MOVT I

SIBFTC PRTCTT Mps.XMY LI O (PRTCTL) P 7001000

PaAGL
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PRINT COMTROL ROVTINE 10731 AY
PRTC22 - TFN  SOURCE STATODMENT - [IPN(S) -~
SUBROUTINE PRTCTL PT001500
4
c sse [NPUTS ese PT001008
C TITLE A 72 CHARACTER BCD TITLE PT001004
C DATE CURRENT DATE KOMTH,.DAY, YLAR PT001008
C LINE CURRENT L INE MAGER PT0D1000
C PAGE CURRENT PAGE MAGER fTOD1010
C JTENP OPTION MAMDER PT0010"
C JSUBST SUBSTITUTION SET WASMBER PT001014
c
(< s CUTPUTS ooe PTO01016
c PRTCTL INCREMINTS PAGE AND INITIALIES LINE PTUOIMS
<
4 sss DESCRIPTION &oe PT001000
(5 PRTCTL IS CALLED WMENEVER A NEW ®AGE OF OUTPUT 18 TO BE GEMERATPTOO10RR
4 ED. T PASE EJECTS AND PRINTS ONE LINE (AT THE TOP OF THE NEW PTODI0RG
c PAGE)WHICH INCLUDES THF TITLL, DATE, OPTION MUMBER, SUBSTITUTIOPTOO108S
4 N SET MUSEBER, AND PASE MUAMBER. PTOO10R8
4
COMMON 7 DATA 7~ DABSNYE(11), TITLE(12), DATE(I), DATA(3484) P TO0% VOO0
INTEGER OATE PTOC2200
COMMON / PRNT /7 LINE, PAGE PTLORSGO
INTEGER PAGE PTOOR700
COMMON 7/ MEADER 7 JTEWP, JSUBST PTCO3000
<
4 THIS SUBROUTINE PRINTS TITLE, DATE, AND PAGE NO., AND P 004000
(4 CONTROL TME PRINT INDEXES PTOO04 100
PAGE = PAGE ¢ PTOOS000
WRITE (6, 32100 ) TITLE, DATE, JTEMP, JSUBST, PAGE P TOO8000 4
100 FORMAT( 1M1, 1248, 3X, 12, 1N/, 12, 1H/, T2, 3X, THCONTROL, I3, PTOOS200
1 3X, I1GNSUBSTITUTION SET, I3, 3X, 4HPAGE, 14 ) PT0OO84 00
LINE = § P T0OO07000
RE TURN P TO09000

(7] . PTOOSR00

PAGL
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Program Lisiing

Link 0O
PRINT CONTROL ROUTINE 1./73187 PAGE 2
PRTC22 STORAGE MAP
SUBROUTINE PRTCTL
COMMON  VARIABLES
COMMON BLOCK DATA ORIGIN 00001 LENGTH nseee
STHMBOL LOCATION TYPE SYMBOL LOCAT ION TYPE $YMBOL LOCATION TYre
oWy 00000 [ Tne 00013 (] DATE 00027 !
DATA ooo3? ”
COMMON BLOCK PRNT RIGIN [ T3 LENGTH ooooe
LN 00000 1 PAGE 00001 |
COMMON BLOCK HEADER ORIGIN 08671 LENGTH nooa2
ST 00000 ! JSUBST 00001 !
ENTRY BYINTS
PRTCTL SECTION 9
SUBROUTINES CALLED
.FWRO. SECTION 10 .FSLO. SECTION 11 .UNCS SEC” oM 12
FRIL. SECTION 13 .FCNV, SECTION 14 SYSLOC SECTION 13
EFN IFN  CORRE SPONDENCE
oFN IFN LOCATION N IFN LOCATION EFN IFN LOCATION
=100 FORMAT 0s703

THE FIRST LOCATION NOT USED BY THIS PROGRAM IS OB77S.
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Program Listing

Link O
INF ,NO10001,44000-0,77387 ,AM IC I18J)O08 VIIMJD 7094 A 10731787 rAGE 4
»
sTITLE RAY TRACE ROUTINE
SIBFTC RAYTRZ Mo4 ,XR? LINK O (RAYTR) RY001000
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Program Listing
Link 0

RAY TRACE ROUTINE 1073187 PAGE 1
RAYTRZ - EFN SOURCE STATEMENT - [IFN(S) -~

SUBROUTINE RAYTR(XOMAT,YOMAT HEIGHT ,COLOR, XVCT ,QVCT,8M188,¢,8,¢, RYDD1500

10FLAG , XMTRX , QMTRX) RY001600
4 RY0O02N00
C XOMAT X COORDINATE OF RAY ON UNIT RADIUS ENTRANCE PUPIL RYDO2100
C YOMAT Y COOMDINATE OF RAY ON UNIT RADIUS ENTRANCE PUPIL RYD0O2200
C MEIGHT OBJECT HEIGNHT RY002300
C COLOR COLOR NUMBER RYD024 N0
C XvCr VECTOR FOR STOR.NG XN, YN, IN RYDO2500
c aver VECTOR FOR STORING QXN,QYN,Q2N RYD026 00
C SMISS SET BY RAYTR TO SURFACE NO. IF MISS, REFLECT, OR VIGNET RYCO2700
Cs RETURN 1 IF RAY MISSES A SURFACE RYD02600
Ce RETURN 2 IF RAY I8 INTERNALLY REFLECTED RYDO2900
< e RETURN 3 [F RAY VIGNETS RYDO3000
C OFLAG SET NON-ZERO BY CALLING PROGRAM If DATA TO BE SAVED AT ALL SURF.003100
C XMTRX  MATRIX FOR STORING (XI,Ur,ZI) [I=0.1,....N RYDO3200
C GMTRX  MATRIX FOR STORING (QXI,QY!,QZI) 1=0,i,....N RYON3300
c RYDO3400
COMMON/AZOB J/THTR ,SNTHTR,CSTHTR RYOO4 0V0
(4 RYDD4200
C THTR THETA AZIMUTH OF UBJECT IN RADIANS RYDD430)
C SNTHTR SIN(THETA) RYDO4400
C CSTHTR COS(THETA) RYD04500
4 RYNOS000
C RAYTR TRACES A RAY FROM THE OBJECT POINT (HEIGHT,THTR) WITH UNIT RAD- RYDOS100
C JUS ENTRANCE PUPIL COORDINATES (XOMAT,YOHAT) TO A POINT (XN,YN, ZN) ON RYD0D5200
C THE FINAL LENS SURFACE. RYDOS300 .
4 RYONS400
COMMON /DATA /DUMMY (27) ,DATA (3483) RY0DO8 000
DIMENSION XVCT(3) ,QVCT(3) ,XMTRX(3,1) ,@MTRX(3,1) ,SURFC (20,100 , RYDO8S500
1 ISURFC (20,100) * RYODS600
EQUIVALENCE (NSURF ,DATA(12)), (RHOO,DATA(26)) , (S,DATA(31)), RYDO?000
1 (SURFC(1,1) ,TSURFC(1,1) ,DATA(182)) RYNU? 100
INTEGER COLOR,SMISS,DFLAG,TYPC,VIGFLG,TLTFLG RYOO7500
REAL LAMDA,NX,NY,NZ,KAPPA,NU,MU RY0D08000
C INITIALIZE SMISS AND VIGFLG ... RY101000
SM188=0 RY101100
VIGFLG=0 RY101200
¢ RY101300
COMPUTE PO AN QC ... RY101400
(5 RY101500
XzRMHC v uHAT RY101600
YZRHOOSYOHAT RY101700
T=0. RY101800
QX=X +HE JGHTSSNTHTR RY101000
QY= Y+HE JGHT#CSTHTR RY102000
@Z=8-SURFC (4.1) RY*02100
DELTA=SCRT (QX#@X+QY2QY+Q@2#QD) RY102200 4
QXzQ@X/DCLTA RY102300
QYzQ@Y/DELTA RY102400
@2=QZ/0ELTA RY102500
(4 RY103000
C DO LOOP TO TRACE FROM -1 TO | WHERE [I=1,2.,...,NSURF RY103100
¢ RY:{03200
CO 830 I=1,NSURF RY103300

4 RY103400
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Program Listing

Link O
RAY TRACE ROUTINE 10731 87 PACC 2
RAYIRZ - €EFN SOURCE STATEMENT - [FN(S) -
C I7 OFLAG . NE.O SAVE P(1-1) AND @(I-1) ... RY103500
4 RY103600
IF (DFLAG.€Q.0)50 TO @0 RY103700
XMTRX(1,1) =X RY103000
XMTRX(2,1)=Y RY103900
XMTRX(3,1)=2 ! RY 104000
GMTRX (1, 1) =@X RY104 100
QMTRX (2,1) QY RY104200
QMTRX (3,1)=@2 RY104300
60 I 'Q@2.€@9.0.)60 TO 190 RY104400
4 RY105000
C GET PARAMETERS FOR ITH SURFACE ... RY10%100
c RY105200
TYPEzISURFC(1.]) RY103300
R=SURFC(11,Y) RY10%400
B=SURFC(12.1) RY105500
SI=SURFC (e, ) RY105600
IF (TYPE .EQ.4) GO TO 280 RY105700
(< RY108000
C SURFACE IS STANDARD CONIC OR ASPMERIC ... RY108100
C GET POINT ON VERTEX PLANE ... RY108200
c RY108300
LAMDA= (81-2. 7@2 RY108400
S0 XzX+LAMDASQX KY108500
Y=Y+LAMDA®QY RY108800
T=0. RY108700
IF(R.NE.N,)GO TO 130 RY108800
Cc RY107000
C SURFACE IS A PLANE ... RY107100
4 "RY107200
IF(TYPE.GT.4)GO TO 430 RY107300
NX=z=0, RY107400
NY=0, RY107500
NZ=1. RY107600
GO 1O 5350 RY107700
130 GO TO (140,150,160,140,140,1%0,1680) ,TYPE RY107800
C RY 109000
C SURFACE OF REVOLUTION ... RY109100
c RY109200
140 ALFA=B2QZ¢QZ-1. RY109300
BETA=X2QX+Y$QY-R*Q2Z FY109400
GCAMAZXeXevYRY RY109500
¢O 1O 170 RY109800
€ RY201000
C HORJZONTAL CYLINDER ... RY201300
4 RY201200
150 ALFAz (B-1.)%QZ%QZ-Q@Y*QY RYZ21309
BETA=zY®QY-RtQZ RY*01400
GCAMAzYSY : RYZ2721500
GO 1O 170 RY2 11600
¢ RY202000
C VERTICAL CYLINDER ... RY202100
c RY2G2200
160 ALF Az (8-1,)3Q@Z¢QZ-QX#QX RY202300
BETAzX3QX-RsQ2Z RY202400

GCAMAzX8X RY202500
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Program Listing

Link O
RAY TRACT ROUTINE 1073187 PAGE )
RAYTRZ - EFN  SOURCE STATEMENT - [IFN(S) -

170 OELTA=SETASBE TACALF AGS ANA RY2088 00
I? (DOCLTA) 190,.200.210 RY2OR? 00
< RY203000
C RAY MIISED SUFACT T ... RY203100
(4 RY203200
190 aNissal RY203300
aTue 1§ RY2034 00
200 LADA=-SCANA/BETA RY203500
0 1O PPO RY203800
210 LAMDA=-GAMA/ (BETA+SICN(SQRT (DELTA) ,BETA)) RY2037 00D
4 RY204 000
C COWPUTE PT ... RY204 100

( RY204200 49
220 XzXeoL AMD AGQN RY204300
Y= VoL AMD ASQY RY204400
T=LAMD A% QT RY204500
€ RY204800
C COMPUTE NI IF NDT ASPMERIC ... RY208000
< RY203100
GO TO (¥40,2%0,.260,240,430,430,430) ,TYPE RY205200
MO0  NMzX RY208300
NY=zY RY205400
6O TO 270 RY205500
230 NXz0, RY205800
NY=Y RY205700
GO TO P70 RY203800
20 NX =z X RY205900
NY=0. RY208000
20 NZT=(1.-8)e2-R RY208 £ 00
6O " 5350 RY208200
€ RY207000
C SURFACT ,3 NON-STANDARD CONIC ... RY207100
c ’ RY207200
220 XT=SURFC (13,1) RY20/300
YT=SURF. (14. 1) RY207400
U=SURFC(13,]) RY207500
. V=SURFC(126,1]) RY2076 00
4 RY208000
C COMPUTE X0 PRIME ... RY208100
(4 RY208200
XzX-XT RY208300
Yzv-v7v ‘ RY2084 00
=2-81 ) RY208500
IF (ABS (U) +ABS (V) .NE.D.)GO TO 310 RY206800
(4 RY209000
C SURFACE IS TRANSLATED OWNLY ... RY209500
(< RY209200
TLTFLG=1 RY209300
LAMODA=-2/@2 RY209400
GO 10 90 RY209500
c RY301000
C SURFACE IS ALSO TILTED ... RYS01100
c RY301200
310 TLIFLG=2 RY301300
W=SQRT (1. - (UsUeVaV)) RYS0D1400

4 RY302000



RAY TRACE WOVUTIW

RAYTRZ - Ow SOURCE STATEMENT
C CONFUTE X3 PRINE ...
4
IO z=UsXeVe Yetiel
QIFP=Us@ReVeQY QT
LAMD A= - IPP /Q PP
RaNeL AND As@X
r=veLAMDASQY
T=T+LADASQT
FI(R.MEC.0.)60 7 380
C
C TILIED LA ...
C
NR=y
or=v
Nr=hd
DVzUsXevVar Al
& o 5s0
C
C TILTED COMNIC ...
(4

B0 AFASEQIPP-1.
BETA=13QX+ YOQY 20Q2-R0Q PP
CAMA=XSXsveveDOT
DEL TA=8E TASSE TA*ALF ASSAMA
IF (DELTA) 190,380,390

380 LAMNDA=-GAMA/BETA

6O TO 400

30 LAMDA= -GAMA/ (BETA+STIC (SQRT (DELTA) ,BETA))

(4

C COMPUTE XJ PRIME ...

(4

400 X=X oL AMD As QX
Y+ LAMDASQY
T=THLAMD ASQT

4

C COMPUTE NI ...

4
PP=UsXevVe Yol
RAFP A= -R-Be IFP
NXzX+KAPP ASY
NYsY+KAPP ASY
NT=Z+RAPP ASM
6O 70 S%0

4

C SURF ACE I8 ASPHERIC ...

¢ .

430 AZ=SURFC (13,1)
AS=SURFC(14.,1])
Ae=SURFC (15,1])
AS=SURFC (168,1])
B82:=2.9A2
83=3.8A3
Be=4.%As
B83=5.¢AS
Te1=z1.-8
T2z ReR

wus)
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Program Listing
Link O

10731 A7

RYSOR100
RY30P200 14 ]
RYSOR300
RY30R4 00
RY302$00
RY302¢ 00
RY302700
RY3OPSOD
RY30P900
RY303000
RY303100
RY3(3200
RY303300
RY3034 00
RY3038r "
RY3O3800
RY303700
RY304GOO
RY304 100
RY304200
RY304300
RY304400
RY304500
RY304600
RY304700
RY304 800
RY304900
RY305000
RY308000
RY30% 100
RY308200 8!
RY308300
RY3084 00
RY308500
RY307000
RY307100
RY307200
RY307300
RY307400
RY307500
RY307600
RY3ICOT700
RY307 800
RY308000
RY308100
RY308200
RY308300
RY306400
RY308500
RY308800
RY308700
RY308800
RY308900
RY309000
RY309100
RY309200

PAGC
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Link O
@AY TRACE ROWT MK 10/%1 %7 PaAGE 9
RAYTRZ - O/n SOURCE STATEMENT - [7N(S) -
IWrie 3 RY309300
TiWL D=0, RYS094 00

4 RY401000

T THE FOLLOWING |8 AN JTERATION LOOP WMICH CONVERGES TO THME REQUIRED RY401100

¢ MO0V, RY401200

4 kv401300

Uy GO TO (4401,4401,4401,4401,.4%50,400,470) ,7TYPC RY401400

401 CALL GOOF RY401%00

c

C SURFACE OF REVOLUTION, .. RY401600

< |

430 PHIzXeXevey RY401700
6O TO 490 RY401800

4

C HORIZONTAL CYLINDER... RY401900

C

o PHIzYeY RY402000
O 7O 400 RY402100

L4

C VERTICAL CYULINDER... RY4 02200

[

470 PHlIzXeX RY4U2300

C

OMPUTE ZXP, ., RY402400

[

400 Pz (((ASSPHIoAL) sPHI*AS) SPHI+AR) oPHIPH] RY402500
IF (R.€EQ.0.) GO TO 331 RY4026 00
CELTAI=T@QR-T@16PN] RY402700
IF {DELTA1.LT.0.) GO TO 190 RY4 02800
DELTA1=SICN(SQRT (DELTAL) .M RY402900 1CS
P TP +PHI/Z (RDELTAY) RY403000

C

COMPUTE THETAK. .. RY403100

c

531 LAMDA=Z# -7 RY403200
IF (LAMCA .EQ.0.) €O TO 340 RY403300
LAMDA=LAMDAZQZ RY403400

[+

COMPUTE P (Ket)... RY403500

L4
¥aXe_ AMDASQY . RY403600
YzYeLAMDASQY RY403700
22" fY403800
LAMDA=ABS (LAMDA) RY403900
IF (LAMDA.GT.1 .E-7) 6O TO $39 RY4 04000
JCNT= JCNT-1 RY4 100
IF (JCNT . 6T.0) &O TO 440 RY404200
6O 10 340 RY404300

c

C MAKE SURE THETA 18 DECREASING, .. RY404400

c

[ M ] IF(THOLD.EQ@.0.) GO TO 8311 RY404500
IF (LAMDA.GE.THOLD) 6O TO 190 RY404600

$311 THOLD=LAMOA RY.04700

6O TO 440 RY404 000
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Program Listing

Link 0
RAY TRACE mOUTINE 10731 A7 Past o
RAYTRZ - €PN SOURCE STATEMENT - IPM(D) -
COMPUTE NORMAL VECTOR... RY4 04 900
c
%40 CPMIZ(((BIePHT*BA) PN +03) oPNH] +B2) oPN] RY408000
I (R.CQ.0.) 3O TO 543 RY409100
CPHI=CPMHI (1. 7(R.GDELTAL) RY408S200
843 GO TO (4401.4401.4401,4401,9%944,949.,540), TYPC AY403300
44 PHIXzR. oX RY408400
PHIYsR. OV RY409800
6O TO %47 RY4 08600
9 PHIN=0, RY4OST00
PHlvsR. 0V RY408 900
6O TO 847 RY408900
(7] ) PHINzE oX RY40B000
PHIY=0. RY408100
[ 73/ NXz -GCPHIePHIX RY4 08200
NY=-GCPHIWPNLY RY408300
NZ®g, RY4 08400
€ RY4OrS00
C CHECK FOR VIGNETIING ... RY4OPSQD
€ RY4OT7 00
380 IF(VIGFLG . NE.D0)GO TO 710 RY4 07900
A1IsSURFC(2,1) RY40O7900
ARI=SURFC(3,]I) RY4 08000
IF (ABS (A11) +ABS (A2]) .€Q.0.)GO TO 710 RY408100
IF (A2].NE.0.)GO TO 650 RY408200
c RY400%00
CIRCULAR APERTURE ... RY4 09000
(4 " RY409100
RHO=X$XeveY RY4 09200
IF(TYPE.EQ.4 .AND. TLTFLG.EQ.2) RHOZRHO¢ 24 2- PP PP RY409300
IF(A1].LT.0.)60 TO 640 RY409400
IF RHO.GT.A1I%AL])VIGFLG] RY409300
GO 10 710 g RYS01000
640 I (RHO.LT.A118ALIT) VIGFLG=] RY$01100
¢O 1O 710 RYS01200
4 RYS02000
C RECTANGULAR APERTURT ... RYSO21MO
4 RYSOZ20U0
es0 RHOX=ABS (X) RYS02300
RMHOY=ABS (Y) RYSO2400
IF(TYPE.NE.4 .OR. (TYPE.EQ.4 .AND. TLTTLG.NE.2))GO TO 680 RYS023500
Glz(1,-W) /7 (UsUeVaY) RYS02600
A123-G1eUsV RYS02700
RHOXzABS ((1,-C1aUsV) eXeA128Y-UsD) RYSOPOUO
RHOYZABS (A128X 4 (1. -G18VeV)8Y-Va]) RYS02900
ean IF(A11.LT7.0.)60 TO 700 RYSC3000
IF (RHOX.GT. A1l .OR. RHOY.GT.A21) VIGFLGs] RYS03100
GO 10 710 RYSO3200
700 IF (RHOX.LT.A3S(A1I) .AND. RHOY.LT.A21)YI6FLG=] RYS03300
710 IF(TYPE.NC .4)6GO TO 730 RYS03400
NasXeXT RYS03500
Yzyevy RYSO3600
50 DELTA=SQRT (NXSNXeNYSNYSNTENT) RYSO3?00 1244
NX=NX/DELTA RYS03000
NYsNY/DELTA RYS03900

NZ=NZ/DELTA RYS04N00



RAY TRACE ROUTINE

RAYTRZ - €'N SOURCE STATEMENT
4
<
C REFRACTION .,
4
c
740 NUSSURF C (COLOR+4 . 1) /BURFC (COLOR*4 . [*1)
LAMOATNNSQX eNYOQ roNTOQY
I7 (NVU.6T7.0,)60 TO 790
4
C REFLECTION . ..
4
LAMODA 3 -2. & LAMDA
QXz NeL A 7)AONX
QYz@YeLAPDASNY
QT=Qu*LAMDASNY
¢ TO 890
780 DEL TA=z (NUANU) - ( (NUSNU) -1 .) 7 (LAMDASL AMDA)
IF (DELTA) 800,810, 820
4
C INTERNAL REFLECTION ...
(4
[ 1) SMI8S8=]
RETURN 2
810 MUz -NUsL AMD A
GO TO @30
«®0 MUz (-NU+SQRT (DEL TA)) ol AMDA
a0 QX =2NUS @X ¢ MUSNX
QYzNUSQY *MUSNY
QZ3NUsQZ*MUSN?
a0 CONT INUE
XVCT(3) =X
XvCi(P) =y
XVCT(3)=2
QVCT (1) =@X
aveT (2) s @Y
avCT(3) =072
IF (OFLAG .€Q.0)6O0 TO 090
0O @80 J=1,d
XMTRX (J .NSURF +1) sXVCT(J)
880 QMTRX “ J ,NSURF +1) =QVCT ())
o0 IF(VIGFLG.CQ.0) RETURN

SMISS=VIGFLG
RETURN 3
ENO

1L TE )]
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L.ink O

10731 87

RY801000
RYS01100
RYS01200
RY$01300
RY801400
RY801500
RvS018600
RYS01700
RYSOP000
RYSOR100
RYS 02200
RYSORISO
RYSOR4 (0
RYS02300
RYSO2E00
RYSOR700
RYS0Z #0O
RYSOP90OD
RYS03000
RY$03100
RYSO3200
RYS03300
RYS03400
RY$03600
RYSO3700
RYS03000
RYS05100
RY$25200
RYS0S5300
RYS03400
RYS05300
RY$035600
RYS0S700
RYS03800
RY$03900
RYS08000
RYS08 100
RYS08200
RYS08300
RYS084 00
R Y8 07000
RYSO7 100
RYS08000
RY$ 09000

PaAGr



SYMBOL

™R

DAUSM ¥

ISURF C

CELTAL
PHIY

N
a0
280

RAY TRACE WOUTINE

RAYTR

SQRT
S$YSLOC

AYTRR

COMMON BLOCK

LOCAT 1O Tyeg

LOCAT rON T

oserve
osers
08?00
os?03
os708
o871
os714
o877
osrvee
osres
08730
os733
oa738
osve
O\744
0sver
osrse
0s7ss
os760

IFN
194 A
S9A

.'.....-..."..'..'ni

SECTION 14

SECTJON [
SECTION 11

LOCATION
107488
orese

ATOR)

DATA

Link O
10731 47
STORAGE wAP
SUBROUTINE RAYTR
COMMON VARIABLES
ORIGIN 00001 LENG TH
S YMBOL LOCATJON TeL SYMBOL
SNTNTR 00001 [ ] CSTHTR
ORIGIN 00004 LENG TH
DATA 00033 [ ] NSURF
[} 00071 [} SIRFC
UND IMENS JONED PROGRAM VARTABLES
S YMBOL LOCATION TYPL SYMBOL
VIGFLG 0sery ] TLTIFLG
NX 0sare [} NY
KAPP A 08701 [ ] N
X 08704 [ ] Y
ax nsror R ey
DELTA ner12 [} !
B 8719 R st
8ETA 08720 (] GAMA
yr osres R v
w os72e R »rr
A2 nerss R AY
AS 08734 R 82
7] 0srs? R .1}
Te2 874" R JONT
PHI 08749 R >
GPHI 08750 R PHIX
ALl 08783 R A21
RHOX osrse R RHOY
A12 08761 R
€'«TRY POINTS
SUBROUTINES CAL.ED
GOOF SECTION [ FLEN,
EFN  IFN  CORRE SPONDENCE
EFN IFN LOCATION EFN
60 174 orgg? 190
90 Z2oA 07143 130

TR-67-700-10-2
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00003

LOCATION
0ooo?

0seee
00046
00320

LOCATION
0oser4
oser?r
o870
[e 3401}
8710
|71y
us7 18
(¢ 14 3]
08724
osrey
08712
s738
8740
087493
08746
s
08754
uers?

Pact o

TP

~n

I‘!?.ﬂ".'lo-.~"‘.~§

SECTION 10

IFN
“4A
364

LOCATION
orsze
oryve



430
130
200
40
2r0
380
“o
460
331
5311
545
710
880
740
810
con

RAY TRACE ROUTINE
RAYTRZ

84A
39A
48A
32A
37A
784
90A
U3 A
108A
124A
133A
173A
154 A
178A
189A
210A

arren
cr23?
ar333
orao?
ar423
07862
10015
10044
10130
10208
10264
10556
10523
10821
10713
11020

350
160
210
236
310
390
4401
470
540
543
546
650
700
780
820
80

STORAGE  MAR

137A
41A
468A
544
694
S0A
91A
A
128A
130A
1354
160A
170A
185A
1914
2035A

THE FIRST LOCATION NOT USED BY THIS PROGRAM IS 11157.

1a3o7
or2ee
07341
or414
or4r4
ar670
10031
10050
10211
10241
10271
10408
10343
10665
10720
1014

TR-67-700-10-2

Page III-0-3C

Program Listing

Link 0

10/31/87

540
170
220
280
380
400

450 -

480
539
544
547
640
730
800
a30

37A
42A
30A
L 7]
76A
82A
93A
98A
118A
131A
1364
156A
176A
1874
193A

PACE 9

orzos
or3t4
or3eo
gr420
ore1t
arror
10034
10033
10178
10255
10273
10376
10570
1avo0e
10730



Section 1

LINK 1
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Link 1



‘f\«‘\

&
$TIVLF

$316F " C OFUNC2
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Link 1
Page Revised 10/1/68
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OCYAL CARD FUNCH ROUTINE 09/739/68
OFUNC 2 - EFN SOURCE STATEMENTY - 1FN(S) =

SUSROUTINE OFUNCH OPGLI5LG

COMMIN 7/ CATA 7 BUMMY(11), TITLE(12) . CATE(Y), FUNCID, BATA(3286)07 001600

CIMENSTION ICATA(3286) : QOFG01650
EQUIVALENCE ( BATALZ)y TCATACY) ) . OFGnITIOG
INTEGER CATE OFGu1750

START OF OFUNCH SUBROUTINE OFGn200,

THIS SUBROUTINE FUNCHES OUT THE FENTIRE PROGRAM CATA AREA OFGO2100

( THE CATA ARRAY ) ON CARCYS IN OCTAL FORMAT OPGn220n

FUNCH QUT YITLE AND CATE INFORMATION OFOGINNG

FUNCH 32un0, ¢ TITLECIY, 1 = 1, 312 )¢ FUNCID OFOn3200
FORMATU 1246, AS ) OFGN346n
FUNCH 32016, ( BATE(D), 1 = ¢, 3 ), FPUNCID ' OFGG3600
FORMATC 3aH FORTRAN IV LENS CESIGN FROGRAM RUN OF, 12, 1H-, 12, QF an38ns
T tH-» 12, 27Xy A5 ) ’ ) OFOn2nnn
FUNCH QUT CATA IHFORMATION AND CARD SEQUENCE NUMBER QP GO5000

CO o001 = 3, 561 . OFGn5200
ITEMPF = 6 % (1 - § ) ¢ ¢ OF Q05400
JTEMF = 1TEMP ¢ § ‘ OF 0In5600
KTEMPF = 1 - § . OFanSann
IF ¢ RTEMF EQ. 580 ) GO TO 755 OF On5900
SO saiy K = ITEMPE, JTEMF CROnEOOn
IF ¢ IBATA(KY NE. G ) GO TO 750 . OFOn6 100
CONT INUE ) OFOOe200
GO 1O a0 . COFOne3nn
FUNCH 32020, ( CATAC(D, J = 1TEMP, JTEMF ), FUNCID, KTEMP OFGOGANH
FORMAT( 6012, A5, 13 ) OFOn7TOan
CONT INUE OFGOT200
ENC OF OFUNCH SUBROUTINE OFGronnn

RE TURN OFOno4nn

33

ENC CFOn98GH

:lGE



GCTAL CARD FPUNCH RIVUTINE
OFUNC2

COMMON BLOCK

SYMEOL LOCATION TYPE
puMHY [Jala}a}n) R
PUNC 1D 00632 K
SYMEOL LOCAYION TYFE
1 66672 | S
KIEMF 06675 1

OFUNCH SECTION S

JFFUN, SECT ION 6

SYSLOC SECTION -]

. EFN 1IFN T LOCATION

WHOO FORMATY G712
56 33A

07026

THE FIRST LOCATION NDT USED BY THIS FRUOGRAM 1S

CATA

STORAGE MAP

SUBROVUTINE OQPUNCH
COMMON VARIABLE §
ORI1GIN G000
SYMBOL LOCATION TYFE
TiE 00013 R
CATA 60033 R
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UNS IMENS TONED FROGR AM VARTABLES .

SYMBOL LOCATION TYFE
1TEMF 06673 1
X 06676 1
ENTRY FOINTS
SUDRCOUTINES CALLED
FFIL. SECTION 7
EFN Al CORRE SFONDENCE
EFN IFN LOCATION
32610 FORMAT 6714
550 30A 07623
orore.

09719768 FAGE 2
LENGTH G5671
SYMEOL LOCATION 1YFE
BAlE oa027 1
10ATA an03) 1
SYMBOL LOCATION TYFE
JTEMF 66674 1
JFLINV, SECTION ¢
EFN 1FN LOCATIC
1000 384 o647
32020 FORMAT 06732
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INF WNGIGEGT 1824903 -0, 77367 AN 1C 1ISJ08 LIGHKF  769¢ A 69/39/68 FAGE
W ' .

$T1TLE INFUT ROVUTINE (CASE DECH CARD FAOCESSOR)
$1CFTC REABSZ  Moa, XRY LINK §  (READS) KBODIONG

oy
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INFUT ROUTINE (CASE CECK CARD PROCESSIR) 097197680 FAGE
READS? - EFN SOURCE STATEMENT «  IFN(S) =
BUSROVUTINEG REACS . RDOO1IGH
4ns CESCRIFTION ¢34 : REOGIONY

REACS REACS AND FROCESSES ALL OF THE INFUT CARCS WHICH CoOMERISERDOOIGG2
THE CURRENT CASE DECK, EVERY CASE CECK BEGINS WITH QoMY ROL RECGO1GG)

NAMELIST CATA (LINFUTY AND ENDS WITH AND EHD OF CASE CARD, RCODIGne

THE CASE CECK 1S (IN GENERAL) COMFOSEC OF 36 SETS OF CARDCS AS  ROOOIGHS
'OLLONS RN NN Rc551‘:\g6
RDCOLGOT

1, CONTROL INFUT (MANDATORY) ONE OR MIKE CARDS Roooi1a08
‘ REOO1G09
$INFUT  CLEARIFLAG NCNTRL,CONTRL,FUNCIC ¢ RBUGINIO
ROOGIN1Y

2. TITLE AND CATE (ONLY IF CLEAR=3) TWD CARDS RCGOIGI2
RCON1GLY

TITLE (1246) RCOD1G14
MONTH,CAY ) YEAR (31%) REOGIOYS
RCOO1016

3. OCTAL CARDCS (ONLY IF CONTRL(1)=1) TWD OR MORE CARDS RCGOI017
. : RCOO1018
OCTAL CARDS (SEQUENCED) (6D12.5%X1Y) ROOGIO1S

o RCOGI020

2, GEOMETRY DATA (ONLY IF IFLAG(3)=1) ONE OR MORE CARDS RCOO1G2}
Rooo1u22

SGEOM  LMIDE (NRAYS BELY NSLCS,LATTC, . RCODIG2D
NCLRS NIFLN, IMICE s CIMEL yNSFLN, RDOO1024

CLALN ,OMG A2y OMGALWCELE EFRAC, RDOO102%
PSCALODIST M), CELH,NOB JIH, RCOO1G26
ROTAN,,NSURF ,SURFC * . ROGo1n27

ROOO1028

8. CESION CATA (ONLY IF IFLAG(2)=3 OR 2) ONE OR MORE CARLS RDOOIG29
RCOGIGIG

SCESIGN  HOSON,NOSGV  NJAIL,FIVUME ,FLNGH, ROGOG1G3
MILGH, ZETAHEXPF JDEXFF WEXFF, RCOG1G32

WOB JHWCLRS WXB IR \WYD IR \WCLFH, . ' RCOL1IG3D

EIMHT JWIMHT (MG AF , SFFEADUMIN, . FoOn1634

SYSMX o ITERNT JNCONE ,BESGN, ATRGG R, GAUSS & REGOIN3S

. RECOGIN36

DESIGN SYMEOL CARDS (ONLY IF IFLAG(2)=1) (6(A1,2A8)) REOO1G37
REOOIG3R

6. BOUNDARY CUND, DATA (ONLY IF IFLAG(6) =1 OR 2) ONE OR MIRE CARDS REOGIN3O
RCOOLGAG

$ENDRY BOUNCS & RCOO104

o REGGO1I042

BOUNC ARY CONC, SYMBOL CARDS (ONLY IF IFLAG(G) =1) (6(1%X,246))REOG104Y

T : RCNOn1GAS

7. SUSSTITUTLEON SET CATA (OHLY IF JFLAG(3)=1 OR 2) ONE OR MORE CDS.ROON1645
RDOGIG4E

$SUBSTN NSUBT,NSUSF,SUBST & "ROOOI64T

. REnninag

SUSSTITUTION SYMEIL CARDS (ONLY IF IFLAG(3Y =) (c(1X,2A8)) ERCOOIN4O
RCGOINSD

6. SENSTITIVITY SATA (3NLY IF JFLAG(E) =3 DR 2) OHE &R MIRE CARDS REOOIGSS
REOGIGS52

$SENST NFERTC ,REFICSFERTE & chﬁlﬁss
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PNEUT ROVUTINE (CAYE BECK CARC PRUCESSOR)
READS? - EFN SUUFRCE STATEMTHT = IFNL(S) -~
SCHSITIVITY SYMBOL CARDS (ONLY IF TFLAG(2)=Y) (5L1X,2 A%)
9. FROFILE FLOY CATA (ONLY IF TFLAGIS)=z1) ONE OR MIRE CARDS
S$CRFLOY YMAXX CZMIN,NFTL 8

16, END OF CASE CARD (MANDATORY) QNT CARD

END OF CASE  (8GAY)

)

COMMON 7 BATA 7/ NCNTRL, CONTRL(16), TITLE(12), CATE(3), FUNCIC,

1 CATA(3406)

CIMENSION WO JIH(T), WCLRH(7) s WIMHT(T), EIMHT(T) y CIMFLL(7)

4 WCLRS(G), NDSGN(4), NDSGVILY), LATTC(3,20) ¢ BOUNSS(3,100),

2 SURFC (20,1000, DESGNUIG,50) SUBST (5000, TLATTC(3,26),

3 ISURFCL(20,100) 1BESGNI10,80) » ISUEBST(SGL) , 1ENDS (3, 100)
EQUIVALENCE (CATA(1), LMOCE ),y ( CATA(R), NRAYS )y ( BATA(D),
NSLCS ), ¢ DATAC4), NCLRS ), ( CATA(S), NJIAIL ), { CATA(G)

NSUBT 3, ( CATA(T), NSUBF ), ( DATA(E), NIFLN ), ( DATA(®) ,

IMOBE )y ¢ CATAL3G) ¢y NSFLN ), { CATA(13) )y NIEJIH ), ( CATA(12)
NSURF )+ ( CATA(I3), AFLAG )4 ( DATAC14), BELY )y ( CATAC1S),
FNUMB 7, ( BATA(16), FLNGH ), ¢ BATAC17), WFLGH ), ( CATA(1 @),
ZETA Ys ( BATA(19), HEXFFE )y ( DATA(20), BEXFF )y ( DATA(21)
WEXPF ), ( CATA(22), CLFLN ), ( CATA(23), GMGAZ )4 ( DATA(24)
OMGAL ) ( DATA(25), CELE ), ¢ CATAL26) EFRAC )4 ( DATAL27)
FSCAL 1 ( DATA(28), OMGAF )y ( DATAC29), SFFEA )\ ( DATAL3M)
DUMIN ), ¢ CATA(31), OD1ST ), ( CATA(32)y WD )y ( CATA(YY)
BELM )s { CATA(34), SYSMX ), ( CATA(I5), WXCIR ), ( CATA(36)

NOSGV () 3, € DATA(S3), WIBJHIE)Y )y (DATALEN) » WCLRHIY) 1),
¢ DATA(ET7)» WIMHT (1) )y (CATA(74), EIMRY (LY ), ( CATA(RY),
CIMELEL) )y ( CATALRE) » WCLRS(Y) )y

1suiECcly; 1) ), ¢ CATA(2182) s BESGN(1,1), ICESGNIL, 1) ),

CH TONMTMONT>POOTOEEUYN -

1eNDS(1,1) )y C CATA(32483),» NCOND )
EQUIVALENCE ¢ DATA(3484), ATRGGR )y © CATA(3485), G AUSS )
INTEGER CONTRL, AFLAG, DAYE, ATRG'O
REAL LATTC

THIS BLOZK OF COMMOIN CONTAINS THE SYMBOILS USED 1IN CESIGCN

AND SUBSTITUTION = UTILIZED FOR FRINT Ut
COMMON /7 SYMELS 7/ SDESN{12,50), SUCSYM(2.25%W) . EoYSYUL, . 100)
INTEGER SCESN, SUBSY4, BUYSYM

COMMIZF RNT /L TRE W F AGE
INTEGER FAGE

THIS BLOCK OF COMMON COHTAING FERTURSATION VALUES
COMMIN / FERTE /7 FERTE(3n.4), NFRRTE, REFOCS
EOUIVALENCE ¢ FERTB(L,1), IPEFTICLL, ) )
CIMENSION IFERTS(3N.&)
INTEGER REFOCS

CoMMIN 2 FLOTC /7 YMsXX, C2ZMIN, NF1S

C DATA(98), LATTC(1,4), TLATTC(1,1) ),  CATAL1E2), SURFC(141),

{ DATA(2652) s+ SURST(1), ISUSST(1) ), ( CATA(3182), EoUNSS(1,1),

TK-67-700-10-2
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09/19/5¢% Faot

LGS Y
ESOG1655
REGO1056
ROOGIGST
RCOOIGSA
ROUG1G59
RCOuI060
ROGGI06Y
ROGHIN62
REOG106)

(R { s T L Tals!
eIonIInn
gYac2n00
oTnG2InG
gIGg2200
cian23an
CTIG1IGO0
CT1G3160
eTini2nn
CTi01300 .
CT161400
01161500
DTIn1600
BT1G1700
BT161800
CT101905
bY102000
CTi62400

WYBIR )y ( DATAC3?), ROTAN ), € DATALZ8), NOSGN(1) ), ( BATA(42) 407302200

01102300
CT102400
CT102500
BTin2600
DT1027GG
CTi02e00
DYiG2900
CTi03000
BY201000
CT2n2000

SYOGI000
SYOn2nn0
SYrn3nnG

- $Y06'000

FIO02505
FTI002700

FEOOIGO0
FBOO2GO%
FBOGIGNG
FEOOLOO0
FEOLS GG

FCon1nas , i
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INFUT ROUTING (CASE CECX CARD BFRUCESSYT) 09’19/7¢4
READS2 = EFN SOURCE STATEMENT -  IFNUS) -

CIMENSION TFLAGLE) ¢ 1STUNLE) RCony20n .

INTEGER  SYMBLYU2,13), SYNZL2(2,25), SYMTLY(2,2%, SY42Ls(2,7), REOn2000

1 SYMDLS (2,3, CLERAN, BUFFER(12), BLAN® . Ronn2160

CATA NSYMBY / 33 /7, NSYMER2 / 2% /, NSYMDY / 2 /, NSYMTe /7 7 /7, ROnr2ene

1 NSYMES 7 3 / RDGN26%5

BATA  SYMDLY /7 6MLMOTE , 1, BHNRAYS , 2, &r.%LCS , 3, 6HUCLRS , 4 ,RCanynon

1 GHNIALIL , 8, GHNSUDTY , 6, 6MNSUTF , 7, €4NIFLN , &, SHIMLS v 99 RConoyyne

2 6HNSFELN |, 40, GMNDEIH 4 11, GHNSURF , 12 , EMATRGOR, Sapgs /7 RCGG3I200

CATA SYMBLZz /7 GHIELY 4 34, GHFNUMD , 15, €HTLNGH , 16, SHWFLGH ,REO03Sae

1 17, 6H2ETA 4 18, GHHEXFF , 19, BMIEXFF | 20, BMWEXFF , 21, ROGOISON

2 6MDLFLN 4 22, G6MOMGAZ 4 23, 6HOMOGAY , 24, GHDELD 4 25, BMEFRAD ,RBOGITO0

3 26, GHFSCAL 4 27, GHIMGAF , 28, 6HSFFEA 29, GHOUMIN , 34, RCOGIQNT

& 6nOBIST , 31, 6HMHD v 32y OHCELH  , 33, GHSYSMY , 34, GHWXDIR 1REOL3OnG

S 3%, 6HWYCIR 4, 36, GHROTAN , 37, 6HGAUSS , dagsy 7/ RoOnan00

DATS  SYMELY 7 GHNDSON(, 38, GHNOSGV(, 42 7 ROOOASOE

CATA  SYMOLA /7 6HWIEJIM(, 53, CMICLRH(, 60, 6HIMHT(, €7, SHEIMHY (,RDOLSOnn

1 7¢, GMCIMEL(, 81, GMWCLRS(, 88, 6HSUESST(, 2682 / RCOO5100

CATA SYMBLS /7 6HLATTC(, 94, 6HSURFC(, 182, GHMCESON(, 2182 / RDOOS5GO

NAMELIST 7 INFUT 7 IFLAG, NCHMIRL, CONTRL, CLEAR, FuNCIQ RCODE500

IFLAGLY) NAM L 1ST CATA PRESENT IF VALUE(S) 1S . ROOOG5 02

NCNRTRL NUMBER oF CONTROLS 1D BE EXECUTED, RDOGES O

CONTRL (113) CONTRILS (OFTIONS) YO BE €XECUTECD, RCOOS5NS6

CLEAR CLEAR CATA REGION 1F NON-2ERD, REOO5500

FUNCID OCTAL CECK 1D, RDOOES10

NAMELIST / GEOM / LMIDE, NRAYS, DELY, NSLCS, LATTC, NCLRS,
1 NIFLN, IMICE, CIMFL, NSFLN, CLFLN, ©MGA2, OMGAL, BELS, EFRAS,
2 PSCAL, OCIST, md, CELH, NIBJIH, SURFC, NSURF, ROTAN

LATTICE MOCE (5,3, OR 2) CETERMINES FATTERN,
NUMEER OF RAYS TO BE GENERATED.,

Y SFACING INCREMENT,

NUMEER ©F SLICES (TRIFLETS) oN INTRANCE FUFIL.
(XT,Y14NT) 3123,210..9NSLCS RAY PATTERN MATRIX.
NUMBER OF COLORS. .

NUMECER OF FPLANCS (OFT1ICS ONLY),

PLANE SETTING MIDE (0 Ok 1y,

Z CISTANCES FOR CURVATURE OF FIELD,

COCATION FOR FIRST FLANE TACULATED,

INCREMENT FOR PLANE SFACING.

AFERTURE SCALER FOR F.L, (.ann01 TYF.) .,
AFERTURE SCALER FOR B.F, (.757 1YF.),

LMOCE
NRAYS
DELY
NSLCS
LATTC
NCLRS
NIFLN
IMOCE
CIMFLLT)
NSFLN
CLFLN
oG A2
M0 AL

ceLe EACK FOCUS INCREMENT,

CFRAC RACIU®R OF ENTRANCE PUFIL,

FHCAL FLOT SCALE FACTOR, .
oo yst CISTANCE FRoM OSJECT YO FIRST SURFACE.

(T3] INITIAL OSJECY HEIOHMT,

OB JECTY MTIOHT JNCREMENT,
NUMBER OF OSIECT FOINTS,

CELnH

NI IH

REOOTOU0
RCOG7160
RCGR720%

REoor2ne
ROGO7264
REoo7206
RCoor208
RCOGT2160
Roonres2
RCoo7214
RCGO7216
RoCO7218
Roooreen
Rpou7e22
ROOG7 224
RECOn?7226
RConr22e
REOGT230
ROGO7232
RCOnO723¢
RCoar236
RCanrele
RCoOnY240

FAGE
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THRUT ROUTINE (CRSE CECR CARD FRICESSOR)

¢ NSURF
¢ ROYaAN

REACS2 = EFN

SOURCE STATEMENY -~ IFN(S) -

NUMEBER OF LENS SURFACES,
AZIMUTH OF LB JECT (CEGREES)Y .,

€ SURFC 20100 SURFACE MATRIX, ., COLUMN CESCRITES JTH SURFACE AS

\ﬁﬂﬂﬂ&ﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬁﬁﬂgg

NN A

':’LLWS RN

SURFC (1. D)
SURFC (24 )
SURFC (3, 1))
SURFC (e ))
SURFC (5, )
SURFCL6 4 )

SURFACE TYFE

AY) AFERTURE FARAYETER

A2%i APERTURE FFARAMETER
CiSTANLCE FROM FREVIOUS SURF ACE
REFRACTIVE INDEX COLOR
REFRACTIVE INSEX COLOR 2

. .
.
SURFC (1L, 1)
SURFC(11, )
SURFC(312.+ )

REFRACTIVE INCEX COLOR €
RADIUS OF CURVATURE
ECCENYRICYTY FARAMCIER

TILYED/TRAMSLATEC .0

MOR, AXTS DISPLACEMENT
VRT, AX1S DISFLACEMENT
X CIRECTION CUSINE
Y CIRECTION COSINE

SURFC (13, XY
SURFC(314, ) LA
SURFC (15, ) v
SURFC (316, ) v

ASFHERIC (FOLYNDMIAL) ...

SURFC (313, N A2 CEFORMAT ION COEFF JCIENY
SURFC (14, J) Ad CEFORMATION COEFF ICIENTY
SURFC (15, ) Al BEFORMATION COEFF 1CIENT

SURF7 (16, ) AS DEFORMAY 1ol COEFF 1CIENT

NAMELIST 7/ BESIGN 7 CESGN, NDSON, N2SGV, NJAIL, FNUMB, FLNGH,
1 WFLGH, ZETA, HOCXFE, CEXFF, WEXFF, WODJH, WCLRH, WIMHT, g1y,

2 OMGAF, SFFEAs DUMIN, WCLRS, WXDIR, WYDIR, NCIND,

SYSMX, ITi5RY

3 + ATRGGR, GAUSS

N3SGHNILY)
HRSGH L 2)
NZSON(EY)
VesSoNte)
LA
NDSGV 2,
NIatL
FrUME
FLNGH
WFLOM
2€7a
MEXFF
CCXFP
WEXEF
WinaH(T)
WCLRNET)
LALITR R & &
C1antty)
QU AT

eoe)

NUMBER OF BESIGN VARIABLES.

MINIMUM PERMISSIBLE DESION VARIABLE NUMBER.,

MAX TMUM FERMISSIELFE CESION VARIABLE NUMBER.
NUMBER ©F CESION ITERATLONS,

NUMBER oF CESION VARIABLES FER TTERATION,
INITIAL STT OF BESIGN VARIABLE NUMBERS.,

JAIL SENTENCE.

REQUIREL F /7 NUMSER,

REQUIFEED FOCAL LENGTH,

WEIGHTY ON FOCAL LENGTH,

MAX JMUM ALLCWABLE TNCREMENT FACTOR,

OB IECT NEIGHT FOR EXIT PURIL,

EX1T FUFIL DISTANCE FROM LASY SURFACE.

WEIGHT Ot EXIT PUFIL DISTAKE.,

SET F (3D JECT HEIOHT BEFENDENT) WEIGHTS ON SPOT. S 128,
SET OF WETGHTS ON LATERAL CHIOMATIC ASERRATION,
SEYT oF WEIOMTS N EXFECTEL * BAXS.

SEYT OF EXFECTEDS Y BARS.

FEATHER AFERTURE SCALER (¢3, TYF,).

“R.67-700-10-2
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REnnree?
RConr24e
FCOo12¢6
RoONT2¢ 8
ROGOT25
RCOOT2%2
ROGOTR54
RCOO7256
RCOOYZSS
RCOOT260
RCOOT262
RCONOT264
RCONT266
RCONT268
Roonz270
RCOGY272
RECOOT27¢
RCOOT7276
RCOn7278
RCOOT28%
RCGO7282
ROOO7284
ROCAT286
ROOnT2608
RBOC7290
REoor292
ROOO7294
REOOT7296
RCOC7298
RCGO7300
REGO7302

RBGORGHO
REnue10G
RCfioazun
RCous20)

RCGLe202
RCoOs204
RDGOGA206
RoGog2ne
RCOGB21G
RCoGaz12
RCone214
RCone216
RCons218
RCoGazen
RGoneze2
RConazes
RooOne226
RConazee
RCona23n
RCong23de
RCONE234
RCOna238
RCoua2de

Face
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INPUT ROUTINE (CASC CECR CARC PROCLSSUK)

READST - EFN SHURCE STATEMENT = IFN(S) -
SFFEA MINIMUM PERMISSIBLE FEATHER THICKNESS,
SUMIN MINIMUM TNCREMENT VALUE,
L CLRS () SEY OF (COLOR CEFENRCENT) WEIGHTS ON SFOY S12€. ‘
WXC 1R X CIRECTYIONAL WEICHT,
WYDIR Y DIRECTIONAL WEIANHT,
NCOND NUMEBER .7f SOUNDARY COUNDITIONS,
8Y3SMX MAX IMUM FERMISSIELE LENS LENGTH,
1TFRNTY SUEBSICTARY CESIGON FRINT TRIGGER,
ATRGOR OFYTION FLAG TO RE-COMFUTE OR NDY RE-COMREUTE O,
GAUSS STANCARD CEVIATION FOR GAUSSIAN WELIGHUTING,

CESGNGLL, 80

CESIGH MATRIX,,. COLUMN J) CEFINES JTH COMFOSITE CESICH
VARTASLE AS FOLLOWS

CESCN{3, ) NUMBER OF FARAMETERS

CESON(2, D) 1J,1J REQUIRED

DESGN 3, N CELYA VI

CESON (4, J) K1) (DATA INDEX PARAMETER 1)
CESGN(S, ) K2J (CATA INDEX FPARAMETER 2)

K3J) (CATA INDEX FPARAMETER 6)
1.1 COMFUTEL

CESON(9, )
-DESON(10,J)

.

08/158/68

RCone2en
LLL Y YI¥ )
REnna2eae
RCona226
ROOue240
RConezsn
RDOnR2%2
RCG0B254
RConazss
kGD2625%
RCOna256
RCaGe258
RCONB260
RCOce262
RCaone264
RCGOR266
RDNGA268
REOGR27 N
ROGOB272
ROOOE274
RDnnA276
RELna2z8
RCOG82680

RDONES0O

RGOS 02
RCO0OB504
RCOOES06

RCONEsnHo

RCOOE6G2
ROOGES 04

ROOGRSCE
RCooes10
ROOGR612
RCONE6 14
RCnOg6 16
RCOGEG1 6

RCOGR7G0

RCGOSTN2
REONBT G4
RCOORTO6
RCOGB7GS
RCun8715
RDGUAT7 12

RCGoARND

REGLae02
RCnGaans

NAMELIST 7/ SUBSTH / SUBST, NSUBT, NSUBPE
Nsupt NUMBER OF SUBSTITUTION SETS,
NSUDF NUMBER OF FPARAMETERS FER SET,
SUBST (500 SUBSTITUTION VECTOR.,
NAMELIST / SENST 7 NFERTE, FERTD, REFOCS
NFERTD NUMEER OF PARAMETERS YO BE FERTURDES,
REFOCS CREFOCUS FLAG (0,1,2, OR 3).
FERTE(30,4) FERTURBATION MATRIX... RM J CEFINESTHE JTH FERTURBATIONRCONASO6
FARAMETER AS FOLLIMS . iveeconse
FERTEC(I 1) FER CENT BY WHICH FARAMETER 1S CHANG.
FERTB(J,2) BATA INDEX
FERTBC(J,3) FIRST 6 CHARACTERS OF SYMEOL
FERTE(J,8) LAST ¢ CHARACTERS 2F SYMEOL
NAMELIST 7 BNCRY 7/ BOUNDS
BOUNIS (3, 100) COUNSARY CONDITION MATRIX.,. COLUMN J DESCRIBES THE JTH
BOUNDARY CUNSITION AS FOLLOMS ... .0 es
BOUNDS (Y, ) BATA INDEX
BOUNDS(2, 1) MINIMUM FERMISSISLE VALUL
POUNSS (3, J) MAX IMUM FPERMISSISLE VALUE
NAMELIST 7 CRFLODT 7 YMAXX, DZMIN, NKFTS
YMAXX MAX IMUM AFERTURE RADIUS
cIMIN MINIMUM ATR SFACE THICKNESS
N:1S NUMBER OF FOINTS FER ARC

ReGnaens
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FAGE




O AN

1250

1450

RIOLG
<

32119
1509

C
1600

32115

1605

2000

P r 49330

32455%

2o05

INFUT ROUTINE (CASE CECX CARD PROCESSUR)

READS? - EFN SOURCE SYATEMENT -  tFH(S) -

CATA ELANK 7 6H /y MINUS /7 gM- /
CIMENSTION EBUFFRR ()
COUIVALENLE ( AFLAG, ITHFRY )

INTEGER SYHED(4,2)
CATA SYKIC(1,1) 7191 WITH SYMEOL CARES /7,
1 SYHED (3 ,2) 7210 W TUT SYMBOL CARDS/
STARY OF SUDRIUTINE FEADS

TH1S SUCROIVUTINE HANCLES ALL OF THE INFUT TO THE FROGRAM

REAC IN FROGRAM CONTROL DATA
READ € &, INFUT ) :
IFC CLEAR JEQ. O ) GO TO 1500

PAGE=0D
2ERD FROGRAM DATA AREA AND TITLE
CO t2a0 1 = 3.34¢C6
BATA(l) = ©.0
2ERO FERTURBATYION DATA
O 3400 J = 4, 30
CO 400 K = §, &
FERIE(I X)) = 6.0
NFERYD = ©
REFOCS = O
2ERD FLOTTING FARAMETERS
YMAXX = O,
CZMIN = O,
NFTS = O -

READ NEW TITLE

READ ( 5,32100 ) ¢ TITLE(D), 1 = 1,12)
FORMAT(12A0)

REAC NEW CATE
REAC € 5,32110 ) ( CATE(D), 1 = §,3 )
FORMATC 3( 3X, 12 ) )
IF L CONTRLCY) KRE. 313 6O TO 2000

READ FROGRAM BATA FROM OCTAL CARDS
READ ( 5,32115) C BUFFRR(M), 3 = 1,6 ) KRTEMF
FORMAT( 6012, %X, 13 )
T1TEMF = GZKTEMF ¢
JYEMF = ITEMF ¢ §
Je o
Co gann 1
d = J e g
CATALY) =
1IF( KTEMF

= 1TEMP, JYEWF

EUFFRR(J)

AT, 586 ) 6O TO 16U

FRINT PROGRAM CONTRDL INFORMATION

CAtL FRICTL

WRITEC 6. 32050 )

FORMATC g, 30X, 28H FROGRAM CONTRIL INFORMATION )
IFC CLEAR RE. & 6O TO 246n5

WRITE € 6, 32055 )

FORMATL MO, 16X, 24H DATA REGTON NOT CLEARED )
vo 19 2010

Wil ¢ 6,

1GH CLEAR = 0,

32660 Y

. 09719768

RCGoa9NG
RECOn9I0N
REOO9enn
RCON94a1n
RCaneszn
RCON09430

RE161600

RC1011G0
RCi1nznon
RC102100
RGinz200
RC1G2300
RD102500
RO102600
RC162700
RD102800
RC1G2900
RD1G3OO0
RO1G3ILGON
RR 163200
RE1G3300
RD163310
RC103326
RD1G3330
RD1033e0

RG1G34005
RC163500
RB16366G0
RC103700
RC103800
RC1039G4
RD16450G

RCI1O50G0

RE105200
RCin5400
RD16G560G0
RB105800
RDIOEOO0
RC1n6290
RC106400
RC1666LG
RC106800

RC1O7000
RD1G7105
RO107206
RB167300
RE1G7500
RBIG7600
RC107700
RC107800
EC1nr900
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26

33

a3

€6
67

7%

72




)

J2nen
2010

32068
205
I2OT
enen
2075

enes

2080
2535

32085
2055

32090
208 %
2091
204%
Jen9e
2550
k093
21%%
294
F- 4]

32200
1%

dz221%

e2 90
32595

22595

~

READS? - EFN STURCE STATEMENT - IFNH(S) -

FORMATL 1HG, 10 CLEAR = 1, 10X, 24H BATA REGION WAS CLEARED ) RCIHAGHG

1IFC IFLAGLY) NE. G ) 6O 1O 2018 RCi0820%
WRITE ¢ 6, 32065 ) ' RE16R3NG
FORMATL tHG, I3 IFLAGILY = O, TX,1TH ND GEOMETRY DATA ) RE108400
o 10 2026 : RC1n8s500
WRITE € &, 32570 ) RCinesnn
FORMATC $HS, I3H TFLAG(Y) = 1, TX, 22H GEOMETRY CATA FOLLOMS) RCIn&550
IFC IFLAGL2) RE. O ) 6D TO 262% RC108700

WRITE ¢ 6, 32075 ) RD103750
FORMATC IMG, 134 TFLAG(2) = O, 7X, 15M N3 CESICN CATA ) RC1088O0
¢O 1O 2630 . RD16GRA5D
ICX=1IFLAG(2) RC1c89UG
WR1TE (6,32085) 10X, (SYHED(1,10X) ,1=21.,4) RC108910
FORMAT(I2HO TFLAG(2) =12,8X1OHCESIGN CATA FOLLIMSAAS) ' RD108920
IFC IFLAGE3) JNE. O) O3 1O 2035 RC 109005
WRITE ¢ 6, 32685 ) RC109050
FORMATC M0, 13H IFLAG(3) = O, 7%, 21H N> SUBSTITUTION DATA ) RC1G9100
O 1O 2040 RC3109150)
1ICXzIFLAG () RB109260
WRITE (6,32090) 18X, (SYHEC(1,10X) ,1=21,4) ROinoz21n
FORMATCI2HD IFLAG(3) =12,8X25HSUBSTITUTION BATA FOLLONSAAG) RC109220
1IFC IFLAGCe) .EQ. G ) 6D Td 2045 R0169350
1ICX=1FLAG (4) ‘ RC16937G
WRITE (6,32091) 10X, (SYHEC(1,10X) ,121,4) RC109380
FORMATCI2HG TFLAG(A) =12,8X24HSENSITIVITY DATA FOLLOWSZAG) RC 109390
o 10O 2050 T RB109420
WRITE ( 6, 32092 ) RE10945C
FORMATCG MG, 131 TFLAGLL) = G, 7X, 25 ND SENSITIVITY DATA ) RC3109470
1IFC IFLAGIS) .EQ, 6 ) 6O 1O 2055 RO109480

WRITE ¢ 6, 32093 ) Rp109482
FORMATC SHO, 313H JFLAGIS) = 1, 7X, 1&H FLOT DATA FOLLIMS ) - RG169484
“O 10 2200 RD1n9486
WRLIC € 6, 32592 ) ‘ . RCin04 88
FORMATC 1HG, 134 TFLAGIS) = G, 7X, 134 N9 FLOT BATA ) RR1084980
IFCIFLAG(6) .RE.OIGD TO 2216 RCin9%00

WRITE (6,32200) . ’ RD149505
FORMATCIHG, 131 JFLAG(G) = 0,7X%,27H ND BOUNDARY CONDITION CATA) RC169510
oo 10 2290 RD1G9515
1CX = IFLAG (6) RD109520

WRITE (6,32215) 10X, (SYHED(1,10X) ,1:1,4) RD169525
FORMAT (12HG TFLAGIG) =12, 8X3IHDOUNDARY CONCITION DATA FOLLOWSAAS) 10109530
WRITE (6.32085)NCNTRL, (CONTRL(1),1=1,NCNTRL) R33$09535
FORMATC 1HG, OH NCNTRL =, 12, 9X, 35H NUMBER OF PROGRAM CONTROIL CORLIGOSSD
IMMANSS /7 gom CONTRL =z, $615 ) ' RC159600
WRITEC 6, 326095 ) FUNCIC RC109550
FORMATC 1HG, SM PUNCIC =, 1X, A6 ) . , RB1597G0
IFCIFLAGLY) JER. 6.) 6D TO 3660 . RR109800

READ GETMETRY DATA : . RO261600

REAC € §,6EDM ) RC2n1200

TEST CTO™TTRY INPUT CATA FOR CORRECT VALUES RC261500

IFC LMICE Y. 6 0K, LMOBE L6T., 2 ) CALL ERFOIR2( 36H THCORRECRD2G1600

17 VALUT FOR LMIOE ¢ LMODE ) RZ201740

IFC L3aAYS LT, 3 OR. NRAYS 07, 200 ) CALL ERTOR2( 36H NUMSERRC20204L0

1 OF RAYS EXCEEDS LIMITS v NRAYS ) . RC2523100

-
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7%

17

&3

o2

o5

116

118

121

124

1314

138

161
144

147

Faoe

7
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IRFUT ROUTINE (CASE CECR CARC FROCESSUR) 09/19/€¢ Fact o
REACS? - EFN SOURCE STAYEMENT = 1FN(S) -~ .

fF( RSLES LY, 3 LOR, NSLCS .6V, 26 ) CALL ERROR2U 3en NWUMDSER RERnzann

4oF T.F. SLICES EXCEECS LIMIT, NSLCS ) RC25250% 150
1F ¢ NCLRS LT, 1 DR, HNCLRS .6Y. 6 ) CALL ERROR2L Y6 NUMCER ORC202600

4F COLORS EXCEECS LIMITS v NCLRS ) RB20527400 153
1IF L IoSE LY, 60 JOR. IMODE 6T, 1) CALL  ERROR2( 38N THNCORRECAD2M03200

11 VALUE FOR 1MOCE s IMOBE ) RS2n3%a0 156
1FC NDBIN LLT, 1 OR, NOBJH 6T, 7 ) CALL  ERROIRZ2( I6H NUMDER ORD213645

4F OSJIECY HEIGHIS 1S TLLEGAL, NOBJH ) RC203760 159
IF ¢ NSURF LT, 3 ORk, NSURF ,6T, 98 ) CALL ERROR2( 36H NUMBER RC204n00

4oF SURFACES EXCEECS LIMITS , MSURF ) R0204 100 162
1F ¢ NIFLN LLE. § )  CALL ERROR2( 36H NUMEER OF IMAGT FPLANES 1S INRD204540
$CORRECT ) NIFLN ) RC204600 165
IF ¢ OMGAY .EQ. G.0 JOR. OMGA2 EQ, 6.0 ) CALL ERROR( 36H SCALERC20500G
1 FACIOR 1S 6.0 ) RE2u5100 168
IF( EFRAD LLE. 6,6 ) CALL ERROR3IC 36H ENTRANCE PUFIL RADIUS 1S 1RC205400
ILLEGAL v EFRAC ) RD205500
14
C CONVERY SURFACE TYFE YO INTEGER , RG268000 174
2500 JYEMP = NSURF ¢ 3 RC206050
3 2525 1 = 4, JVEMF RC2083100 ’
IFC ISURFClY, 1) 6T, 30000 )  ISURFCL3,1) = SURFC(1, 1) RC208200.
252% CONTINUE . RD248300
C . TEST FOR VALIC SURFACE CATA RDIG1ITI0
oo 2650 1 = 3, NSURF RC301100
IFC¢ ISURFCHY, 1) LY. § ORK. ISURFC(1,1) .6T. 7 ) GO YO 2706 RCIN1200
CO 2550 J = 3, NCLRS - RD3IC2000
IF{ SURFC(Jea,1) ,EQ. G.0 ) CO YO 275G RD3G21GO
2551, CONTINUE . RD3G2200
IF( SURFC(3,1) GE. G.0 ) GO TO 2600 RC302400
CALL EREOR2( 36H SECOND AFERTURE VALUE 1S NCGATIVE 4 1) RC362500 2u6
2600 IF( ISURFCUY,1) NE. & OR, ( SURFC(15,1) %% 2 4 SURFC(16, 1) #242)RD3IN2600
1 LE. 1.0) 6O TO 2659 RE3G2700 )
CALL ERROR2( 36M THCORRECY CEFN, OF TILTED AX1S v 1) RE3N2906 215
2050 CONTINUE RO3IOIOO0
D YO 2eun RO303200
2700 CALL  ERROR2( 36H INCORRECT SURFACE TYFE NUMBER GIVEN, 1) RC3INAOOT 221
2755 CALL ERROR2( 36H INDEX OF REFRACTION = 0,06 FOR SURFC, 1) RC304200 223
zann RTEMFE = O . RC304000
( B .
< CONVERY NUMBER OF RAYS 1O INTEGER RCINSGGO
O 2850 1 = 3, HSLCS RC305100
1IFC JLATTC(3, 1) .6Y. taa56 ) JLATTC(3, 1) = LATICL(3, D RD3INS5200
C TESY NUMBER oF RAYS IN EACH SLICE RO3IGS3IOG
IFC ILATTC(3,1) LT, ¢ OR., ILATTCU3, 1) 6T, 205 ) CALL ERRDR2 REC3ILS4NO
1 ( 36MINCORRECT HUMBER OF RAYS IN SLICE » 1) RE3G550L0 237
KTEMFE = KTEMP < ILATTC(3, D) RCINSELN
26850 CONTINUE RO3ILSTON
4 . ‘ . ,
C TEST TOTAL NUMBER OF RAYS SFECIFIED IN LATTC, TOTAL MUSY RD3I666LOG
4 EOUAL OR EXCEEC NRAYS : RC3ING10LN
IFL NRAYS 6T, KTEMF ) CALL  ERROR2( ISHUNRAYS 6T, TOVAL ‘NG, OF RROIGS2G0
$1AYS §N LATT, KTEMF ) - RC3IGSING 24
sann 1P IFLAGE2) EQ. G ) 6O YO 5000 RC3InT OO0
(4 S
¢ RCAS CESIGN TNFUT RDEG1GO0 A

<
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INPUT ROUTINE (CASE CECK CAFC FROCESSOR) 09/19/68 FALE
READS2 - EFN  SIURCE STATEMENT -  IFN(S) -
REAT ( &, CTSIGN ) ROAG1200
< ’ 240
1F¢ 2ETA LEQ, 6,0 ) CALL cRROR( I6H CESION SCALE FACTIR 18 6,5 FRCAGIZIG
1 ) ROeny220 251
tFC BUMIN LEQ, G.0 ) CALL ERRORC 36M CUMIN, MINIMUM BELYA U, 1S RCany23s
16.0 ) RCeGy2an 254

1F ¢ NDSGHILY LY, & OR, NOSGN(1) .GT, 84 OR, HOSGN(2) LE, & RCani2sn
1 R, NOSGHU3) LGY. NDOSGN(Y) OR, NOSGN(4y LE. G ) CALL ERROR ROeG1ZEN

2 ( 36M A VALUC IN NOSGN 1S INCORRECY ] RCaentzrn 257
tF ¢ NoSeVigY LY, ¢ JOR. NBSGVIYY 6T, 10 ) G2 1O 3nan RCaci1280
LT1EME = NOSGVLEY) o ) RD4G1290
cO 3620 1 z 2, IVEMP RDAG13GG
IF ¢ NDSOVLT) LY, NOSGMIE2)  OR, 'NDSGVIL) ,G6T. NDSGN(Y) ) &2 YD RCaG13iG
1 3020 RCaG1320
IFL 1 .EQ. ITEMP ) 6O TC 309G RDAGE3MG
Lel ey RO4n1340
DO I J = L, 1TEMP RD4G1350
¢ NBSOVIT) LEQ., NDSGVEI) ) 6D 1O 3uan RDAD1I6N
3n2t CONYINUE : RD4AD1370
¢ 10 3nen . , . RC403eDD)
30an CALL  ERRORC 36H A VALUE IN NOSGV 1S5 INCORRECTY ) RE4DI21D 288

snen FFC NCONS LT, 6 DR, NCGND L6T. 166 )  CALL  ERRDIR2( 3I5H NUMBERRDAGIASG
$ OF ENDRY., CONDITIONS ILLEGAL , COND ) - RC4n146D 291

ITEMF = NDSGN(3) . ROAGISOO

< CONVERY NUMGER OF OESION FARAMETERS TO INTEGER REAGI60GO
0O 3425 1=1,17ENMF RCADITGO -

IF ¢ 1ABSC IBESGNE1,1) ) 6T, 10606 ) ICESGN(1,11 = BESGN(3,1) RB4016GO

€ CHECK FOR SYMBOL CARLS RD4G181G

IFCIFLAG(2) LEQ,.2)60 TO 3125 ) RD4ao1815

0O 365 J = 1, 12 RD4G1820

SCESNCJI, 1) = BLANK . , RCAGI850

3160 CONTINUE ) RB4aG1OLG

" 3125 COUNTINUE ' : RD4G1910

IF(IFLAG(2) LEQ.2)6D TO lan2 RDAG1915

3 REAC PARAMEIER SYMBOLS 1O BE MIDIFIED DURING CESIGN ING RC4C2500

0O 3800 1 = 3, ITEMP ' RC4G2600

JYEMP = TABS{ IDESCN(S, 1) ) RB4027G0

RIEMF = 2 % JYEMP + RDAG2756

READ ( 8§, 32320 ) 1SIGN(1), BUFFER(1), BUFFER(2), 1SICN(2) , RB4D28010

1 BUFFER(3), BUFFER(4), ISIGN(3), BUFFER(5), BUFFER(S)! 1SIGN(&), ROD4arn2aen
2 BUFFER(?7), BUFFER(&), ISION(5), BUFFER(9), BUFFER(ID) , ISIGN(S), RBanzaan

3 BUFFER(11), BUFFER(32) RCanzaen 321
32120 FORMATCL 6( A1, 2A6 ) ) RDAD295G |
(4 STORE DESION SYMEOLS FOR FRINT OUT RBADIDOG

B0 3150 M = 1, KVEMP ‘ RDAGIIOG
3150 SCESNI{M, 1) = BUFFER(M) RCAaG3200
Co 3800 I = 3, JTEMF ROL03500
c TEST FOR INTEGER VARITABLE RBAGITON
Ls22()=-13) +3 RC4G3ISO0
cO 32un K = g, NSYMDY RC¢n3800
IF ¢ BUFFERILY NE, SYMELEIC3,K) ) G3 TO 3260 RCAD390Y
ICESONC I3, 1) = SYMDLI(2,K) RCADLLOG
> TO 3a0n RCeGA5
250 QMY INUL . RCLG2A600
< TEST FOR REAL VARIALLE RCensnnn
83 3366 X = g, NSYME? ' . Reaosyoo
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i INFUT ROUTINE (CASE CECK CARD PROLESSOR) 09719768 FAGE
REACS? - EFN  SJURCE STATEMERT - IFN(S) -
1F ¢ BUFFERIL) NE, SY¥MBL2(1,R) ) GO YO 3300 RCenszon
10ESCNTIe3, 1) = SYMBLR2(Z2,N) RBens3Iun
¢o YO 3806 RCaGSeon '
3306 CONTINUE RCeossan
c TEST FOR INTEGER VECTOR RCeG5809
CO 332% K =z 1, NSYMB) RCAGSUGS
IF ¢ BUFFERIL) .NE. SYMBL3I(1,K) ) GO TO 3325 RCeO6GOG
/ CALL VCNVRT( BUFFER(Le1), IDEX, $3350 ) RCLGS 160 362
B ICESGN(e3, 1) = SYMEL3(2,K) ¢ IDEX - 3 RC4LG260
6O TO 38nn RC4GE3ICN
3325 CONTINUE RCaG64 00
¢ TO 34850 RCaGsS5"G
< .
C FRINT ERROR MESSAGE AND SUBSCRIFT IF THE CORRECT SUBSCRIFTRDAGETGO
3350 CALL ERRIRI( 36H ILLEGAL SUBSCRIFT IN DESIGN CATA , BUFFER(L41))RC4n6900
¢ IEST FOR REAL VECTOR RDAOT6GO 373
3455 O 3500 K = 1, NSYMBe RCAOT1GO
IF ¢ BUFFER(L) JNE, SYMDLA(3,K) ) &O TO 3505 RBaG7200
. CALL VCNVRT( BUFFER(Le¢3), IDEX, $3350G) RCaGr3nn 383
I0ESGN(J43,1) = SYMBL4(2,K) ¢ 1CEX - 1 RBaG740
¢O TO 3860 . RC467500 -
3500 CutITINUE RDAGT600
¢ TEST FOR REAL MATRIX RB4GASNG
O 3600 K = 31, NSYMBS RC4Ga109
IFC BUFFER(LY NE., SYMBLS(1,K) ) G5 YO 360G RC4Ga200 :
CALL MCNVRT( BUFFER(Leg), ICEX, JCEX, $3350 ) RB4Ga300 399
{ ' LIEMF = 3 RD40B40O
' IFC X EQ, 2 ) LTEMF = 20 RB4DRS GO
tF¢ K LEQ., 3 ) LIEMF = 10 Rc408600
SESGN(J+3,1) = SYMELS5(2,K) + LTEMP % € JDEX - 1) ¢ 1CEX - 1 . RCAGRTOO
6O TO 3800 . RC4neans e
3600 CUNTINUVE RB4sOnOO
< :
C CESIGN SYMESL HAS NOT BEEN IDENTAIFIEC . RB&GS20G
CALL ERRDRI( 36H ILLEGAL SYMDCOL IN CESIGN CATA y BUFFER(L) )YRD4G93Inn
4 MINUS 1NDEX INDICATES NEGATIVE DESIGN INCREMENT RC4G94Ln 413
sann IFC ISIGN()) EQ. MINUS )  IDESGN(J+3,1) = = IDESGN(J+3,1) RCAGO500
sac2 IFCIFLAG(6) .EQ.0NGD T2 5660 RC451000
c
‘ C READ BOUNDARY INFUT RC&51200
4
REAC ¢ 8, BNCRY ) RD4514G0
€ CHECK FOR SYMBOL CARECS RC451410 €26
IFCIFLAGIE) .EQ.2)0D TO 5005 RCs51415
. 1TEMF = NCONE 7 6 RC4516400
IFC MOBL NCOND, 6 ) NE. G ) ITEMP = ITEMF ¢ § RC453800
MIEME = § RBes2000
Co ecatn 1 = 1, 1TEMP RCaseenn
REAC € 5, 32136 ) ( BUFFER(D, 3 = 1, 12 Roes2¢(005 437
JTEME = 12 RD4526G0
1IFC 1 .EQ, ITEMF L AND., MODC NCOND, & ) NE. ) JTEHP = 2 % ROC452800
1 MOD( NCONG, 6 ) RD453600
£O 4aun J =z 1. JTEMF, 2 RCa53200
MTIEMP = MTEMF o RC45324G0
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tHFUT ROUTINE (CASE CECK CARD PROCESSOR) 69718/68
RCACS? - EFfN SIURCE STAIEMENT =  IFNLS) -
¢ SIORE BOUNDARY SYMBOL FOR FRINT OUT RG4S 3600
EoYSYM(L ,MTEMFY = BUTFER(D RC253800
BoTSYMI2 ,MTIEMP) s BUFFER(JY) RCeseqnn
¢ 1€ESY FOR REAL VARTADLE RCede2nn
CO 4600 K = 3, NSYMEDR RCag2e00
1F( BUFFERTY) .NE. SYMBL2(1,%) ) €O YO 46un RCeSeenD
1CHES (L MTEMR) = SYMEL2(2,%) RCassanr,
¢nD 10 4800 RC4A55000
ennn CONTINVE RCess20n
c 1EST FOR REAL VECTOR RO4S5400
Co 4200 K = 1, NSYHDa RD&55500
IF( BUFFERLY) JNE. SYMELA(L,K) ) GO TD 4206 RCe5%6005
CALL VCHNVRT( BUFFER(J*1), ICEX, %4500 ) RB4557G0 471
1ENSS (1 MTEMF) = SYMBLA(2,K) ¢ 1CEX - 1§ RGeS 5800
O 10 4800 RB455900
€205 CONTINUE RB4%6000
C 1EST FOR REAL MATRIX RBase200
O e4nn K = 3, HSYMRS RC45630%
IFL BUFFER(JY) NE. SYMCLS(1,K) } GO TO 4400 RD&56400
CALL MCNVRT( BUFFER(J+1), ICEX, JCEX., 84500 ) Roas6500 488
LIEMF = 3 RC456600
IFt K LEQ. 3 ) LYEMP = 3G RD456700
¢ .
C TEST FOR INSEX CF FEFRACTION RB4S56 Q0N
IF( R NE, 2) 6O TO 430G RB456900
LTEMF = 26 RC457000
IFC ICEX .LT, 5 OR., IBEX 6T, 16 ) 62 YO 4300 RC4S57360
C PARAMETER 1S AN INDEX oF REFRACTION, USE NEGATIVE INDEN RBA5740,0
1IFC ICEX NE. 5 ) CALL ERRIRA( 36H TLLEGAL INDEX OF REFR. IN BOURDES7500
INCARY ) ' RC457600 503
IBNCS(1,MTEME) = = ( SYMELS(2,K) + LTEMP % ( JDEX-1 ) ¢ 4 ) " RGesTTON
O TO 4gun ' LUTEY §:340s)
4300, ICHNCS (1, MTEMP) = SYMELS5(2,K) + LTEMF % ( JDEX-1 ) + ICEX - 1 RC457500
O IO cann ' RC458000
4400 CONTINVE RB458200
c
C BOUNDARY SYMEDL HAS NOT BEEN ICENTIFIED FCa584G0
CALL ERROFRIC 36H TLLEGAL SYMEOL IN BOUNDARY CATA » BUFFER(J) IRDaS8ENG 515
escn CALL  ERRDRYIC 36H ILLEGAL SUBSCRIFT IN SOUNCARY CATA HBUFFER(J+1)IRCASOGNON 518
4800 CONTINUE ' RC459200
s IFC IFLAGE3) .EQ. G5 ) GO TO 804G R0501000
(4
4 READ SUBSTITUTION INFUT RC501200
(4
REA® ( 5, SUBSTN ) RG5G1250 525
1FC¢ € NSUEBT+1 ) % NSUDFE ,6T. 500 ) RCS501260
1 CALL ERROR2( 36H SUBSTITUTION LIMITS ARE JNCIRRECT 4 NSUBT ) RCSO1270
C CHECK FOR SYMBOL CARCS RC501275 528
IFCIFLAG () LEQ.2)0D TO anag RCS501280
1TEMF = NSUGF 7/ ¢ RCS501366
RIEMP = NSUDF % NSUET + RC50140%
MIEMFE = : RC5G1450
IFC MI0( NSUBF, 6 ) NE, 0 ) I1TEMP = ITEMF ¢ g RE5G1500
o enun 1 = 1, ITEMF - RCSG2000
REACC 85,3213 ) € BUFFER(D, J = ¢, 12 RCSn2200 846
32130 FORMATL 6 X, 2AG ) ) KRE502250

PAGE

1



8200

$300

<

8356

(4

<
<

<

5400

555%

5600

INFUT ROUTIRE (CASE CECK CARD FROCESSOR)
RLABS2 - EFN SOURCE SYATTMENTY - IFNLS) -~

JIEMFE = 32
1FC 1 .EQ. TITMP LAND, MOD( MNSUBF, 6 ) NE, O ) JVEMP 2 2 v
g MODC NSUBF, 6 )
O 6nnn I z 3, JTEME, 2
SIORE SUBSTITUTION SYMBOILS FOR FRINT OUY
SUSSYMI ,MIENF) = BUFFER(D)
SUBSYMI2,MTEM®) = BUFFER(Je})
MIEMP & MIEU- o
1ESY FOR INTEGER VARTACLE
BO %200 K = 3, NSYMDy
IF ¢ BUFFERLY) .NE., SYMBLIC(Y,K) ) €O TO 8200
18UEST( KIENP ) = - SYMBL1(2/K)
6O 1O 6nno
¢oONT INVUE
TEST FOR REAL VARIADLE
oo 5300 K = 3, NSYMBR2
IF( BUFFER(J) NE, SYM3L2(1,%) ) 6O TO 5300
1BUBST( NIEME ) = SYMBL2(2.,K)
o 10 6Ono
CONT INVUE
TESY FOR INTEGER VECTOR
O 5350 K = g, NSYMD)
IFC BUFFER()) NE, SYMDLL(3,K) ) GO YO 5350
CALL  VCNVRY( CUFFER(J+1), ICEY, $54005)
ISUBSTE KTEMF ) = = SYMBL3(2,K) =~ IDEX ¢ 1
6O 1O 6000
CONT INUE
O 10 5550
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REsn2309
KC$n2460
KD8n2500
RKC502600
ACSn2705
RCSH2750
RCSG2400
RD5N2450
RCSUINO0
ROS1I3100
RDSGI260
RC503300
RDSGILOD
RD503%00
RDSCLOOD
RCS04 100
RKD504200
KD502 300
Re504400
RC504500
RD5G5000
RD50S100
FNSCS2G0
RDSOS 30N
RDS0%400
Rosns5500
RD505600
RDSCS70O

ERINT ERROR MESSAGE AND SUBSCRIFT IF THE CORRECT SUEBSCRIFTROSC6GO0

CAk NOT BE EVALUATEC

RD5GS10O

CALL ERRORIC 36H ITLLEGAL SUEBSCRIFT IN SUESTUTN. CATA, BUFFER(J+4))RD5G64L

, YEST FOR REAL VECTOR
to %60m K = 3, NSYMBa
IF( BUFFERCJ) .NE. SYMBLA(1,K) ) GO TO 5600
CALL VCHNVRT( BUFFER(JI+1), INEX, $5400 ) .
1SUCST( KTEMF ) = SYMBL&(2,X) ¢ ICEX -3
oo TO 60U
CONTINVE
TEST FOR REAL MATRIX
CO 5700 R = 1, NSYMES
1F ¢ BUFFERCJ) .HE. SYMBLS(3,R) 3} GO TO 5704
CALL MCHVRT( BUFFER(J+3), ICEX, JCEX, $5400 )
LIEMP = 3 '
IF¢ K LEQ. 2 ) LYEMP en
IFC R LEQ. 3 ) LTEMP 1G
. JSUBST( RIEMF ) = SYMBLS(2,K) + LTEMF % (-JDEX - 3 ) ¢ IDEX - 1
CONVERT NI, RAYS AN SURFACE TYFE Yo INTEGER NZG. 1NOEX
lf( ‘ L3 oE‘)c 3 .ANDO ‘BEX .50. 3 ) a‘:‘Ro ‘ 13 OEQ‘ 2 o'\"’:o lCEx
$ LEQ. § ) ISUBST( KIEMF ) = - ISUBST( KIEWFE )
O 1 enun

" n

8700 CONTINUE

<

-

SUCSTITUTION SYMBOL HAS NOT BEEN IDENTIFIED

RC506500
RES50660D
RC506700
RD506800
RDS5 07000
RBSG716G0
RCs5G7200
RES507500
RC507600
RC507800
RC5G7900
RCS0A6G00
RES0QI00
RC508200
RC568500
FD508520
RC50.8540
RC500560
RC50e500
RCSNB700

RC50,96005

Catl ERGORIC 36H TLLEGAL SYMZOL IH SUBSTITUTION DATA, CUFFER(I) IRCSGOIGO
Cann %IEME = RIEMF ¢ §

RC559200

586

S98

608

624

644

Pact



oy

o

INPUT ROUTINE (CASE LECK CARD PROCESSOA)

REACS2 = EFN SOURCE STATEMENY = IFN(S) -

< CONVERY SUSSTITUTION VALUES 1O INTEGER
RICMP ¢ NSUCF & NSUBY o g
O 6200 1 = 3§, NSUTP
R L TSUBST( RIEMF ) 6T, 2 ) GO O g200
rIEne ¢ §
O 6100 4 T 1, NSUBY

1F 1 JSUGCSTCITEME) 6T, o004 ) 1SUBSTOLITEME) s SUBST(ITEME)

6106 1TEME © 1VEMF o NSUCE

G200 KTEMP & KYEMF ¢ 3

anun IR G IFLAGtaY LEQ. O ) 60 YO 12000
4

4 READ FERTURBATION DATA

<
READ ¢ 5, SENST)
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RCy59350
KDBCSLO0
RC50945C
RDLL9SOG
RC309550
RDSC9600
RC509650
k0509760
ROS0OTS0
RD60 1660

RC651500

RC602000

tF( NFERTE LT. 1 .OR. NPFERTE (0T, 30 ) CALL ERROR2( 36 H NUMBERCen2200

gR OF FERTURDATIONS 1S ILLEGAL o NFERTE )
C CHECK FOR SYMBOL CARCS
FLIFLAG () .EN. 2160 YO 12000
ITEMP = NFERIB 7 6
MTENMF =z 3
IF ¢ MODC NFERTB, 6 ) NE. 0 ) ITEMF =z 1TEMP ¢

n

KEAD 1TEMP DATA CARDS CONYTAINING SYMEOLS TO
[ 4 BE FERTURBED
00 1aann 1 = 1, 1VEMP
RKEAD ¢ 8, 32130 ) § BUFFER(MDy J = 3y 12 )
JTEMP = 12
“1F¢ 3 LJEQ., ITEMF LANC., MOD( NPERTR, 6 ) NE. © )
3 OBt NFERTD, 6 )
0o faonn J = 3, JYEMP, 2

n

(4

< $TORE FERTURBATION SYMBOLS FOR FRINT QUY
IFERTB(MIERF 43) = BUFFER(J)
IFERTBIMTENMP ,4) © BUFFER(J41)

<

(4 TEST FOR REAL VARIABLE °

tO e2un K = 3, NSYMBZ
IFC BUFFER( .NE. SYMBL2(1,X) ) GO TO @2G0
IFERTBIMTEMF ,2) & SYMBL2(2,K)
O YO 1unnG
8200 CONTINUE

~n

< TEST FOR REAL VECTOR
CO eeun K = g, NSYMB4
IF ¢ BUFFERCY) JNE. SYMBLA(1,R%) ) €O TO 84Gh
CALL VCNVRT( BUFFERCJe3), IDEX, $9000 )
IPERTE(MTEMF ,2) = SYMBLA(2,K) ¢ 1DEX - 1§
6o YO 10000

ann CONTINVE

< TEST FOR REAL MATRIX
O seun K = 1, NSYNES
IFL BUFFERCJ) LNE, SYMDLS(1.%1) 6O TO @806
CALL MCNVRT( EUFFERGJeg), I1SEX, JCEX, 29040 )
LIEMF = )

JIEMF = 2 %

R06G24 00
RD6D2410
RC602420
RD602600
RCeG2600
RCe 03000

RO603200
RCEDI400
RC6035GD
RC603806
RCe34000
R26G4200
RC604400
RC605000

RCE0L52G0
RB605400
RCEOS5600

RCETENNN
RC60EZ00
RC6064 00
RC60C6 LD
RCen6 800
RCEGTLON

RO607450
RCEL7S50N
RC6DT6 NG
ROC607756
RCEGY A5
KC667955
RC6DAG00

RCene4nG
RE6GB5GO
REEGAGLD
RECEGRT OO
RCeneann

7%

678

609

Te2

738

Fact



- e S ———— - —— i — . —n

END R HD5G0O0

TR-67-700-10-2,
Page II1-1-19
Program Listing
Link |

Page Revised 10/1/68

INFUY ROUTINE (CASE CECK CARD FRULESLOR) 059/19/¢8
KCADS? - EFN SOURCE STATEMENY «  tFUHIS) -
tFe % €3, 2 ) LYIEMP = 29 RCEnesnn
IPCRIBIMICME 42) = SYMDLS(2,%) o LYEMP & ( JDEX-1 ) o JLEX - ¢ Koo 3100
00 10 16005 RCeN9200
0600 CONTINVE LUT T BN
<
4 PERTURBCATION SYMEOL MAS NOYT ECEN I1CENTIFIED RCeN9s LD
CALL ERRORIC 36M TLLEGAL SYMSOL IN SENSITIVITY CATA , BUFFER(S) )RDEN9ENO
(4
C SUDSCRIFT CANNDY BE EVALUATED CORREQTLY RCe0O700 753
gunn CALL  ERRORI( I6H JLLEGAL SUCSCRIFT IN SENST, CATA JBUFFER(I1)) REEOOELN 156
gnnn MIEMP 5 MTEME o 3 RC60YON0
12000 IFC IFLAG(S) €0, 0 ) 6O 1O ¥2000 ) RC7GIOOG
<
¢ READ FLOTTING CATA : RD70150G0
¢ .
READ ( 8, CRFLOY ) RD702005
< .
C TEST FLOT INFUT FOR CORRECT VALUES RO7G2200 7e e
IFC YMAXX LLE. O, ) CALL TRROR3IC 36H YUEE CIAMETER FOR PLOY 18 1RC7G2400
INCORRECT s YMAXX ) RO7G260L0 767
tF ¢ CZMIN LE., G, ) CALL ERRORI( 36H MINIMUM AIR SFACE SEFARATIORDCILIONG
$N WRONG , DIMIN ) RO7G3200 N0
IFC NFTS LY, 2 OR., NFTS 67, 149 ) CALL ERRIR2( 36H NUMBER ORD7G3400
$F FLOY POINTS EXCEECS LIMIT, NFTS ) ROTO3IGON
(4 73
‘320600 RETURN ) R902000

Fact



st AR,

$YME UL
NVNTRL
cavl
WOSE
NCLRS
NSt UF
118!
N LAG
FLNGH
EXFF
CLELN
cELe
A6 AF
CC 15y
Y SMX
ROT AN
OB IH
CIMNHY
LATTC
1SURFC
WEesST

' JENSS

CAUSS

S ESN

LINE

FERTD
FERYD

™ AXX

SYMBOL
T LAG
$YMDL2
SYMELS
SYHED

PNEUT ROUTINE
RCADS?

(CASE CLCR CARD PROCCYEGR)

COMMON BLOCK

LOCAYION
[s1akelels)
06027
06633
00N36
G004y
Gundé
0G04?
o6ns%2
onn5s
OLO60
0nned
00066
OGn7Y
annre
OO0y 7
OG117
Ongae
Ls1e} & o]
on3en
05224
06210
06667

TYPE

B ot X0 DN DM I e o0 ot ek b en oS

COMMON BLOCK

Lrlainlniel

COMMON BLOCK

GOonnn

COMMON BLOCK

L Lalaly]
00000

R
1

COMMON BLOCK

LOLGG

LOCATION
11515
11563
116¢7
11737

R

TYFE

UND IMENS [ONES FROGR AM VARIABLES

TORAGE MAR

SUBROUTINE  REasS
COMMOI VARIABLE S
CATA OR1GIN 60001
SYMBEOL LOCATION TYFE
CONTRL oouny 1
FUNCID onnd2 R
NRAYS OO0 |
NIALL 00037 1
NIFLN LYY 1
NOB N oonas 1
CELY OOG50 R
WFLGH 06053 K
BEXFF 00056 R
MG A2 o065 R
EPRAD oun64 ]
8FFEA oOn6? R
" oonr2 R
WXB IR GOOTS R
NDSON 001060 1
WCLRH on126 R
CIMRL 60153 R
ILATYC oulrn 1
eSO 04240 R
15UBSY 05224 1
NCOND 06665 )
1INFRY 00047 1
SYMELS OR1¢IN 05672
sUBSTYM 01130 1
FRNT ORIGIN 11316
PAGE onn0s 1
FERTE OR16 IN 11320
NPERTE 0C176 1
- PLOTC OR1GIN 11512
DZMIN HoOOm R
© DIMENSIONED PROUGR AM VARIABLES
SYMBOL LOCATION TYFE
1SIGN 11523 1
SYMEL) 11649 1
BUFFER 11675 1
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LENGTH

$YMEOL
Ti1%LE
CATA
NSLCS
NSUE Y
IMODE
NSURF
FNUME
2ETA
WEXFF
OMGAY
FSCAL
CUMIN
CELH
WYDIR
NOSGV
WIMHY
WCLRS
SURFC
1CESON
BOUNCS
ATRGGR

LENGTH
EoYSYM

LENGTH

LENGTH
REFOCS

LENGTH
HWPTT

SYMESL
SYMEBLY
SYMELA
BUFFRR

T6F - 4

LOCATION
onn1)d
jr1lep ) )
annys
Gonen
O0ney
Ounee
aa081
ounse
ouns?
anne2
0n06s
OOn7T0
LOn?y
OO076
00104
00135
an16¢
ouden
02240
06210
06666

02424
02114

jlelnioy

o172
00171

onnay
rialoleld

LOCATION
11531
11651
11714

FaGE

AR {d]

- et DN Nee MDD TN e o onon WD

TYF

T =t em

*



‘V 1Y) :.:‘L
LR
)
f1emr
L
KOYMED
NS YMES
MINVS

[ ]]
1500
100
1609
2059
0 8o
R05S
s
RN80
2040
G691
.55
R4
290
096
2525
t 1 14]
2400
¥ie0
328
0%
- Lila}
3350
B
AL}
L8 0%
LT

5355

INFUT ROUTINE (CASE CECR CARS FROUCEISDA)

RCADS?

LOCATY
11727
11732
11738
11740
1174
11746
11751

RCACS

F ROV,
FURD,
CRRORY
MCHVRY
JRIN,
FFIL,
€C.d

IFN
40A
FORMAY
43A
FORMAY
T3A
FORMATY
82A
FORMAT
102A
FORMAY
1316A
FORMAY
1314
FORMATY
183A
200A
224 A
287 A
310A
215A
32134
372A
41314
£462A
S12A
V&5 A
5934A

oN

$ECTION

SECYION
SECTION
$ECTION
SECTION
SECTY'IN
14 & BOw1]
SECTION

TYFE
l

o0 o8 o *d =h oo

13

14
17
20
23
26
29
32

LOCATYION

13174
12403
13175
12412
133060
12446
1333
12502
13417
12538
13474
12570
13536
12644
14007
34051
14125
14345
14431
15074
14634
14730
15068
15262
15440
16136
157%¢

SYMEOL
CLANK
L3
JTEMP
NSYMB
1oEX
JCEX
MYEMF

EFN
1200
32110
32119
2005
32060
2020
320675
2035
32095
2G50
32093
22195
32210
3000
2650
2750
2650
eh
31006
32129
33005
3450
4800
4200
4300
$204
9400

STORAGE MAP
LOCAYION 1Y°C
11735 1
11733 1
11736 1
11741 1
11744 ]
1747 1
11752 1
ENTRY FOINTS
SUBROUTINES CALLED
FROO., SECTION 18
ERROR2 SECTION 18
VCNVRY SECTION 21
ERRORY SECTION 24
+FCNV, SECTION 27
€C. SECTION 30
CC.e SECTION 33
EFN TN CORRE SFONDENCE
IFN LOCATION
10A 13115
FORMAY 12404
FORMAT 12407
T2A 13272
FORMAT 12434
78A 13321
FORMATY 12471
94 A 13373
FORMAY 12524
112A 43456
FORMATY 12557
123A 13512
FORMAY 12612
246 A 14292
216A 143107
* 222A 14120
T 240A 14166
82 143490
3068A 14427
FORMAT 12651
353A 14663
375A 14740
5194 15463
478A 15322
S08A 15426
$S65A 15672
896A 15760
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SYHEIL
1
RIgMP
10X
NSYME2
NSYHUES
LYEMF

EFN
1400
2005
1800
32055
2015
32070
2030
32085
2045
dznsee
2200
32205
32099
2500
2700
26900
5000
3090
3802
3156
3325
SN0
32130
4500
anns
%305
1114

FRICTL
ERROR
ERRORY
.UN'."E) .
.U"‘.'oS .
(44 2
SYSLOC

PACE 3¢
LOCATION 1Y¢E
1173 1
1173 ]
11y 1]
117¢2 1
11749 |
117590 1
SECTION ]
SECTION '
SECTION ¢
SECYION H
SECTION H
SECYION N
SEZTION ?
IFN LOCATIC
19A 13130
65A 13246
STA 13232
FORMAY 12422
TTA 1331)
FORMAY 12457
90A 13366
FORMAT 12512
113A 13450
FORMAY 12546
119A 13477
FORMATY 12600
FOFMAT 12624
173A 13766
22GA 1411)
207 A 1406%
$23A 15467
289A 1435
L24A 15106
324 A 14561
3694 14724
390A 14776
FORMAY 12654
S16A 154%)
673A 16230
5T7TA 15716
$599A 15770
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TRFUT ROUTINE (CASE CECR CARD BROULESSUR) 63/19/64 FAGE
READS?2 SIORAGE MAF

, %00 €1%5A 16623 8750 641A 16123 6200 6094 162z
6150 656 A 16216 12655 7624 15563 10005 1574 165¢
®no T13A 16413 8460 7294 16451 9n6% 75¢4 165
©nn THOA 16934 32065 T75A 16633

IME FIR3T LOCATION NOT USES EY THIS BPROGRAM 1S 16663,

Nt
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IHRF VNOIGO01 042903077387 04 1€ 1808 Li0uaF 1094 A 69/1¢/6¢8 FAGE
| &
$T1TLE CARC IMAGY L1ST ROUTINE
$10F1C RERE2Z  Mog ,XR? LINK §  (REREAD) RRGOIGG0
4
<

B
Y
.
"

Sy
. B
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CARC 1MAGE LIST ROUTINE 09719768 FAGE
RERE22 = EFH SOURCE STATEMENT = IFN(S) -
SUCROUTINE REREAD ‘ . RROOISO0

(4

C 56 CESCRIFYION nas RROGISG2

(4 THE PURFOSE OF REREAD 185 To PROSUCE A CLRS IMAGE LISY &OF TuEe RRONISCS

4 CURRENTY CASE CECK., REREAD REANS CARD 1¥A0ES FRUM THE SYSTEM RROO1IS0E

C INFUT FILE (LOGICAL &) 1IN AN 80AY FORMAY UNTIL AN END OF CASE RRUDISOA

C CARD 15 ENCOUNTERED, ALL CARD IMAGES (EXCEFY OCTAL) ARE PRINT RROGISIO

4 EC-~--ONE CARD FER LINT USING AN @0AY) FORMAT, REREAD RE-FOSITIORROG1S12

'd NS THE INFUT FILE BY BACKRSFACING OVER THT CARC RECURCS WHICH  RROO1S14

(4 WERE REAG, RROGI516

(4

( .

CIMENSION BUFFER(ED), TEST(11), CHAR(G), OEND(3) RROu2000
INTEGER OFLAD ) RROG2200

<

DATA  TEST / 6ME » GHN v BHS |, M ' 6HD » RROD24GG
1 6NF » 6M v OHC + 6HA » 6HS y 6HE / RRGO2500

c L] )

OATA CHAR / 6M0 v 6MY y 6H2 v 6H3 v 6H4 v RRGG2600
1 6HS s GHG v 6H? ¥4 RROG2e00

4
CATA OEND "1 6HS » 6HB » 6HO / RROGIONOND

4

c START OF SUBRIUTINE REREAD RROG3SOH

C
WRITE € 6, 32000 ) i RROCLOO0 1

w2600 FORMATC $H1, 5%, 34HLENS CESION FROGRAM INFUT LISTING ) RROGASGH
IBACKS = § RROGS GO0
OFLAG = O ’ RROGS5200

soon REAC € 85, 32020 ) ( BUFFER(S) , J = 1y 80 ) . RROOS 500 3

2020 FORMAT( 8nAl ) REOIG6OL0 .
o 1500 1 = 1, 1% RROG7000
IFC BUFFER(T) (NE. TEST(I) ) 60 TO 2000 RROG7200

1500 CONTINUE RROG7400

4

'3 CTESY FOR END OF CASE FOR FPREVIOUS DATA CASE | RROGEOLN
tFC IBACKS ,LE. 1) GO TO 140454 RROGGRS OO
62 TO Inun RROGOOOG

2000 IFC OFLAG NE. 6 ) GO TO 2860 RR1GIOOG

e TEST FOR OCYAL CATA BY COMPARING INFUT WITH OCTAL CHARS., RRIGIIGH
to 220ou L = 1, T2 RR161200
CO 2100 M= 1, 8 . ' RR1014650
IF{ BUFFERIL) L,EQ., CHAR(M) ) 6O TO 2200 RRIGI6O0

2100 CONTINUE RRiG1800
o 1O 2800 . RR102000

2200 CONTINUE ) Rikinzeno

¢ .

(4 OCTAL CATA FRESENT KR103000
OFLAG = 1§ RRIG3200
ICACKS = JCACKS ¢ RR103250
1enY = RR163300

2300 CO 2350 K =z 1, 3 RR163355
IF! LUFFERD X o 77 ) JNE, SEND(R)Y ) 60 TO 2400 RRIn34G0
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’ CARE MAGE LIST ROVUTINE 69719768 Face 2
KERE22 = EFN STURCE STATEMENT - 1FN(S) -
¢> 1o 2500 RR163800
tl‘.‘l',‘l &i‘g ‘ 50 32'."?'.‘0 , ( BUVfER(J). J b l. a':. ) RF‘G:E‘C‘O 59
1EACKS = IDACKS ¢ 3 | . RR163 801
ICNY & ICNT o RR1GE6G5
¢O 10 2340 RR1G4200
2500 WRITECL &, 32065 ) CNY RR10AEED ce
32060 FORMATE MG, 85X, 2¢ #aus OCTAL OATA INFUT sass, 14, 40H CARDGS IN BRRIGAGGO
1ECR #3s8 ) RR1GAT OO
O 10 1000 ' RRiG4 8O0
4 .
(4 FRINT DATA CARD RR201000
2800 MRITE ¢ 6, 32040 ) ( BUFFER(JD), J = 1,80 ) RR2G1560 10
32040 FOLL “T0 IHG, 10X, B0AY ) RR202000
1BACAS = 1BACKS ¢ 1§ RR262500
o 10 1000 RR203000
(4
< FRINY END OF CASE CARD RR2G35G0
sooc WRITE € 6, 32040 )  ( BUFFERI(D, 5 = 4, 11 ) RR204000
(4
< EACKSFACE CATA INFUT . RR204500 e
O 4oun 1 = 3, ICACKS RR2G5600
40u0 CONTINUE RR2666G0
< .
< ENC OF REREAC SUBROUTINE RR2G6500
RETURN RR26,8660
( : END RR208500



CARD IMAGE LIST ROUTINE

RERE22
SYMSOL LOCATION TIYFE
CVUFFLER [ Lelale} R
A I} 6G144 R
sYMEDL LOCATION TYFE
FLAG ON147 |
L Gn3se 1
L3 00155 1
REREAD SECTION 3
FURE, SECTION '}
JUNEE ., SECTION 7
ON IFN LOCATION
RNRLOLO FORMAT . 06169
1505 18A 00252
F£lala) T0A 00364
2300 e6A 66317
500 6RA 06353
4500 Y-V 00426

STORAGE MaAP

SUBROUTINE  REREAD
I:E

CIMENSIONES PROGR AM VARIABLES
SYMEOL LOCATION TYFE
TEST 006121 R

UNDIMENSIONED FROGR AM VARIABLES

SYMBOL LOCATION 1YFE
1EACKS 00156 1
Mo On153 3

ENTRY FOINTS

SUBRIUTINES CALLED

FRCD. SECTION 3

FFIL, SECTION 8

JFRIN, SECTION 11

EFN IFN  CORRE SFONDENCE

EFN 1FN LOCATION
B {xlsld] 3A an23n
2000 25A an262
2200 43A on3nS
2350 554 an326
32060 FORMATY ou260

THE FIRST LOCATION NOT USED BY THIS PROGRAM 1S Gn451,
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SYMOOL LOCATION \113
CHAR 66134 R
SYMBOL LOCATION B 27X
H 06151 1
1CNT 05154 1

JFEBST, . SECTION 3

KIGR SECTION 9

SYSLOC SECTION 1
EFN 1IFN LOCATIO
32026 FORMAT 00176
60 784 onan3
2105 38A 006363

2400 594 06334
32040 FORMAY O%214

.




1IN ,NOL0001 ,44000-0,P7307,4K IC

»
sTITLE CEOMETRY AND SUBSTITUTION IWPUT PRINT ROUTINE
SIBFTC STARST MN94.XW? LINK § (STARD)
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IBJOB VISNJO Y084 A 13/00 87

PacE

114




AANHANNANAN

NN

GEONETRY AND SUBSTITUTION TNPUT PRIVT AOUTIME

sTaARe?

- N

SUBROUTINE 8TAMD

sss DESCRIPTION o

STARD LISTS ALL OF THE CEONMITRY INPUT DATA WITH OESCRIPTIVE
IF NSURT.NE.0 TME SAMBSTITUTION INPUT DATA 18 AL SO
LISTED IN A TABVALAR FOAM BY PARMIEETER AD BY EE7.

TITLES.

SOMBCE STATENENTY -

rues -

COMMON 7 DATA 7 NMCNTRL., CONTEL (380 . TITLE(22), DATE(3), PUNCID.

1 DATA(3M )

DIMENSTON WOBJIN(T) , WCLRW(T) , WMTWNNT(P?) , EINNT(T), CINPL (D),
1 WCLAS(S) , NDSCN(4) , NDSEV(1S), LATTC(3,26), BOUNDS (3,100) ,
£ SUNFCI(20,100), DESSN(10,300, SUBST(S0D) , TLATTC(3,88).,
3 IUNFC(20.100) ., IOCASN (10,500 . TOABST(3500) , IBNDS(3,100)
OATA(L), LMODE ). ¢ DATA(R) ., NRAYS ),
DATAW) , NCLES ),
DATA(?) , NBUBP ),

EQUIVALENCE
ueLeS ), ¢
NSUBT ),
JMODE ), ¢
NSUNF ), ¢
FNOD ).
ETA). ¢
uExXPP ),
oMGAS ).,
PSCAL ), ¢
DUMIN ),
DELMN )., (
wYoIR ), o

W ITOVTNONTDPDPOOVYVOEREL WM

IBNDS (1.1)

REAL LATTC

THIS BLOCK OF COMMON CONTAINS T SYMBOLS USED IN DESIGN

'Q“V(L )
¢ DATA(S?) , WIMMT(2) ),
CINPL () ),
( DATA(D4) , LATTC(1,1), TLATIC(3,8) ),
{ DATA(2380) , DESGN(1,1), IDESCN(1.1) ),
¢ DATA(PS82), SUBST(1), ISUBST(Y) ),

ISURFC(1.1) ).,

DATA(ID) .
DATA(ED)
OATA(1®) ,
DATA(19),
DATA(22) ,
DATA(2S) ,
DATA(Z®) ,
DATA(31),
DATA(34) ,
DATA(3?) ,

( DATA(S3) ., WMDBMI(S) ),

NSPLN
4V
FLNEN
1
OLPLN
DELD

-7 4
QOI8T
Sysmx
ROTAN

| I
| IS
| I
),
).
),
).
| I
),
)

(¢ DATA(S) ,
(¢ DATALD)

t DATA(D) ,

NJAIL ), { DATAS)
NIPLN ), ( DATA(9) .
DATA(11) . NOB.Y ),
DATA(34) ., DELY ),

DATYA(I7) , WFLGH ),

DATA(23) , O1GA2 ),
DATA(2S) , EPRAD ),

[}
4
{
( DATA(2OD) , DEXPP ),
(
4
(

DATA(29) . 3PFEA ),
t DATA(32), WO )
( DATA(3S), WXDIR ),
¢ DATA(38) , NDSGN (1)

(OATA(PE) . EINNT(E) ),

( DATA(88) . WCLRSI(T) ).,

). ( DATA(3493) , NCOND )
INTEGER CONTRL., AFLAG, DATE

AND SUBSTITUTION -

INTEGER SDESN,

COMMON 7 PANT 7 LIME, PAGE
INTEGER PAGE

( DATAC(1D),
( DATA(19),
( DATA(I®) .

( DATA(2Y),

t DATA(24) ,

¢ DATA(ET) ,

( DATA(3D)

¢ DATA(33),

1 DATA(38) ,
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07001000
07001100
0T00R0OD
oTooRs 00
0 rooe200 '
0TOOR300
Dr101000
0T101200
oT101200
07101300
0T101400
0T101300
Dr10t600
oT101700
DT101800
07101900
07102000
OT108100

), ( DATA(62) ,DT200200

(DATA(80) . WCLRH(T) ),
¢ DATA(B1)

( DATA(1682), SURFC(1,1),

( DATA(3182) ., BOUNDS(1.,1),

UTILIZED FOR PRINT OUT
COMMON / SYMBLS 7 SDESN(12,350), SUBSYM(2,250), BDYSYM(2,100)

suBsYM, BOYSYN

DATA SURFA 7 GHPLANE , SHSPHERE, SHPARABO, GNLOID

SHOID
CHAL

> OB VO VA WN .

+ SHHYPERD,
+» SHCIRCUL .,
GML INDER, SMELLIPT,
SMHYLINDE, SHR '
SHIC OF , SHREVOLV,
@HC CYLY, GHNDER .
SMER + SHICEFOR,
SHNERE) , GH(DEFOR,
GNMED EL, SHLIFSOI,
eMO1ID) + GM(DEFOR,

SMOLOID ,
SHAR CYL,
SHIC CYL,
CGHTRANSL ,
SHTION
SHVERTIC,
GHMED PL,
SHMED PA,
SHD)
GNMED CI.,

SIORI 20,
SHINDER .
SHINDER .
SHATED /T,
SIORT 20,
SNAL ASP,
SHaNE)
SHRABOLO ,
SH(DEFOR.,
SHRCLE) .

GHNTAL ,
GHPARADO,
SHHYPERB,
SHILTED ,
CGHNTAL A,
SKERIC
8MH (DEFOR,
SHID) .
SHMED MY,
SM (DEFOR,

+ SHELLIPS,
SHVERTIC,
SHLIC CY.,
eHOLIC €,
CHASPHER ,
SHSPHERT ,
GNCYLING o
SHMED 8P,
SH (DEFOR ,
SHPERDBOL .
GHNED P4,

DTi00300
OT108400
0T102300
oTi02600
ori102700
OTi02800
oTIO2900
01201000
071202000

$Y001000
SY0OR000
$v003000
$Y004 000

PTOD2300
#T002700

$9002000
se002100
$9002200
89002300
89002400
sooceso0
89002600
$9002700
$9002800
s9002900
$9003000
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CTOMCTRY AND SUBATITUTION INPUT PRINT ROUTINE . 11708087
STARS2 - EFN SOURCE STATEMENTY =~ . IPN(O) -
0 GHRABOLA, OM) + OH(DEPOR, CHED €L, SHLIPSE) , SN (DLTOR., 89003100
C GMNED HY, SHPERDOL, ONA) '4 88003200
DIMENSION BSURFA(YE), PLINT (D), FNT(9) 89004000
DATA BLANK 7 OM / 89008000

DATA FHT(L) 7 GMIIK 1 7, FUT(R) 7/ GN10.3X, 7/, FHT(S) / &N 12 ) /88008500
CATA WFMT / SMEIT.7, /, IFNT / GHIT 10X /, OFMNT 7 8N 12 ) / $8008000

REAL IPMT 89008100

STARY OF STARD SUBROUTIN 89101000

CALL PRYCTL 89101200

WRITE ( @, 32000 ) MO, DELM, NORJH, ROTAN, ODJST. NCLRS, IMODE, 89101500

1 OELD, ¢ CINPL(I), I=1, NOBJM ) 80101600

'000 'o“‘t‘ ’"o. 'o"'“'t"t “Jtc" "."tnoocouoviutooolol.o.--lln' m"m

.' .'. t"l' ’ ”“ “&c' !""' ,mm"".......l..ll...‘Il..l “’m’m
'DtL"l ‘.' z.‘.' I"” w‘t.w“‘c' ”'N".'.‘.'I.l'....."l.....’m
3... NOBJUH. I8 7/ S4M AZIMUTH OF OBJECTY......covcveecnsssossssseessss 39102300
4. ROTAN, E17.7 7/ 34H DISTANCE OBJECT TO SURFACE f..0000ccevoceees 839100400
’.. w"t. !".’ " "" w.“ m«.....l...'..l.’...'...'.O.l’..’u,m
C.... NCLRS, I3 /7 34H MODE NUMNBER FOR PRINCIPAL PLANE.....:.......39102800
7... INODE, I3/ 33M DISTANCE FOR PRINCIPAL PLANE.....ccvvovceresses SO108700
SOELD, £18.7 / 54M INCREMENTS TO SPECIFY CURVED IMAGE............. $9300900

ACIMPL, 1X, 4E16.7 ~ 33X, 3€16.7 ) 89103000
WRITE ( 6. 32010 ) NIPLN, NSPLN, DLPLN, LMODE, NRAYS, DELY., $9103500
§ NSLCS 89103800

320!0 'o.“‘t‘ ’" L] SJNNW“ERG '“‘GE 'L"‘.n.----.-.-.nn......... "’."um

1PLN, I5 7/ 54H POSBITION OF FIRST IMAGE PLANE....cccosevsceesss NSPLESI04S0D
2N, I3 7/ 34H SPACING OF JMAGE PLANES.......cccortsvcssnccess DLPLN,89504200
3 E17.7 /7 34H LATTICE MODE..ooccsvvcoscsssssrcsssrcssssesnrces LMODSOIDS300
.t! " / ,‘" "M!Rw R‘Y.-n--............--......n...... “.‘730..10“00
’ ', / 93" VE."C‘L l“c‘!m“'.-u....un..--.......n.-.. cc‘.?o ..‘u’w
6 €30.7 7 54H NUMBER OF BLICES....coveec-sosascsevcsscsscsses NSLCSSO104600
'i 13 7 34K RAY FATWRN.......-.............u....n.n.... L‘t?c "1“'“

8 /77 ox, SHSLICE, 9X, fHX, 13X, fMY, 8X, 1$1HNO, OF RAYS ) ., 89104000
¢ .

00 1000 I = g, NSLCS 89108000

WRITE (6, 32020 ) I, ( LATTCWJ. D). J =1, 8) 89103100

32020 FORMAT( sH ., 112, E17.7, E18.7, 18/ ’ 89108200

1000 CONTINUE

<

$9108300

WRITE ( 6, 32030 ) NSUBT, NSUBP, OMGAR, OMGAL, EPRAD, PSCAL.NSURF$9.CS3G0

32030 FORMAT( 1HD, SINNUMBER OF SUBSTITUTION SETS.......c. 0000000000 NSSO107000

AN

SUBT, 16 7 54H NUMBER OF SUBSTITUTION FARAMETERS............ .. NSUBSSI0O7100
2P, 16/ SaM PARAXTAL SCALE FACTOR (FOCAL LENGTM)........... ONGAR, 89107200
® EI7.7 / 54H NERIDJONAL SCALE FACTOR (BACK FOCUS) ..cvveeses s ONGAISO1O7300
4, EI7.7 7 S4H RADIUS OF ENTRANCE PUPIL.....oovvcsecssncaness s EPRASOIOTE00
S0, EI7.7 /7 S4H SPOT DIAGRAM SCALE FACTOR....ccccuarsssnanssscs PSCSOIOPS00
.‘L' t".' ,I "" “u“'t.“ su“‘aaltllll...lla..nl.‘.'o..'0'000 Ns.'m.oo

TSURF, IS ) $9107700
SET LINE COUNT TO EJECY PAGE, PRINT TITLE AND DATE 89100000
LINE = 6O ) 89100100
PRINT OUT SURFACE INFORMATION 89201000

Pact ¢
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CCONETRY AND SUBSTITUTION INPUT PRINT ROUTIR 11708187 PaSE 3
sTARS? « EFN  BOURCT STATEMENT - (PNIO) -~
0O 11000 1 = g, NOUW 89201200
P LINE .6T. 08 ) CALL PRTCTL 89201400 ”
LINEG & LINE ¢ 13 89201800
¢ BLANK OUT FIRST LINE OF SUNFACE PRINY 80201600
DO 1800 J s t, O 89201700
1000 PLINE () = BLAMR 89201000
17 = ISUNPC(L.D) 89202000
R = sUNFCIUILD 89200100
® = suarc(te.D) S9202200
CETERNINE SURFACT TYPC 89202510
6O TO ( 2000, 3000, 3300, 350970, €000, Y000, 800D ), IV se20ie ")
CONIC OF REVOLUTION 89203000
2000 IP( R NE. 0.0 ) GO TO 2100 ' 89203100
PLINE(1) = SUNFAI(L) 89205200
% TO 10000 89203300
2100 IF( 8 .NE. 0.0) 6O TO 2200 89203400
PLINE(1) = SURFA(R) 59203800
60 10 10000 49203600
2800 IP( B .NE. 1.0) GO TO 2300 $9203800
PLINE (1) = BURFA(S) 89203600
PLINT(®) = SUNFALS) L9204000
%0 10 10000 89204100
2300 IF( O .LT. 1.0 ) GO TC 2400 89204200
PLINE(2) = SURFA(T) 89204300
PLINE(R) = SURFA(S) . 89204400
€O TO 10000 89204300
2400 I"( B .LE. - 1.0) GO TO 9000 89203000
PLINE (1) = SURFA(S) 8920590
PLINE(2) = SURFA(S) 892n3235
60 TO 10000 - 89208300
c HORIZONTAL CY! INDER 89208000
S000 PLINE(1) = SURFA(S) $0208100 £
PLINECR) = SURFA(IO) 89208200
60 YO 4000 89208300
¢ VERTICAL CYLINDER . 89208500
3500 PLINE(1) = SURFA(11) 89208600
PLINE(2) = SURFA(1R) 89208700
4000 IP( R .Eo. 0.0 ) GO TO 9000 89208000
IF( B .NE. 0.0) €O YO 4100 89208900
JTEMP = 2 $0207000
0 10 4600 89207100
4100 IF( 8 .NE. 1.0 ) GO TO 4200 89207200
JTEWP s 18 ) 89207300
60 TO 4600 89207400
4200 IF¢ @ LT, $.0) GO TO 43500 $9207300
00 4300 J= 8,4 89207600
4300 PLINE (Jo2) s SURFA(JeR1) 89207700
60 1O 10000 89207800
43500 I7( 8 LE. - 1.0 ) GO TO 9000 $9209000
JTEMP = 18 - 8900100

4800 0O 4700 J = 8,3 $9200200




— e

4700

s400

4000
¢100

6400

700

rooo0
7300

CCONCTRY AND SUBSTITUTION INPUT PRINT ROUTINE

STARSZ2

RTEMP u JTENP o )
PLINE (JoR) = BUNFAIKTENP)

¢ 70 10000

EPN  SOURCT STATEMENT

NONSTANDARD CONIC

0O 8100 J = g, 2

PLINECS) = SURFALIORD)
IFC R . NE. 0.0)

¢0 TO 10000
oo . 4E,

60 ™ 10000
70 .NE,

¢0 TO 10000
wee .Y,

60 TO 10000
IP( 8 .LE.

PLINE(4) = SURFA(S)
PLINE(S) = SURTA(S)

6O T 10000

1.0)

¢ 10 3200
PLINE(4) &= SURFALYL)

60 7O 8300
PLINE(4) = BURFA(R)

€0 7O %00
PLINE(S) = SURFA(D)
PLINE(3) = SURFA(L)

60 10 5500
PLINE (4) = BUNFA(Y)
PLINE(S) = SURNFA(S)

%0 TO 9000

ASPHERIC 57 REVOLUTION

GO 6100 J = 1, 4

PLINE(J) = SURFA(Je20)

ITENP 2 4

IFC R .NE. 0.0)

JTENP = 42
JTEN® s 3
GO TO e600
IF( 8 .NE.
JTENP = 48
ITENP = 3
GO 70 6800
IF¢ 8 .NE.
JTEMP 3 48
GO 10 6600
rFes LT,
JTEMP = 356
GO TO €600
IF¢ 0 .LE.
JTEMP s 82

GO TO 6200

GO0 10 e300

GO 10 €400

1.0) 6O 70 ¢500

- 1.0)

60 TO 9000

DO er00 J = &, ITENP
KTEMP = JTENP ¢
PLINE (Je4) = SURFA(KTENP)

6O 10 10000

HORIZONTAL ASPHERIC CYLINDER
0o 7100 J= 2, 8

PLINE(J)) = SURFALJID)

GO YO 9200

(4 11 )
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89301000
89301200
$9301300
$9301800
$9301000
89301700
89301800
88301900
89302000
89302100
89302500
89302600
9302700
89302000
$9302900
89303000
89303100
89303500
89303800
893037TMN
893503600

59304000
89304100
89304200
89304300
8934400
89304300
89304600
89304700
89304000
89304900
89303000
39303200
89303300
89303400
89303300
80305600
39308700
89305000
89303900
89308000
89308300
89308400
§9308800
$9308800

se307000
89307100
se307200
89307300
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CCONEYRY AND SUBSTITUTION INPUT PRINT ROUTINE 1170087 PasE 9
STARS? = EPN  OGOURCE STATEMENT - IPN(S) -
[ 4 VERTICAL ASPMEARIC CYLINDER S9307900
0000 00 0100 J e 9, B $9307000
0100 PLINE(J) s BURFALJIORY) oo
88200 ITENS = 3 9307000
weo ., 0.0) &0 0 9300 89300000
JTENP s 00 09300100
e TO 800 89300800
0300 I7¢( 0 .NE, 1.0) €O 7O 8400 89308300
JTENP = O3 89308400
ITENP = & 89308000
60 TO 8800 89308000
8400 IP( B .LT, 1.0) &O 10 8300 89308700
ITRNP = & 89300000
JIENP » 70 89309900
O 1O 8800 89309000
8800 IPC B .LE., -~ 1.0) €O TO 9000 89309100
JTEWP = 67 , 89309810
oS00 0O 6700 J = i, ITEW 89309400
RTENP = JTENP ¢ 89309800
0700 PLINE (J48) s SUNFA KTENP) 89309800
« YO 10000 89309700
[4 SURFACE ECCENTRICITY VALUE 18 INCORRECT 89401000
9000 CALL CRRORE( 38M ECCENTRICITY VALUE WRONG - SUNFACE . 1) 88401800
c N
¢ PRINT SURFACE TYPE AND NUNKBER $9402000 201
10000 WRITC 6, 32080 ) ., (PLINE(S), Jm 8, 9) 89402100 o
32050 FON 7' ( SHO, THBURFACE, 13, 2X, A8 ) 89402200
WRITE (6, 32080 ) ISURFCI(L,.1), ( BURFC(J, 1), J = 8, 10) 89402800 sm
32080 FORMAT( 1HO, 18X, 4HTYPE, 12X, IOHAPERTURE PARAMETERS. 9OX. lumooo‘
1 SBMDISTANCE / 1168, "X, 3£15.?7 /7 /7 43%, RININDICES OF REVRES40ETOD
SACTION / gx, 0L18.7 ) $8400000
IF( ISURFCI(1,1) .6T7. 3 ) GO 70 10200 $9403000
WRITE (6, 32070 ) SUNFCI(11.1), SUNFC(I2.]) 89403200 210
32070 FORMAT( 1ND, 318X, IHR, 34X, IHB 7 8%, 2€15.7 ) $8403300
60 TO 11000 894033500
10200 IF( ISURFC(3,1) .NE, 4 ) GO TO 10400 89403000 "y
WRITE (6, 32000 ) ( SUNFCC(J,DI), 4 18, 10) $9404000 2823
32000 FORNAT( 1HD, 16X, SIHR, 14X, INB, 13X, SMXT, §13X, ZHYT, 14X, 1INV, 089404100
1 14X, 1INV 7 oX, 6£19.7 ) 89404200
60 TO 11000 89404300
10400 WRITE (6, 32000 ) ( SUNFC(J, D), J = 18, 16 ) 38408000 220
32000 FORNAT( SHD, 10X, INR, 14X, INB, 13X, EMA2. 13X, Z2NA3, 13X, EHA4, 89408100
1 13X, 2HAS 7 oX, 0L18.? ) 89408200 .
[ 4
4 PRINT OUT OF SURFACE HAS BEEN COMPLETED 89408900
11000 CONTINUE 89408000
P LINE 6T, 38 ) CALL PRTCTL : 890408000
¢ ,
[4 PRINT OUT IMAGE SURFACE 89400100 290
ITENP = NSURF ¢ 1§ 89408200
WRITE ¢ 6, 32100 ) 89408300 20
32100 FORMAT( I1ND, 1INIMACE SUNFACE ) 89408400

WRITE (6, 32520 ) JSURFC(L,ITENP), ( SURFC(J,ITENP), 4 Yo 10 ) 86407000 241
SP110 FORMAT( IND, 58X, 4NTYPE, 43X, RININDICES OF REFRACTION / ,.6, 89407300

1 %, 6£229.7 ) ' 89407200

IP( ATLAS NE, § ) 60 TO 12000 89407800




<
4
(4

®niso

nAnNANn

nNAn

13000

13800
14000

14500
32160

$ 000

NNannNN

SEONE TRY AND
sTARDY

S'BSVITUTION JWPUT PRINTY ROUTIIR
= EPN BOURCT STATEMENTY - [PN(O) -

WRITE ( O, INIR0 ) SUNFCI(15,.1TENP), SUIFC(ER,]1TEWP)
SRIEN FORMAT( SINOD, 10X, IHR. 14%, 1HD / 6%, 2€19.7 )
12000 IF ( NBUBTY .Ce. 0 ) €O TO 20000

CALL PATCTNL

PRINY OUT SUBSTITUTION [NFORMATION

wRITE( 6. 3018
FORNAY( MO, o
LINE s LINE o

8)
0%, ROHSUBSTITUTION INFORMATION )
e

SET POINTERS -~ | REVERENCES ISUBST( ) AND . iEWP

RCYERE
I s NSUBP o NS
JTRP w g

NCESD SUBST( ) AND SUBSYN( )
sy ¢ ¢

LOOP TO CONSTRUCT VARIABLE FORNAT

00 13800 K =
1TEwe

1., ¢
SETS THE NUMBER OF SUBSTITUTION VALUES

PRINTID PER LINE

ITENP o K
IFeo JTEN¢ LE,
ITEM® = JTENP

NSUBP ) 6O TO 13000
-1

LAST FORMAT ( CONSISTING OF ITEMP VALUES ) MAS BEEN
CONS TRUC TUD

FPHT(ITENP+3) =
60 1O 14000

FHNTI(ITENPGR) =
e 1sUBsY( |
JTENP = JTENP
| BB B |
RTENP s JTEMNP
LTENP = JTENP
N ENP = RTENP
NTENP = LTENP
J= 0

Ny

L L )4
) LT, O) FMT(ITEMPeR) = [FNT
L |

PRINT OUT SUBSTITUTION SYMBOL MEADING
WRITE ¢ @, 32160 ) ( ( SUBSYMIL,K), L=3,2 ), KakTENP ,LTENP )

FORMAT( tHOD, ?
LINE = LINE o

X, INSET, OX, 8( 2AS, 85X ) )
e

PRINT OUT SUBSTITUTION VALUES FOR ALL SETS FOR THE FIRSTY
CROUP OF PARANETERS

d s J et
FMT I8

(I8 110,5%, AND €17,.7, OR I7,81X DEPENDING ON

THE TYPE OF THE SUBSTITUTION PARANE TER

WRITEC @&, FMT
NTENP s NTENP
MTENP = MTEMP
LINE & LINE o
IP ¢ LINE LT,

STARTY
CALL PRYCTL

) Js ( SUBSTIR), Kz MTENP, NTENP )
¢ NSUBP

¢ NSUBP

]

§8 ) 6O TO 13500

NEW PAGE WITH TITLE AND SUBSTITUTION SYMBOL NCADING
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9803200
89803300
89003300
89503300
89803000
89803900

89304200
89304500
89504600
89504700
89804000
39804900

$9808000
59305200
89803300
39308700

89308900
$9508000
89308300
89900200
89808290
89300300
89508800
99308600
39308700
89507000

ses07200
ss307300

190

Ed
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GEONETRY AND SUBSTITUTION INPUT PRINT ROUTINE 11,0087 Pase v
N STARST - EPN  SOURCE STATENENT - [PN(8) -
0 TO 14800 $9307000
15500 1P ¢ 4 .LT. NSUBT ) €O TO 1800G 89507900
€ .
< VALUES FOR ALL SETS HAVE BZEN PRINTED 9308000
: IP( JTEWS .LE. NSUBP ) GO TO 12800 9308000
¢
¢ ALL SUBSTITUTION PARAMETERS HAVE BEEN PROCESSED 39300500
¢
0000 WETUAN 89902000
oo 89508000




ey
»

o

SYMBOL
NCNTRL
DATC
LMoL E
NCLRS
NSUDP
NSPLN
FLAC
PLNGNH
HEXPP
DLALN
0ELD
QMG AF
OIsT
SYSMX
MOTAN
wOB JH
EIMNT
LATTC
JSURFC
sy
BND S

DESN

LINE

SyYMBOL
SURF A

sYMBOL
FMT
BL ANK

ITENP
FMT
NTEMP

GEONT TRY AND BUBSTITUTION INPUT PRINT ROUTINE

STARSZ

COMMON BLOCK

LOCATION
00000
ooazy
00033
noass
onoe s
00044
000e?
nonse
00033
e 14
0o0ned
0nose
ooors
onore
aoore
00117
00144
notro
0320
ns224¢
ve210

00000

TYrE

CEY ERE ZEEREEREE R B B E B R Bl

COMMON BLOCK
!

COMMON BLOCK

00000

LU~ 1 JON
11319

LOCATION
114918
11454
11457
11462
11463
11470

TYPE

-a-aaa;

STORACE WMAP

SUBROUTINE STAR®

DATA ORIGIN 00001
SYMBOL LOCATION TYPE
CONTAL 00001 t
PUNCID oons2 [
NRAYS 0n03e 1
NJATL 0003? 4
NIPLN 00n0e2 !
NOB JH 0004s !
DELY 0080 [}
WLGH 00083 R
DEXPP 00036 R
OMGA2 00nne R
EPRAD 0nonse R
SPFEA onns? R
HO ooor2 R
WXU IR 0pors R
ND SGN 00100 !
WCI.RH ong2e R
CIMPL 00183 R
ILATTC 00170 t
DESGN ) 4240 R
1suBsT 08224 1
NCOND nsses 1

SYMBLS ORIGIN 016667
SUBSYM 01130 4

PRNT ORIGIN 11313
PAGE ooong 1

O IMENSJONED PROGRAM VARIABLES
SYMBOL LOCATION TYPE
PL INE 11427 R
UND IMENSJONED PROGRAM VARIABLES
$YB80L LOCATION TYPE
! 11452 4
I 11488 1
JTEMP 11480 !
K 11463 1
LTEMP 11468 I

CONMON  VARTABLES

ENTRY POINTS
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LENGTH

SYNBOL
TITLE
DATA
NSLCS
NSUBT
IMODE
NSURF
FNUMB
ZETA
WEXPP
OMGAY
PSCAL
DUMIN
DELM
WYDIR
NDSGV
* WIMHT
WCLRS
SURFC
10ESGN
BOUNDS

LENGTH
BRYSYM

LENGTH

S$YMBOL
FuT

SYMBOL
J

R

K TEMP
SFMT
MTEMP

LOCATION
o013
0on3y
00033
00040
00043
0nnes
onnsg
00054
oons?
ol T
0onss
onoro
onars
ooore
00104
00138
on:e2
no320
04240
08210

02424
n2114

onon2

LOCATION
11440

« LOCATION
11453
11456
11461
11464
11467

PaCE

~N

a-:aa-aaaaaa.a----—.-;

TyYPg

TY'E

- P D

N
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GEONETRY AND SUBSTITUTION INPUT PRINT ROUTINE 1170887 PAGE o
STARS? STORAGE  MAP
STARS SECTION .
SUBROUTINES CALLED

PRTCTL SECTION 10 JFHRD, SECTION 11 ERRORZ SECTION 12

FAEN, SECTION 13 JUNDS SECTION 14 JFFIL, SECTION 19

JFCNV, SECTION 16 sYsLOC SECTION 114

EFN  IFN  CORRE SPONDENCE

N IFN LOCATION EFN fFN LOCATION EFN IFN LOCATION
3000 FORMAT 11339 32010 FORMAT 11708 1000 10A 12457
se0z20 FORMAT 12046 32030 FORMAT 12093 11000 2344 13333
1800 1A 12331 2000 394 12357 3000 S0A 12632
ssoo 1A 12637 S000 944 12728 6000 1214 13009
7000 1584 13108 8000 1664 13113 2100 43A 12568
10000 202A 13211 2200 4TA 12579 2300 814 12608
2400 L1TY 12620 000 2004 13204 4000 624 12649
4100 ¢0A 12656 4600 88A 12rar 4200 734 12665
4500 a3a 12700 4300 T8A 12673 4700 894 Y |
8100 o7A 12708 3200 1054 12741 $300 1094 - 2780
400 133A 127¢1 3300 1174 12773 6100 1244 13008
enn 1344 13028 eso00 13504 13084 e300 1394 13038
e400 1434 13045 e300 147A 13085 8700 1334 13075
7100 1614 13108 200 173A 13120 8100 1694 13114
sa6o 1704 13133 88t 1924 13163 8400 1844 13142
@s0no 1804 13154 aron 1954 13174 32080 FORMAT . 12171
2080 FORMAT 12177 10200 2204 13270 32070 FORMAT 12230
10400 229A 13318 32080 FORMAT 12237 32090 FORMAT 12238
2100 FORMAT 12274 32110 FORMAT 12301 12000 2544 13426
s2120 FORMAT 12316 20000 3204 13654 32150 FORMAT 12328
12500 26814 13458 13500 2784 13522 13000 2724 13500
14000 282A 13527 14500 2874 13842 32180 FORMAT 12334

15000 2974 13573 154500 3144 13842
THE FIRST LOCATION NOT USED BY THIS PROGRAM IS 13708,
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INF NGIEO61 144903 -0,TT387 A% 1C 18093 LyumiF 709¢ A 69/39/%8 PAGE

CESIGCN, SENSITIVITY, AND BROFILL PLOY BPRINY ROVUTINE

H
H
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BESIGH, SENSITIVITY, AND FROIFILE FLOT FRINT ROUVINE 09/19/68 FALE
STARYZ - EFN  SOURCE STATEMENT = IFN(S) = '

SUBROUTINE STARYD $1061200
8c¢ DESCRIFTION &% 4 $1o01202
$TARIG L1STS ALL'OF THE CESIGN INFUT CATA WITH DESCRIFTIVE si1gn12na
TITLES. 1IN ACCITION 1Y LISTS ... $4001256
Sioni2ns
BOUNDARY CONDITION MATRIX C(IF HNCOMND . NE.D) $1001210
SENSITIVITY CATA (1F NFERTE.NE.D) 1001212
FROF ILE FLOT DATA (IF NFTS.NE.O) S$1n61214
COMMON 7 DATA 7 NCNTRL, CONTRL(iIm), TITLE(12), CATE(3), FUNCIC, CIOn100%
1 DATA(3486) : ' CTH61106
CIMENSION WOBJHIT), WCLRHI7), WIMHTI(T), EIMHT(?), CIMFL(T) , graG200L0
§ WCLRS(6), NDSGN(4), NOSGV(11), LATYC(3,26), SOUNSS (3,100) CTO02100
2 SURFC(20,100) » BESGNII0,50) ) SUBST(500), TLATTC(3,26) CIG02200
3 ISURFC(20,105) » ICESGN(1G,50), TSUBST(S0O), 1ENSS (3, 100) BTG02300
EQUIVALENCE (DATAC1), LMOCE )y ( CATA(), NRAYS ), ( CATA(Y), criaiong
4 NSLCS )y ¢ CATAC4), NCLRS ), ( CATA(S5), NJAIL ), { CATA(S) CT101100
2 NSUBT ), ( DATA(T), NSUER ), ( CATA(&), NIFLN ), ( CATA(9) , CYiGi200
s IMIBE )» ( CATAL10), NSPLN ), ( DATA{11), NOBJH ), ( DATAL312)y OT1G1300
¢ NSURF ), ( CATAC13), AFLAG )y DATA(14), BELY ), ( CATA(15), CT101400
$ FNUMB ). ¢ DATAC16) s FLNGH )y t BATA(37), WFLGH Yo BATALL®) eT1G4500
6 ZETA )y ( DATA(19), HEXFF ), ¢ DATA(20), DEXFF ) { SATAC(21), DBT1G16L0
? WEXEF ), ( DATA(22), CLFLN ), ( CATA(23), OMGA2 ), ( DATAC24), CT16170D
@ OMGA1 )+ ¢ DATA(25), CELE ), ( DATA(26), EFRAD ), ( CATA(27)y CTi1O1800

® FSCAL )y ( CATA(28), OMGAF )y ( CATA(29), SFFEA ), ( CATA(3L) , DT1G190O )
A BUMIN ), ( DATA(31), ODIST )y ( DATA(32), HD Yo € BATAL3Y), AR Lr-didad]
B BELK ), € DATA(34), SYSMX ), ( CATA(3S), WXBIR ), ( DATA(36), OT162160
C WYCIR ), € DATA(37), ROTAN ), ( DATA(38), NDSGN(1) ), ( CATAL42),071022G5
D NCSGV(1) )y ( DATA(53), WOIBJH(1) )y (CATALEN), WCLRHIL) ), ' BT102300
€ ( CATA(E7)» WIMHT(3) )y (DATA(74), EIMHT(1) ), ( DATA(RY), BTin2400
F CIMFL(1) )y ( DATA(88), WCLRS(1) ), BTi102500
¢ ¢ DATAC94), LATTC(1,1), ILATTC(3,1) ), ( DATA(182), SURFC(1,1), BT1G26GO
H ISURFC(1,3) ) ¢ CATA(2182) s DESGN(1,1), IBESGN(1,1) ),y - CTiIn2700
1 ¢ DATA(2682), SUBST(1), ISUBST(31) ), ( DATA(33g2), BOUNCS(3,1), ©Tiu2800

J IBNSS(1,1) ), ( CATA(3483), NCOND ) ’ BTi62900 v

EQUIVALENCE ( CATA(3484), ATRGGR )» ( CATA(3485), GAUSS ) CT1G3000
INTEGER CONTRL, AFLAG, DATE, ATRGGR : ‘ DT201000
REAL LATTC o : . - BTan2nan
THIS BLOCK OF COMMON CONTAINS THE SYMEOLS USEC IN DESION SYGO100G
AND SUBSTITUTION - UTILIZ2ED FOR PRINT QUT SYGL2000
COMMON /7 SYMELS / SCESN(12,5%), SUBSYM(2,250), BCYSYM(2,160) SYOOLILON
INTEGER SCESN, SUBSYM, EBDYSYM SYQLAGGS
COMMOINZF ANT /L INE ,F AGE . FYIGG2500
INTEGER FAGE : : FTnc2700
THIS SLOCK OF COMMON CONTAINS FERTURSATION VALUES FBOOIOOG
CoMMoON /7 FERIE /7 FERTEI3G,4) s NFERTE, RCFOLS EROG2000
EQUIVALENCE ( FERTB(1,1), IFERTE(3,1) ) ] FEGOGIOLG
CIMENSION  IFERTE(36,4) - . ' FEonanns

INTEGER REFOCS - FEOO5a0G

CoaMa 2 FLOTC /7 YMAXX, B2%iNH, NETS FConinGg
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N CESION, SENSITIVITY, AND BROFILE FPLOT BRINT ROUTINE 69/ /68 FAGE
STARY2 = EFN  SOURCE STATEMENT =« IFN(S) - '
. <
CATA EBLANK 7 6Wt /, MINUS 7/ §H- / $1652500 .
INTEGER BLANK Sin02200
CIMENSION 1SIGNI(G) ) $10024G0
¢ ‘ ,
< STARY OF STARIG SUBROUTINE $1003000
‘ c ° ‘ '
' CALL FRTCTL 1003200 2
WRITE  ©, 32000 ) FNUMB, FULNGH, WFLGH, 2ETA, HEXFF, BEXFF , 81604000

g WEXFF, C 1y WOBJHU) » WCLRH(1), WIMHT(I), EIMHT(I), 1 = §,NJBJH )SI00641GS 3

32000 FORMAT( tHO, SIHREQUIRED F/ NUMBER.eeueeesasnssrcnncososess sone FNSIOLASHE
fUMB, E19.7 7 5¢H REQUIRED FOCAL LENGTH.  ivurerrrsnnnnossons sseee FSIOGAGON
2LNGH, £19.7 7 5&4H WEIOHT N FOCAL LENGTH . oeeertresnronnnes sneess SIONATON

, SWFLGH, €19.7 / S3H CORRECTION VECTOR SCALE FACTOR. v eeosene snveeesSIOGARNG

4 2ETA, E20.7 /7 54H OBJIECT HEIGHT FOR EXIT FURIL FLANE cevves covess 81004000

8 HEXFF, £19.7 7 S54H REQUIRED FOSTITION EXIT FURIL PLANE cvves oovsosSIOOSOGT

| 6. CEXFF, €19.7 /7 54H WEIGHT ON EXIT FUFIL PLANE FOSITION... cvusee 51055100

V.. WEXFF, £19.7 /7 21X, 44H #itdr OBJECT HEIGHT CEFENDENT WEIGHTS Siansznac

eadenun /7 &X, $4H OBJECT HEIGHT, TX, SHWIBJH, 11X, SHWCLRH, 11X,  $in6s53n66

| 9 SHWIMHT, 1§Xs SHEIMHY 7/ ( 112, 6%, 4E16.7 ) ) S1005405
| ¢ )
WRITE ( 6, 32910 ) C 1, WCLRS(1), 1 = 1, NCLRS ) $1606000 13
32016 FORMAT( 1HO, 23X, 36H H:iis COLOR DEFENCENT WEIGHTS #ux%x /7 31X, Si0ces5ch
1 6H COLOR, 6X, 6H WCLRS 7 ( 135, 4X, E14.7 ) ) . $1066600
4

WRITE ¢ 6, 32520 ) WXDIR, WYCIR, SFFEA, OMGAF, DUMIN, SYSMX,NCINDS16G7GGG 20
: 32020 FORMATC $HO, S53HX DIRECTION WETGHTY o iieveererennnnconscsonss ooss WKSIORRONH
( 101Rs €19.7 7 54H Y DIRECTION WETOHT o vvvveererresrenesonvone saess WSIGHRIGEH

2YDIR, €19.7 /7 S4H MINIMUM THICKNESS TO AVOID FEATHERING vo oeoe. . S1008200

3 SPFEA, £19.7 7/ 54H SCALE FACTOR FOR FEATHER CHECK RAY..ees coueo..S160300

&. OMGAF, E12.77 54H MINIMUM PARAMETER INCREMENT...eveersoee easesssSIO0BEED

5. CUMIN, £19.7 7 S4H MAXIMUM LENGTH OF SYSTEM..uvvvuereooce soeess SIOOR5G0

6.. SYSMX, E19.7 /54H NUMBER OF BOUNDARY CONCITIONS .. vuusses ooeess S1008600

7.. NCOND, 19 ) S1GG87O0
IFC NCONC .LE. 0 ) GO TO 2560 510410065 *
c .
C BOUNDARY CONCITIONS ARE PRESENT $1041200 )
WRITE ( 6, 32030 ) S10414005 23
32030 FORMAT( $HO, 22X, 38H #¥2%% BIOUNDARY CONDITION MATRIX #akis ) $1541600
WRITE ¢ 6, 32035 ) $1642000 24
P 32035 FORMAT( SHO, 17X, OHFARAMETER, 10X, 7THMINIMUM, 10X, 7HMAXIMUM ) $1042200
LINE = LINE ¢ NOBJH ¢ NCLRS ¢ 29 $1042440
O 2000 1 = 1, NCOND $164300%
WRITEC 6, 32045 ) BLYSYM(1,1), BCYSYM(2,1), £2UNDS(2,1), $1643200
1 BOUNDS(3, 1) $1643300 28
32uen FORMATC tH , 17X, 2A6, 2E17.7 ) $1043400
LINE = LINE ¢ § o : A $1043600
IFC LINE LT, 55 ) 6D TO 2660 ' $1043860
¢ .
4 BEGIN NEW FAGE = FRINT TITLE S$1044000
CALL BRTCTL . Synsa200 37
WRITE € 6, 32035 ) . ' $31044500 38
LINEC = LINE ¢ 2 $1044600
2050 CONTINUE . $1045500
2550 IFC LINE 6T, €5.) CALL FRYCTL ' . Sgnagsnn . ;
‘ . “ v::",

.-
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BESION, SENSITIVITY, AN FROUFILE FLOY FRINT AOUTINE 09715768
$TARLZ < EFN  SOURCE STATEMENT =  TFNH(S) -
WRITE ( 6. 32050 ) ( NDSGNIYY, 1=1,4 ), NOSOLVIY) 8106000 48

32080 FORMATC §HG, SEHTOTAL NUMBER OF CESTOM VARTABLES....c0eveve ooe. NSSINEESTH
1SGNU1), 16 /7 S7H MINIMUM FERMISSIELE CESICN VARTAELE NUMEER..... NS16£68G0
2CSCN(2) , T4 7 STH MAXIMUM PEAMISSISLE SESIGH VARIABLE MUMBER..... S1046700
INSSON(3), 14 /7 57TH NUMBER OF CESTON ITTERATIONS iiiuievuvasnes sussss 81046000
4 NDSGN(4), 14 7 STH NUMSER OF BESIGN VARIACLES FER 1TERATION......810£8900

8, NDSCVLY), 14 ) $1047000
1TEMFE = NOSGVIL) o g 81047200
¢ _
WRITE ¢ 6, 320580 ) ( NDSGVILY, 1 = 2, 1VEME ) 81047500 52
s2uet FORMAT( ¢H , SGHBESION VARIABLE NUMBERS FIRST-ITERATIOM.. s e... NOSiGAROON
156vVeE2) s 11Xy 1G13) 81548100
WRITE ( 6, 32070 ) NJAIL, AFLAG 81048500 89
32070 FORMATL §H o SIHNUMBER OF SKIFS FOR BAD COMBINATION. ., vseve sees NISINARTOH
SATL,y 17 7 551 SFECIAL DESION ITERATION FRINTOUT FLAG...sess oo JTNESIODARSLN
2RY, 16 ) 810489010
WRITE € 6, 32072 )  ATRGGR 81048910 65
32072 FORMAT(SIH » SAHIFTION FLAG TO RE-COMFUTE D(J)ivseeersesssseoes ATRSINIZRO12
166K, 16 ) ' . 81048914
WRITE ( 6, 32076 ) GAUSS $104892¢4 61
32076 FORMAT(IM + S3HSTANCARD CEVIATION FOR GAUSSTIAN WEIGHTING... ... GAUS1G48926
188, €19.7 ) 81046928
LINE = LINE ¢ 11 $1049000
tF ¢ NDSGN(3) .EQ., O ) GO T 54000 81049100
IFC LINE 6T, &0 )  CALL PRYCTL 81649200
( .
C FRINY OUT CESION INFORMATION $1061000
(4 . ’ 67
WRITE ¢ 6y 32080 ) 83061500 68
2080 FORMATC tHG, 21X, 30MSH%k® DESICN INFORMATION fastk ) $1662000
WRITE ( 6, 32090 ) ) . ) $1062500 69
32090 FORMAT( 1HO, 4H 1., &H ND,, 32X, 18H DESIGN FARAMETERS, 35X, S$1063G50
1 $IHACTUAL BET., 2%, OHREQ, CET,, 3X, OSHINCREMEN) ) $1663100
LINE = LINE ¢ & ‘ 810663500
1TEMP = NDSGN(Y) $1063600
¢
0O &unn 1 = 1, ITEMP $1064500
KK = 1ABSC ICESOMNCs, 1) ) $1054100
0O 2o0n K = 1, 6 $1062200
2006 1SIGN(K) = BLANK $1664300
> 3o00 K = 3, KK $1064400
snnn IFC ICESGN(Ke3,1) LE. O ) ISIGN(K) = MINUS $10664505
WRITE (6, 32150 ) 1, ICESGN(1, 1), ISIGNC3), SCESN(1,1), $1064600
4 SDESN(2,1), ISIGN(2), SCESN(3,1), SCESN(4,1), ISIGN(3), S1064700
2 SCESN(5,1), SCESN(S,1), ISIGN(4), SCESN(7,1), SCESN(a, 1), $1064800
3 ISIGN(S), SDESN(9,1), SCESN(1n, 1), 1SIGN(6), SCESN(11,1), $1064900
¢ SCESN(32,1), CESON(It, 1), CESGN(2,1), CESGN(3, 1) $1665L00 89
2160 FORMATC 1M 4 12, Ta, 11X, 60 A1, 246, 1X ), 3E12.4 ) $1065200
LINE = LINE + 3 ' 51055500
1F 0 LINE LT, 85 ) 6D TO 4000 $1065600
4
4 BEGIN NiW FAGE =~ FRINT TITLE $1066000
CALl FRICTL $1066200 110
WRITE € 6, 32796 ) $1056500 111
LINE = LINE ¢ 2 81666700
ennn CONT INVE $1667500

Fact
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CESIOH, SENSITIVITY, AND FROFILE FLOT BRINT ROUTINE 09719768 PAGE ¢
$TARY2 - EFN SUURCE STATEMENY -  IFN(S) -

son IF¢ NFERTE LE0., ) O 10 ennn - $1570000
< .
C FRINT QUT PERTURBATION INFORMATION Sgn71000
14

LINE = LIRE & NFCKRID ¢ 7 $1671160

IFC LIRE L6T, %4 ) CALL FRICTL S1671200 120

WRITE ¢ 6y d23110 ) 816731600 124

32110 FORMATC §HO, 18X, 35HwuAss SENSITIVITY INFTOARMATION midss ) $1574806
WR1TE ( 6, 323112 )} NFERTE .
112 FORMAT L $HO, SaHNUMBER OF FARAMETERS s e vivevensesvcosonnoanes eess NP
1ERTE. 16 )
NREFC = REFOCS ¢ §

122

(4

O IO L gyan, $1%0, %200, %250 ), NREFC
5100 WRITE € 6, 32114 ) FEFOCS 124
321124 FORMATL IH o BSAHREFOCUS OF TUON, it eesnscsrssssssasasesessosos sess RE

1FOCSs 5%, 13, 3. $4HBO NOT REFOCUS ) .

¢ 10 5300 ,
5150 WRITE € 6, 32115 ) REFOCS . 126
32115 FORMATC IH , SAHREFOCUS OF TION,. s ivseeeercossssrsorssevssnnss soas RE ‘

FOCSy 5X, 11, 3X, 22HREFOCUS FOR MIN, RMS X )

O 10O 5300 - .
g200 WRITE € 6, 32116 ) REFOCS 128
32116 FORMATC $H |, SAHREFOCUS OF TION ., cevesesesnsnsosnssssnessessessss RE

$FOCS, 5%, 13, 3X, 22HREFOCUS FOR MIN, RMS Y )

¢O 10 S3an
8250 WRITE € 6, 32117 ) REFOCS ’ 130
32117 FORMAT‘ 14 54“REF‘:’CUS ‘:‘FT‘ONoococnnn-o:no.ano'oaooacooo.n R RE

IFOCS, X, 13, 3X, 26HREFOCUS FOR MIN, SFOT S12E )

<
300 WRITE € €y 22110 ) ' = 131
321106 FORMAT O JHU, 2Xs 3IHND,, 10X, OHFARAMETER, 47X, BHFER CENTY ) ' .
to s$500 1 = 3, NFERTE . 81673000 !
WRITE ¢ 6, 32420 ) 1, FERTB(1,3, PERTEB(1,4), FERTE(1,1) S107400 134
32320 FORMATLC gmt , 14, 10X, 2A5, 310X, €14.7 ) $1073600
$500 CONTINUE $31073800
entt IFL NFTS ,LE, © ) 60 TD gonnn $1081000
(4
C PRINT QUT CROSS SECTION FLOT INFORMATION $1081200
LINE = LINE ¢ 6 ’ $1081400
IFC LINE 6T, %2 ) CALL PRTICTL $10816G0 146
WRITE € 6, 32150 ) $1082000 147
32380 FORMATC (HG, 15%, A2Husdss CROSS SECTION FLOT INFORMATION #4%i% ) $9682200
WRITE ¢ 6, 32155 ) YMAXX, CIMIN, NFTS S16R3INGO 148
32385 FORMATC 1HD, SIHCTIAMETER OF LENS PLOT ... eevceevessasssassses ssss YMSIGRIZON
$AXX, £19.7 / 5&H MINUMINM AIR SFACE SEFARATION. . ...oosesasesvoas, DSIGARIANG .
2IMIN, €£19.7 7/ 53H NUMEER OF SURFACE FOINTS FER ELEMENT . oeee sosees SITRIGHO * N
3NFYIS, 1& ) 81083800
(4
C ENC OF STARIO SUBRIVUTINE 81091660
o060 RETURN ' $1593060

ENC - Si095000
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CESIGN, SENSITIVITY, AND BROFILE FLOT FRINT ROUTINE 069718768 FAGE
STARYZ ' STORAGE MAF
SUBROVUTINE STARiG :
COMMON  VARTABLES .
COMMON BLOCK CATA ORIGIN QOGN LENGTH 0667¢
sTmpeol LOCATION TYPE SYMEOL LOCATION TYPE SYUBIL LICATION TYFE
NI RL GO0 1 CONTRL 09003 1 TITLE GOn1y R
tatE von2? 1 FUNCID 6o632 R CATA 65033 R
VHCE 0663 1 NRAYS 00634 1 NSLCS 50035 1
W.LRS GOnd6 1 NJAIL Onn37 1 NSUET onnen 1
WBUEE GOOA Y 1 NIFLN o642 1 IMODE Go04Y 1
15F LN Onn44 1 NOB JH 00045 1 NSURF OO046 1
KLAG 00047 1 BELY [s1a1s1.10) R FHNUNME 05054 R
FUNON 6uns2 R WFLGH onns3 R 2ETA on05e &
HXFF GOn5Y R CEXFF 00656 K MWEXFF aGns7y 13
CLFLN [Tl R OMG A2 00061 R OMG A} 00062 R
teLe O0063 R EFRAC Onn64 R FSCAL 65065 ®
o146 AF Gho66 R SFFEA LOneT R DUMIN o070 F
w15 GOO71 3 Hw GnoTe R CELY Goo73 K
ST SMX O0G74 R WXB 1R GOo75 R WYBIR o0076 R
ROT AN on077 R NDSGN an1a6 1 N2 SOV ani04 1
wWoU JH GoLsY R WCLRH 00126 R WIUHY 00135 R
EIMHY On44 R CIMPL 06153 R WCLRS 65162 R
LATTC o070 K ILATTC 06170 1 SURFC 005320 R
1SURF C 0320 1 CESGN 64240 R 1BESGN 04240 1
wesSY 05224 R 1SUBST 65224 1 BOUNCS 06215 &
{ 1eHCS 06210 1 NCOND 16665 1 ATROGR 06666 1
. CAUSS . 06667 R -
COMMON BLOCK SYMBLS ORI1GIN 06672 LENGTH 62424
STESH Onnnn 1 SUBSYM 01430 1. BDYSYM G114 1
COMMON BLOCK PRNT ORIGIN 11316 LENGTH onO02 A
LINE OOGO0 1 PAGE onGa01 1 :
COMMON BLOCK FERTD ORIGIN 11320 - LENGTH Gn172
FERTD 06560 R NFERTE 00170 | REFOCS 00171 1
FERTE 00060 1
COMMON BLOCK FLOTC ORIGIN 11512 LENGTH OOnn3
™AXX OLO00 3 BZMIN a6601 3 NF1S 65602 1
CIMENSIONED FROGR AM VARIASLES !
SYMBOL LOCATION TLFE SYMBIL LOCATION TYFE SYMEIL LOCATION TYE|
15161 11515 1 '
UNC IMENSIONED FROIGR AM VARIABLES
sYmMEOL LOCATION IYFE SYMBOL LOCATION " TYPE STUSOL LOCATION TYF
EL ANK 11523 ! 1 11524 1 1TEMP 11525 1
L3 11526 1 MINUS 11527 1 NREFC 11530 1




Pand N

cest

My SENSITIVITY, ANC BFROFILE PLOY FRINT ROUTINE

$TARY2

SYTARYG

FRYICTIL

JINGE .

$YSLOC
ou IFN
200 FORMAT
B0 24
) 394
2060 FORMAT
wore FORMAT
32590 FORMAY
00 84A
2116 FORMAY
550 126 A
w2118 FORMAY
32116 FORMAY
8500 1384A
R155 FORMAT
THE FIRSY

LQ(AT!ON.NDj

SECYION

SECTICN
SECTION
SECTION

13

14
17
(44

LOCATION

11554
130621
13015
12211
1227
12315
13212
12350
13420
12375
12440
13504
12524

EFN
3200
32630
32040
32070
$GOO
40090
32160
32112
5205
5300
32117
32126
32155

SIORAGE  MaAP

ENTRY FOINTS

SUBROUTINES TALLED

FWRC, SECTION 15
JFFIL, SECTION 18

EFn 1FN CORRE SEONDENCE

1FN LOCATION
FORMAT 11726
FORMAY 12067
FORMAT 1211}
FORMAY 12226
115A 13336
112A 13332
FORMAT 12340
FORMAY 12361
128A 13434
131A 13452
FORMAT 12462
FORMAY 12516
FORMAT 12536

USEC BY THIS FROGRAM IS 13602,
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09/15/68

. EFN
32620
32035
32050
32072
32080
2900
6000
5100
8250
32115
32118

106600

FXEM,
JFCNV,

IFN
FORMAY
FORMAY
FORMAY
FORMAY
FORMAY

79A

141A
124
130A

.FORMAY

FORMAY
149A

*AGE €

$ECYION
SECTYION

LOCATIC

117506
12101
12120
12255
12305
13175
13506
13407
13442
12416
12505
13547

f
H
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INF (NGIOOO1 86903577347 1A% 1C 18498 LIGH%F 1082 A n9/19/68 FAGL
| &
$T1LE BUBROUTINE 10 UNFACK A BCD WORD
$15F TC UNCCD., M9¢ XR7? LINK §  (UNFECD) . uBeonnIs
[}
%
L 4
A
3

pahegtat O i g
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SUCAROCTING T UNRACK A BCD WORD 09719708 FaAGE
uneer ., « €FN SOURCE SYATEMENY =  IFNL(S) -
SUBROUYTINE  UNFECD( BCCWRD,- BCO ) , uBcounzn
¢
¢ e85 INFUTS 359 uscone2y
€ BCCWRD  CONTALINS A 6 CHARACTIER WORC 10 LE UNEACKED INTD 6 WORCS, VECCna2?
< uBceoa2y
¢ s5% QUIFUTS #1519 vecoae. ¢
¢ tct FIRSY OF 6 WOURDS WHICH CONTAIN THE 6 CHARACTERS-~RIGHT ACJIVUST USCOoa2S
¢ €0 WI1TH LEADING 2EROS, UBConez:
¢ , vectoe2?
4 on% DESCRIFTION ans VEons2e
d UNFEBCO UNFEACKS THE SYMEDL IN BCOWRD INTD & CHARACTERS WHICH 1T UB!ue29
< SIORES RIOHY ADJUSTED WITH LEACING Z2ERDS THTD £CD(1) THRU ECC(6VECOTadn
(4 ), RESFECTIVELY., THE CECICE/ZENCOCE CAPABILITY OF FORTRAN 1S uUBctnady
C USED 1O PERFORM THE UNEACRING, vecooede
¢ )
INTEGER CCOWRD,ACD(6) 4BCD(6) UBCoOnsn
Lo 10 1=1.46 ' UBco016o
. ACC(1)=z0 VBCbo110
10 gcot=n ' vecensen
CECICE (6, 1L60,BCOWRD) ACD UBCoa13n 9
1000 FORMAT(GAY) UBCC D140
ENCOCE (6,1010,8CD) ACD UEBCCO150 11
110 FORMAT (SHOGOO0AY) . UECon16n
RETURN VBCCH17O

€Ho uBcCnien
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F .
SUBRLUTINE TO UNFACK A BCD WORD . 069/19/68 . PAGE 2
unBCE . SIORAGE  MAF
SUBROIUTINE UNFDCD ’
CIMENSIONED PROGR AM VARIASLES
seMEOL LOCAT JON ISFE SYMBOL LOCATION TYFE SYMBOL LOCATION 1YFE
P 00551 1
ENTRY FOINT S
UNFECT SECTION 3
) SUBRIUTINES CALLED
.CECC. SECYION ¢ FSLI, SECTION L .ENCC, SECTION '
F LD, SECTION 7 . FRIN, SECTION 8 FCHY, SCCTION
FFIL, SECTION 10 $YSLOC SECTION 11
EFN 1FN CORRE SFONDENCE
TN 1IFN LOCATION EFN l.FN LOCATION EFN IFN LOCAT Y
1% 6A onn24 1000 FORMAY 00017 1640 FORMUATY ocnen

THE FIRST LOCATION ROT USED BY THIS FROUGRAM 1S aniyns,
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8408 INF ,NOIO0OOE .44800~0,77387 AN 1C1,3,35000 L. WILSON INFORMATICS
$1800 NOGO

»

STYITLE VECTOR-MATRIX BCD TO [INTEGER CONVERT ROUTINE
8187 TC VCNVR., M%¢ XR? LINK § (VCNVRT ,MCNVRT) v€001020

A 13°31°°29°°° 11/00/87 seseisViINJOS

b
o LB




-— — e— ————

reesee

ANNANDANODANANNADN

VECTOR-NATRIX BCD TO INTEGER CONVERT ROUTINE
VCNVR. < EPN  SOURCE STATEMENT <~ [IFN(S) -

SUBROUTINE VCNVRT( BCOWRD ., INTESG, ¢ )

ese INPUTS S8
BCOWRD LOCATION CONTAINING A BCO VECTOR SUBSCRIPT OF THC FORM X)
xx) . NAXY
see QUTPUTS o8
INTEG LOCATION WHERE VCNVRT I8 YO STORE INTEGER SUBSCRIPT
. ALTERNATE RETURNIF BCOWRD IS8 INVALID

s DESCRIPTION s8e
VCNVRT CONVERTS A GIVEN VECTOR SUBSCRIPT FROM BCD TO INTEGER.
USED AY READS WHEN PROCESSING SYMBOL CARDS.

CIMENSION IDJIGT(30), IBCD ()

INTEGER BCDWRD, RTPRN, COMMA

DATA [IDIGT ¢/ 8HODOOND, 64ODDODI, SHODDDN2, SHODOOO3. SHODNOOS,

1 SNDOONOS, BWODDODS, SHOOLOO?, 6HNDODDA, SHUDNODA /. RTPRN, COMMA
& 7/ SHOOOOOD) . GNDODBODO, /

CALL UNPBCD( BCOWRD, I8CD )
FAE B
INTEG 3 O
10000 200 1 =8, %0
IF¢ 18CD ()Y .EQ. IDIGT(]) ) GO TO 300
200 CONTINUVE
IF (1BCD(J) .NE.RTPRN .OR. J.LT.2 .OR. J.GT.4)RETURN 1
RETURN

300 INTEGz2 308 INTEG+] -1

AN ANHAANHTANANNNNADND 0N

n

J 3 et
GO TO 3100

ENTRY MCNVRT( BCDWRD, INTEG. JNTEG, * )

ses INPUTS o8
BCOWRD LOCATION CONTAINING A BCD MATRIX SUBSCRIPT OF THE FORM X,Y)
X,vy) , XX,v) , XX,vY)

*as OUTPUTS sus
INTEG LOCATION WHERE INTEGER ROW SUBSCRIPT IS TO BE STORED
JNTEG LOCATION WHERE INTEGER COLUMN SUBSCRIPT IS TO BE STORED
L ALTERNATE RETURN IF BCOWRD 18 INVALID

8 . 1. SCRIPTION #¢s
i 'RT CONVERTS A GIVEN BCD MATRIX SUBSCRIPT PAIR TO INTELER.

USEL BY READS WHEN PROCESSING SYNBOL CARDS.
CALL UNPBCD( BCOWRD. IBCD )
CETERMINE FIRST SUBSCRIPT, SAVE IN INTEG
J st
INTEG 2 0

sno DO 600 I = 1, 10
IF ¢ 18CD(J) .EQ. IDIGT(I) ) GO TO 700
600 CONTINUE
IF (IBCD (J) .NE,COMMA .OR., J.LT.2 .OR. J.GE.4)RETURN 1

TR-67-700-10-2
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1170087

vc001100

vCoo1 302

VCO01504

vCoo1108
veons 108
vCoo1110
vCooti1e
veoos114
vCoo1118
vCoo1119
vecaons 120
vcaog 122

vcoog200
venos3a00
vean1400
vecnoisno
vcno1e00
vcon1700
veanz00
vean2200
vennz3oo
vennz400
vcon2soo
veonaeno
veno2700
vc0o2800
veon3ano
veons1no
venosa2on
veanssno
veans?oo

veonsr a2
venosros

‘veonsroe

veoosros
veonsr 10
veoosrs2
veonsr 14
veons? 16
veoosrie
veoos?20
vcoosr2e
veoosras

vCop3800
vconseno
vCo04000
vC004 100
vC004200
vCop4s00
vC€004400
vC004500

24

Pasc
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VECTOR-MATRIX BCO TO INTEGER CONVERY ROUTINE 1370087 PaGE 2
VCNVR, - EFN  SOURCC STATEMENT - [IFN(S) -~

K=z 0 vC00e800
IR B IO | vCo0e?00
6O 1O 800 vC004 900

700 INTEG = 10es(J-1) & INTEG ¢ | - ¢ vC004 900 ] ]
J= Jog vC008000
¢0 TO S00 vCo0s100
4 DETERMINE SECOND SUBSCRIPT, SAVE IN JINTES vCoose00
800 JNTEG s O vCcons3oo
00 00 10001 = 1, 10 vCons4 00
IF ¢ IBCO(J) .EQ. IDIGCT(I) ) GO TO 1100 vCooss oo
1000 CONTINUE V003800
JF ¢ IBCD(J) .NE. RYPRN .OR., 1t .GT. 6 ) RETURN I vecons? 0o
RETURN vCo03 800

1100 JNTEG = 088K & JINTEG ¢ | - 1§ veonsen0 (1}
KK o1 vCous 000
Jz Jet vCons § 00
GO TO 900 veouseno
END vcoos 3o
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VECTOR-MATRIN BCO TO INTEGER CONVERT ROUTINE 1170087 Pact 3
VCNVR, STORACE MAP
SUBROUTINE VCNVART
OINENSJIONED PROGRAMN VARIABLES
SYMBOL LOCATION TYPE SYMBOL LOCATION TYPE S$YMBOL LOCATION TYPre
miIcT 00001 ! 18¢0 00013 !
UND IMENS TONED PROGRAN VARIABLES
SYMBOL LOCATION TYPE SYMBOL LOCATION TYPE S$YMBOL LOCATION TYPE
RTPAN ooozs ! COMMA oooee ! 4 0002S !
1 00024 H K 00023 |
ENTRY POINTS
VCNVRY SECYION 3 MCNVRY SECTION 4
SUBROUTINES CALLED
UNPBCD SECTION ] JXPT, SECTION [ ] SYSLOC SECTION 4
EFN IFN  CORRE SPONDENCE

N IFN LOCATION EFN IFN LOCATION EFN IFN LOCATION
100 SA oonso 200 14A 00082 300 204 0ng0e
800 t 14 00126 600 364 ) 00140 700 44A 00166
800 48A oo210 900 49A oness 1600 584 on22s

1100 S4A oo2es
THE FIRST LOCATION NOT USED BY THIS PROGRAM IS 00347,
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IHF (NDIO0D3 144903-0,T77387,A4 1C 18403 LIOMRC 7594 A 09/2%/68 , PACE

MIF CARD PUNCH ROUTINE
M94 , XR? LINK (MIFFN) . H1050909

i
&
g

g
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NIF CARD FUNCH EOUTINE 09725748 1 4114
WICEND - EFN SHURCE STATEMENT =  IFN(S) -
SUBROUYINE MTFFMN 1165559
. NIS51953
ess CESCRIFTION 838 NI551552
WMIEFN, UTILIZING FOLCF TATA, FUNCHES FAGOS NAMELISY SINFUY n1G51053
CARDS FOR FACOS MIF CARPABILITY, . L 1§12 LrleY)
HTG51055
COMMON 7 DATA / NCNTRL, CONTRLEIG), TITLE(12), DATE(3), FUNCID, CI5G1600
3 CATA(32806) 81051199
DIMENSION WOBIHIT), WCLRHITY, WIMKTLT), EIMNTLT), CIMPLIT), 81652959
3 WCLRS(6), NDSGNC4), NDSCV(13), LATTC(3,26), DOUNTS(3,100), BI1G52169
2 BURFC(20,100), DESCN(15,50), SUBST(500), ILATIC(3,26), DY052290
3 ISURFC(25,100), IDESCH(10,5G), 1SUBSY(500), IENDS(3,100) 01062355
CAQUIVA.ENCE ¢ OATA(1), LMODE )y ( CATAL2), NRAYS ), ( BATA(Y), ©T103000
3 HSLCS ), ( DATAC(R), NCLRS ), ¢ DATA(S), NJAIL ),y ( DATALG) , B11G1153
2 NSUBY ), ( DATALT), NSUTF ), € BATA(B), NIFLN ), ( DATA(D) , BT116G1255
S IMWOSE ), ¢ DATACI0), KRSFLH ), € DATACI1), NOBIH ), ( DATA(12), 8T161359
& NSURF ), ( BATAL13), AFLAG ), ¢ CATA(14), CELY ), ( DATA(1S5), BY16G1459
8 FIRU4D )¢ ¢ DATAL36) ) FLRGH ), € CATA(I7), WTLGH ), GATA(L 8), 07161555
6 ZETA ), € DATA(19), HEXEP ), ( DATAL20), DEXFP ). ( DATAL21), DT161055
7 WEXEFR 3, ¢ DATA(22), DLFLN ), ( DATA(23), OHGAZ2 )y CATA(24), 0T151709
8 OMGCAL ), ¢ DATA(25), CELD ), ( CATA(26),s EFRAD ), ¢ DATAL2TY, DY10155%
© FSCAL ), ¢ DATA(28) 4 OHGAF ), { DATA(29), SFFEA ), ( DATA(3IDY, DT151C5D *
a CUHIN ), ¢ DATA(31), ODIST ), ( CATA(32), WO 3 ( DATA(IYY, BY1024599
B BELIE )¢ ¢ DATA(D4), SYSKX 3, ( CATA(35) , WXDIR ),y € DATALIG), 073152159
C WYDIR )y ( DATA(3IT), ROTAN ), ( CATA(38), NDSONI(1) ), ( DATA(42),DVi52205
D NOSGVEL) )y ¢ DATACS3), MOZJIH(1) ), (DATALED), WCLRHID) ), BT16G2345
£ ( CATA(G7), MIMHT(Y) ), (CATALTAZ), EIMHT(Y) ), € DATALRY)Y, DY1G2455 -
F CIMELCL) ), ¢ DATA(BB), WCLRS(1) ), BY162555
6  DATA(94), LATTC(1,1), ILATTC(1,1) ), t DATA(182), SURFC(1,%), DOTi02340
H ISURFC(3,1) ), € DATA(21R2), BESGN(1,1), ICESGN(1.1) ), CT152705
1 ¢ CATA(2GB2), SUDSTI(1), 1SUSSTL1) ), ( BATA(3182), BOUNDS(1,1), OT1G2055
J.18KDSC1,3) ), € DATA(3483), HCOND ) CT162S55
EQUIVALENCE ¢ DATA(3484), ATRGGR ) ( DATA(3485), GAUSS ) BT1630459
INTEGER CONTRL, AFLAG, CATE, ATRGGR 072614556
KEAL LATYC £T262055
: HUTO01053
BININSION BETAF(100), BETAS(199), CELMUCI90) , CFORM(4,100) NTGG1657
3 RMOSC160), SKAPA(IGO), TOX(30), TS(150), XMUSL100) NIHGI550
. HTG51520
START OF MIFPN SUBROUTINE HYGG1G21
NHIGOIG22
COMFUTE MTF INPUT FROM FOLEP PARAMETERS UTO51623
BEYAO = EFRAD HTIGG1G35
N = NSURF ¢ § . UYG0IG35
N = O3 . HTIGD1G40
0O 1209 K = §, WK NIO01G25
1200 TO%(K) = SURFC(4,1) HID51650
XLINY = $.70 OCISY = SURIC(4,1) ) . NTS01655
CO 1699 J = §,N HTSG1155
IFL SURFC(2,J) .NE, D, ) ¢O TO 340 UING13155 -
BCYAFL(S = O, NTO51315
BETLSCI) = O, 1551115
¢O 10 %99 UYS51125
3100 IF( SURFC(3,J) .Ea. 0. ) €O T0 299 RIGGI1ES

CALL CRROR2( 36H MIF ABORTEC--RECTANGULAR AFER‘URﬁl v 3 RIOGIL3S 25



290

300

$09

€00

630

700

1000
<
<

10

’

20

1450

30
1500

1%29%

MIF CARD PUNCHK ROUTINE
MIFPN2 = EFN SOURCE STATEMENY <« IFN(BY -~

RETURK

1P ¢ SURFC(2,0) (Y. 0. ) w0 10 Y09

BETAPLI) = O,

BCTAS(Y) 3 SURFLL2,))

¢O 10 %00

BETAPCJ) = SURFC(2,J)

BETASLI) = O,

NCP4 t NCLRS ¢ 4

DELMUCJ) = SURFCNCFA,J) - SURFCLIS, )

1F L BURFCLS,J) NE, 4, ) @O 10 600

CALL ERROR2( 3IGM MTF ABORTED-TRANSLATEC/TILTED CONIC, J )

RETURN

1FLG = O

1F ¢ SURFC(1,9) JLE. 3.)

DO 100 1 = 1,4

“IFL 1FLG ,EQ., O ) O YO 650

DFORM(L4) = O,

1IFLG = 3

¢« Y0 700

1P =1 ¢ 12

OFORM(L, ) & SURFCUIP, )

CONTINUE

RHOS(J) © BURFC( 13,9

SKAPACLJS) = 3. « SURFC(12,9)%%2 .
IFC J ,EQ. N ) GO TO 1000

L s J e

¥8(J) = SURFCL4,IPY)
XMUS (J) = BURFCIS5,JP1)
CONTINUE

PUNCH PAGOS NAMCLIST $1NFUT CARDS
FUNCH 10, BETAO, N, KX, XLINV
FORMAT( 16H $INFUT  BETAO=, E15.8, &M, Nz, 12, SH, NKX=, 12,
$ eH, XLINV=, E15.8, 1H, )
1F¢ TOR(Y) LEG. O. ) 6O TO 345D
L =4
IFC NR LY, 4 ) L WX .

FUMCH 20, ¢ TOX(NY), Ni=1,L )

FORMAT( 8H TOK(3)=, 4( E35.8, 1H, ) )
IFC N% JLE. 4 ) €O 7O 1500

FUNCH 25, ¢ TOR(N1), Ni=5,NK )
FOAMAT( 4C X, E15.8, 1M, ) )

¢O 1O 1500

FUNCH 30, NK

FORMAY( &H TOK(3)=, 13, 4H4D., )
DCNTY = O,

DCENT2 = D,

DCNTS = O,

OCNT4 = O,

OCNTS = O,

0O 1%25 1 = 1, N

DCNTS & ODCNTL ¢ ABS( BETAR(I) )
DCNTI2 = DCNT2 ¢ ABS( BETAS(I) )
DCNT3 = DCNT3 ¢ ABS( BrLMull) )
DCNYTe = DCNT4 ¢ ABS( RHOS(1) )
DCNTS = DCNYS ¢ ABSH SKAPA(L) )
L s ¢
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09/25%768 Pact

M1001138
®1601140
nigo1143%
M1001150
WT001155
WT001169
W1001165
M1001170

.MT00117%

WIDn118690
WY0G1163%
HMi001199
n1001191
»1003195
Mi001209
n1001205
MI001206
nYon1207
“1001210
M1001212
WY001244
M1001218
“1001220
n1001222
MTON1225
M1001226
HY0031230
M7001235
MT001300
HI001305
M10013190
MI001345
HMT0031320
MT001325
MT001330
M1001335
MT001340
MYD01345
MT1001350

"MIN0Y355

HT001360
HT001365
MT0D31370
UT001375
MT001380
MID01385
W1004290
HT00139%
MT001400
MT0D1420
MT001425
MT003430
MIDD1435
MI0D1440
HI001445
WI004£39

40

e’

%

i

(3]

L 1)

106
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09725768 PACE
NIFPN2 = EFN SOURCE STATEMENY == ITN(S) -~ '
IFCN AT, 4) Ls N NIoD14%%
tr ¢ DCNTY .CQ. 0. ) GO 0 1330 MY001260
PUNCH 35, ( BETAP(N2), N2zi,L ) HID01469% 124
3% FORMAT( 10H BLTAPLIY =, 41 €1%5.68: 1M, ni1001470
1FL N ALE. 4 ) O YO 16090 NIDDI4TS
PUNCH 25, ¢ BETAP(N2), K2z%,N ) MI00148D 133
0 10 1600 L ALLITY L
$950 PUNCH 40, N NI001490 141
40 FORMAT( §0H DEVAP(1)=, 12, 4HSD,, ) MI00149%
g6n0 1F( DCNYT2 .EG. O. ) @O 10 16590 UIno3sa0
FUNCH 45, € BETAS(NI), Nd=1,L ) MIDD1505 144
8 FORMATC 10M BCTAS(AY=z, 4( E15.8, 1M, #1001510
IFC N .LE. 4 ) GO YO 1700 AL TS IR )
PUNCH 25, ¢ DETASIND), N3z5,N ) ®n1001520 193
¢ Y0 1700 HIND152%
1650 FUNCH 30, W NI0031530 1614
80 FORMAT( 30OH DETAS(1)=, 12, &4H8D,, ) MIN01533
1700 IF( DCNYY .€EQ. O, ) W 70 1750 HWI001540
PUNCH 55, ¢ DELMULIH4), Nazg,L ) M100154% 164
8¢ FORMAT( 10H DELMU(1)=, 4( E15.6, My HUI0015%0
1IF( N .LE. 4 } GO 10 31800 H1001555
PUNCH 25, ¢ DELMU(NG), R4z5,H ) M1001560 173
O 10 1600 ‘ HUT0015C5
1750 PUNCH €60, N HWIDD1570 184
60 FORMAT( 10H DELMUL1)=, 12, 4H3$0,., ) M1001575
1800 IF( DCNY4 .EQ. O. )} €O YO 1850 UT0015860
PUNCH 65, ¢ RHOS(NS), N5=1,L ) 1001565 164
€3 FORMAT( oH RHOS(1)=, 4( £15.8, 1M, ) WI0n1590
IFL N LE. 4 ) GO YO 1900 MI001595
PUNCH 25, ¢ RHOS(NS), H5:=5,N) HI001600 193
O 10 319090 . HI001605
4650 FUNCH 70, N MT001610 201
70 FORMAT( 914 RIOS(1)=, 12, 4H%D., ) HWID01645
1900 IF( DCNTS EQ. 0. ) GO YO 1950 “1001620
PUNCH 75, ( SKARA(NG), N6=i,L ) HY00162% 204
7% FORMAT( 10H SKAPAt3)=, 4( E15.8, 1H, MY001630
IFL N LE. 4 ) ¢O TO 2009 ‘ WI001635
FUNCH 25, ( SKARA(NGS), NG=5,N ) -MT1001640 213
0 10 2009 HT001645
1950 PUNCH 80, N Hi1001650 221
80 FORMAT( SOH SKAPA(3)=, 12, 4H®O,, ) NI001655%
2000 OCNTG = O, NnI001660
OCNYT = O, MI003166%
NMg & N =~ UI001670
0O 2025 1 = 1, NMy MT001675
OCNT6 = DCNTG ¢ ABS( TS5(1) ) MID031680
2028 DCNT? = DCNIT ¢ ABS( XMUS(T) ) MT001385
L e HI001690
IFCN LY, ) L =N-1 MI001635
tF ¢ DCNYE EQ, 0. ) GO YO 2080 H1001709
PUNCH 85, ¢ TSI(NT), N7=3,L ) H10031708% 324
85 FORMATC 74 TS(1)=, 4C E15.8, 14, ) ) MI1004740
IFC N .LE. 5 ) ©O 10 23100 MI00171%
PUNCH 25, ¢ TSCHT), NY=8,NM1 } HI001720 246
¢0 10 2300 n100172%
2080 PUNCH 80, NN H1001730 254
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WIF CARD FPUNCH ROUTINE 09725768 At
nIFPN2 - CFN SOURCE STATEMENT - IFNL(S) -
90 FORMATL TH Tt 1), 12, 4NsD., ) HI00173%
2100 1F( OCNIT €3, O, ) GO YO 23150 U1001740
PUNCH 95, € XMUS(ND), HBcst,L ) nInG1748 231
% FORMAT( oW XMUS(Y) 2, 4C €15,6, M, ) ) HI001750
tFL N LLE, 5 ) O 10 2209 WID017%%
PUNCH 25, ( XMUSING), HO:z5, HMy ) H1003169 266
¢ 10 2200 HIDG176%
2150 PUNCZH 105, RNy H1001770 137
3085 FORMATL 9H XMUS(3)=z, 12, &H30,, ) L ALLINAL)
2200 DFCNY = O, ' HI001700
00 2225 ) = 4, M HINDGIT8%
tO 2225 1 x 3, 4 n1001790
2225 DFCNT = DFCNY ¢ ADBS( CFORMIY,9) ) J MIG0179%
Ls?2 H10030600
IFC N €0, 1) L= . MI001605
IF( OFCNT ,EQ. O, ) 6O Y0 22%0 ®wioo01810
PUNCH 110, ( § DFORM(1, 0, 1z23,8 ), J=1,L ) nIDD181S 291
$10 FORMAT( $2H DFORM{L1, 1)z, 4( E15.8, 1H, ) ) HTOD10820
IFC N LLE. 2 ) GO TO 2302 nI003828
PUNCH 25, & € DFORMIT, 3, 121,4 ), I=3,N) H1001630 303
¢0 10 23n0 MT001635
2250 NT4 = 4N MY0D1837
FUNCH 315, NT4 “MI0D1640 315
$1% FORMAT( 12H DFORN(3,1)=, 13, &H3D., ) ' HIDD1645
2300 FUNCH 3120 . HWI001650 316
120 FORMATC 16M 1FROGZY, M=0 § ) nI00165%
< . . n1004960
[ 4 . END OF SUDROUTINE MYFFN MT001965
! RETURN HT004870
ENRD . nI00187%5
1
".““)\, ' "\




SYHOOL
MHTAL
[ 73] 4
VONE
NILKS
NupP
5FLN
NLAG
FLNGH
*EXFP
OLPLN
Lo
CIGAF
w1isy
Y IMX
MOTAN
W0 IH
CIMnY
LAYTIC
ISURFC
08y
1BNOS
CAUSS

SYMBOL
CCYAP
CFORM
Lo

SYMBOL
ETAO
. INv
FLG
Py
OCNT2
OCHTS
0w

NIF CARD FUICH ROVTINE

NIFPNZ

RIFPN

COMMON BLOCK

00000
00027
0003
00036
00043
00044
00047
00052
00055
00060
00063
00006
00971
00074
00077
00347
00144
00170
©0320
Ls224
06210
06667

06672
07346
1047C

14

11020
11023
11026
3110314
11034
11037
11042

LOCATION

LOCATION

LOCATION

SECTION

TYeE

BWeor Bt DHBDIDDD T D DD D ot od ot on ob wb e

IYFE

TYFE

LI
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09725760

STORAGE MAP

SUBROUTINE MIFFN
COMMON  VARIABLES

OR1GIN 000013 _ LENGTH
SYMBOL LOCATION TYPE $YMBOL
CONTRL 00001 1 118184
PUNCID 00032 L} DATA
NRAYS 00034 1 NSLCS
NIALL 00037 1 NSVDT
NIFLN 00042 ] IMODE
NOB 4 00045 1 NSURF
DELY 00050 R FHUMD
WFLOH 00053 R 2ETA
OCxXPP 00056 R WEXFP
OMGA2 00061 R OMGAY
EPRAD 00064 R PSCAL
SPFEA 00067 3 DUMIN
"W 00072 R DELN
WXDIR 00075 R WYOIR
NOSON 004100 1 NOSGV
WCLRH 00326 R WINKY
CIMPL 00193 R MCLRS
SLAYYC 00170 1 SURFC
DESGN 04240 R 10ESON
15UD” D5224 1 BOUNDS
NCONU 06665 1 ATRGOGR

DIMENSTONED PROGRAM VARIABLES

SYMOOL ‘LOCATION TYPE SYMBOL

BETAS 07038 R DELMY
RHOS 10166 R SKAPA
At 10510 R XMUS
UNDIMENSICONED FROGRAM VARIABLES

SYMBOL LOCATION TrPE SYMEOL
N 11021 1 NK

‘d 1124 1 NCP4
1 11027 1 1P

L 11032 1 DCNTY
DCRTY 1103% R DCNT4
BCNTE 11040 R BCNT?
OF CHT 11043 R NY4

ENTRY POINTS

0ce T

LOCATION
00013
00033
0003%
00040
00043
00040
00051
006054
00087
00062
00069
00070
00073
000768
00104
00135
00162
00320
04240
06210
060008

LOCATION
07202
10332
10054

LOCATION
11022
31023
11030
1103

. 31036
11043
11044

Pact o

TYee

B et 0N es DDt es e BN

TYFE

o 2D D I e es e



ON
1299
9
[ AL ]
10

1300
1929
1600
L

1750
€@

1920
”

0295
21090
R

®2%
2300

THE FIRST LOCATION NOT

MIF CARD PUNCH ROUVINE
HITEND

CRAOR?

JFCNV,

1N
L1
IA
£ 2+ 1)
FORMAY
107A
1154
42A
FORMAY
1814
~ORMAY
e02A
FORMAY
22064
2I5A
FORMAY
2014
316A

SECTION ¢
SECYION ]

LOCATION
11313
11378
11414
11106
11613
116%4
11747
11157
12066
11200
12150
11220
12242
312336
11245
12426
12551

CFN
1000
209
700
1450
23
1950
(3]
1700
-1
1050
0
2000
2050
0
2200

2250

1%

SYORAGE MaAP

JPUN,
$YSLOC
EFN

USED BY 1418 PROGRAM 15 32002,

SUBROUTINES CALLED

IFN

IFN
1A
T4
(L1
106A

FORMAY
143A

FORMAY
162A

FORMAY
2014

FORMA’
222»
2544

FORMAY
2754
314A

FORMAY

SECTION 7
SECTI (N 10
CORAL BFONDENCE

LOCATION
11910
11388
11498
11604
1113
11749
11152
12022
11172
12148
11213
12223
12327
11240
12411
12537
1126¢

TR-67-700-10-2
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I8

Page Revised 10/1/68

09/25/¢8

EFN
100
300
650
20
30
3%
1650
30
1600
(1]
1950
{14
(1)
2150
10%
110
120

S#FFIL,

1FN
21A
3%
624
FORMAY
FORMAY
FORMAT
1614
FORMAY
1624
FORMAY
2214
FORMAY
FORMATY
24
FORMAT
FORMATY
FORMAY

PAGE ©

SECTION L

LOCAYIC
11343
11366
13442
11128
11137
11144
12013
11165
12078
1120%
12214
11226
1123
12402
11253
11260
11274
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&2
$J08 INF,.NO10001.44000-0,77307.AM 1C1.0.0000 WILSON - INFORMATICS A D8*gP°c3gec" 02/16/00 $48808L 1 MK 1 8¢
s18508 NOGO
»
STITLE ROUTINE TO GENERATE POINTS ON A PLANE CONIC ARC
SIBFTC ARPTSZ Mo .XRY LINK 2 (ARPTS) AROD$000




106800080

AnAATANARNANANANNAANAAND

18
ZA
YA
»
e
N

ROUTINE TO GENERATE DOINTS ON A PLANE CONIC ARC
ARPTS2 - EFN SOURCE STATEMENT =~ IFPN(8) -~

SUBROUTINE ARPTS( I8, ZA., YA, I8, YD, N, LT, WLET)

see INPUTS eee
SURF ACE NUMBER EPECITIES CURVE ¥ » F(D)
2 COORDINATE POINT A
Y COORDINATE POINT A
2 COORDINATE POINT @
Y COORD INATE POINT B
NUMBER OF POINTS TO CENERATE

sen OUTPUTE 880

nsv 21 128.80...N 21224 D=
YL8TY Y} 122020, ..0N Yy=YA YNsYD

se¢ DESCRIPTION ¢

TR-67-700-10-2
Page III-2-3
Program lListing
Link 2

02716788

AR0D1500

AROO2000
AROU3000
ARCO3200
ARCO38 00
ARDTS? 00
AROO3800
ARO04 000

AR0O04 100
ARCO4200
AR0G44 00

ARDO4 800

DEF INES A CURVE Yaf (2) FOR Z BETWEEN POINTS A AND B, ARPTS GENERATAROOS000

A SET OF POINTS (Z21,Y1) 1Iz8,2,...:N SUCH THAT ...
g. (Z1,Y1) BATISFIES YxF (D) FOR ALL 1I.
2. THE 2! ARE EQUALLY SPACED.

COMMON 7/ DATA 7/ NCNTRL, CONTRL (10!, TITLE(12) ., DATE(3), PUNCID,
1 DATA(348Y)

OIMENSION WOBJH(P) , WCLRH(T) , WIMNT(?), EIMNT(T), CIMPL(Y),

4 WCLRS(8),» NDSGN(4), NDSGV(21) ., LATTC(S,28), HOUNDS(3,100) .

2 SURFC(20,100), DESGN(10,50), SUBST(50D) . ILATTC(3,28),

S ISURFc(20,100), IDESGN(10.90), ISUBST(300). IBNDS(3,100)
CQUEIVALENCE (DATA(S), LMODE 7. ( DATA(2), NRAYS ), ( DATA(Y),
NSLCS ). ( DATA(4), NCLRS )., ¢ DATA(S), NJAIL ), ( DATA(S),

DUMIN ).,
DELH ).

DATA(31), ODIST ).
DATA(34), SYSMX ),

DATA(32)» WO Yo ( DATA(3Y),
DATA(3S), WXDIR ), ( DATA(38) .

NSUBT ), ( DATA(?), NSUBP ), ( DATA(S8), NIPLN ), ( DATA(D) »
IMODE ), ( DATA(30), NSPLN ), ( DATA(11)., NOBJN )., ¢ DATA(12,
NSURF ), ( DATA($3), AFLAG ). ( DATA(14), DELY ), ( DATA(13).,
FNUMB ), ( DATA(18), FLNGH ), ( DATA(L?) ., WLGH ) v ( DATA(38),
ZETA )+ ¢ DATA(29), MEXPP ), ( DATA!20)., DEXPP ), € DATA(2%)
wZXPP ), ( DATA(22), DLPLN ), ( DATA(23), ONGA2 ) ( DATA(24;
OMGAL ), ( DATA(23), DELO ). ( DATA(28), EPRAD ), ( DATA(2?3,
PSCAL ), ( DATAI28) ., OMGAF ). ( DATA(29) ., SPFEA ). { DATA(3D)

[{ (

( [{

NDSGV (1) ), ( DATA(S3). WIBJN(L) ). (DATA(BD), WCLRH(S) ).
¢ DATA(S?), WINHT(S) ), (LATA(?4) . EINMNT(1) ). ( DATA(SY).
CIMPL (1) ), ( DATA(88) . WCLRS(2) ),

ISURPC(3.1) ). ( DATA(2282)., DESGN(3.1),» IDESGN(1:1) ),

CRmZONMONT 200N BEUN-

IBNDS(1.1) ), ( DATA(3483) . NCOND )
INTEGER CONTRL, AFLAG. DATE
REAL LATTC

DIMENSION 2L8T(g). YLST(D)

IFE N LLE. 1) RETURN
DELTAZ = ( 28 ~ 2ZA ) 7/ F.iT( N-3 )
RC = 2, & BURFC(121,18)
BC = SURFC(32.,18) - §.

( DATA(94), LATTC(1,2), ILATTC(8,1) ), ( DATA(382), SURFC(1.122,

( DATA(2882), SUBST(3)., ISUBST(1) ). ( DATA(3182), BOUNDS(1.1),

ARCO3200
ARODS 00D
ARCOS200

0T003000
07001300
DT002000
0To02100
DT022200
0To02300
07101000
DF¥101100
07101200
0T101300
DT301400
07101500
DT101600
DT101700
07103800
DT101900
0T102000
07102100

WYDIR ), ( DATA(37), ROVAN ), ( DATA(38) . NDSGN(1) ). ( DATA(42),0T102200

DT302300
DT102400
07102500
0T102¢00
0T102700
DT102800 N
D0T3102900
07203000
DT202000

ARO0S300

AROOY 000
AROOY 20"
AROD? 4 00
AROOYC 0D

'Y



ROUTINE TO GENZRATE POINTS ON A PLANE CONIC ARC
ARPTSZ - EFN  SOURCE STATENENTY - IFN(S) -

00 10 1 e g W
8T = ZA ¢ FLOAT(I-1) ¢ DELTAZ
YLOT(1) = SORT( ABS( BC ¢ NLOT(]) o LTI + AC ¢ DLBT(D) ) )

RE TURN
(L
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ARDOY 800
AROOS000
ARCOS200

ARCO9000
AROCS200

14
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ROUTINE TO GENZRATE POINTS ON A PLANE CONIC ARC L2718 78¢% rast Y
ARPTSZ STORASE WAP
SUBROUTINE ANPTS
COMMON  VARIABLES
COMMON BLOCK DATA ORIGIN 00001 LENG TH 0nees
SYMBOL LOCATION YRR SYNBOL LOCATION TYPE SYNBOL LOCATION rve
NCNTARL 00000 1 CONTRL 00008 ! TINE 00013 "
DATE ooopy H PUNCID 00032 L] DATA 00033 L
wWooE 00033 t NRAYS 00034 1 NSLCS 00033 !
NCLRS 0003 H NJASL 00037  { NSUGTY 00040 ]
NBUDP 00041 4 NIPLN 000e2 1 IMODE 00043 !
NSPLN 00044 ! NOB JM 0004 1 NSUNF 00048 1 {
FLAS 000¢? 1 DELY 00030 [ ] FNUND 000s § ]
FLNG N noose n WLGH 00033 [ ] ZETA 00084 ]
wxep 00338 R DEXPP oooss [ ] WEXPP 0008 L]
OLPLN 0008 0 R OMGAR 00081 R OWGAY oooee L]
oELD 00083 L] EPRAD ouose R PSCAL 0008S R
N AF onose ] SPFEA 0008? [ ] DUMIN o000 [ ]
3134 ooor s [ ] o ocomre [ ] DELN 00073 [ ]
sYsmx ooove ] wpiIR o00Ys [ ] WYDIR ooare "
OTAN ooor? n NDCGN 00100 1 NDSGV 0010¢  §
Wb JH 00117 ] WCLRM 00128 R WIMNT 00133 L]
CINNT 00144 R cneL 00153 R WCLRS ooge2 L]
LATTC 00sv0 R ILATTC 00470  § SURFC 00320 L]
ISURF ¢ 0o3eo ! DESGN 0e240 R IDESGN 04240  {
Wser 09224 ] 18UBST osees 1 BOUNDS os210 R
mBNDS 08210 H NCOND osees 1
UND IMENS IOHED PROGRAM VARIABLES
SYMBOL LOCAT JION TYPE SYNBOL LOCAT ION TYPE SYMBOL LOCATION TYPE
OELTAZ oscer ] RC 05670 R 8C ose7 1 L]
! oseve ¢
ENTRY POINTS
ARPTS SECTION ]
SUBROUTINES CALLED

saRrT SECTION . E.1 SECTION ? E.2 SECTION L

£.3 SECTION ] €.4 SECTION 10 cc.t SECTION 11

cc.e SECTION 12 cc.3 SECTION 13 cC.4 SECTION 14

8YSLOC SECTIOM 15

EFN IFN  CORRE SPONDENCE

N IPN LOCATION EFN IFN LOCATION EFN IFN LOCATTION
10 10A osre?

THE FIRST LOCATION NOT USED BY THIS PROCRAM 18 O7037.

Ny
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Past ¢
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ROUTINE TO GENERATE EDITVED ELEMENT AND AIR SPACE MATRICES 027187808
CELAlZ - EPN  SOURCE STATEMENY -~ [IFN(S) -
SUBROUTINE CELAIR( ¢ ) tAODs200
see INPUTS ¢8e €A001300
NSURF NUMAER OF LENE SURF ACES. (GATA COMMON) EADO01600
SURFC ARRAY OF SURFACL PARAMETERS. (DATA COMMON) EAQ01700
see OUTPUTS &% €A002000
NELMT NUMBER OF EDITED ELEMENTS. (ELMAIR COMNON) EAOD2300
NAIRS NUMBER OF EDIVED AJR SPACES. (ELMAIR COMMON) EADD2200
ELMMTX MATRIX OF EDITED SURFACE ELEMENTS, (ELMAIR COMMON) EAOO2300
AIRMTX MATRIX OF EDITEDC AIR SPACES. (ELMAIR COMMON) EA0CO2400
VTXCRD VECTOR OF VERTEX COORDINATES OF SURFACES (ELMAIR COMMON) EAO0OD23500
REFERENCED TO ENTRANCE PUPIL. €A002¢00
L] ALTERN TE RETURN IF ILLEGAL SYSTEM, €AO002700
08 DESCRIPTION &6t E4003000
THIS SUBROUTINE CENERATES THE MATRIX OF EDITED SURFACE ELEMENTSEACO3100
AND TME MATRIX OF EDITED AIR SPACES. THE VECTOR OF VERYTEX EA0G3200
COORD INATES OF EACH SURFACE RCFERENCED YO THE ENTRANCE PIRIL EAOCO3300
18 ALSO COMPUTED. EADG3400
COMMON 7 DATA 7 NCNTRL, CONTRL (10), TITLE(12) ., DATE(3), PUNCID, 0T001000
1 DATA(3483) 0TD01100
DIMENSION WOBJH(P), WCLRH(T), WIMNT(?), EIMNTI?), CIMPL(Y?) ., prooc2000
1 WCLRS(8), NDSGCN(4), NDSGV(g1), LATTC(3,28), BOUNDS(3,100), DTOO2100
@ SURFC(20,100)» DESGN(2D,50),» SUBST(350), ILATIC(2,28), DTO02200
3 ISURFC(20.100), IDESCN(30.30), ISUBST(S00)., IBNDS(3,100) DT002300
EQUIVALENCE (DATA(S), LMOOE ). ( DATA(2), NRAYS ), ( DATA(D). DT 101000
3 NSLCS ), ( DATAC4), NCLRS ) ( DATA(S), NJAIL ), ( DATA(S) ., DT101100
@ NSUBT ), ( DATA(?), NSUBP ), ( DATA(S8), NIPLN ), ( DATA(9) . DT101200
S IMODE ). ( DATA(ID), NSPLN ), ( DATA($1), NOBJH ), ( DATA(12)., DT101300
. NSURF ), ¢ DATA(13), AFLAS '+ ( DATA(34), DELY ), ( DATA(1S3), DT101400
S FNUMB ), ( DATA(38), FLNGH )¢ ( DATA(I?), WFLGH ). ( DATA(18), DT104500
6 ZETA ), ( DATA(19), MEXPP ), ( DATA(20), DEXPP ), ( DATA(21)., 0T101600
? WEXPP ), ( DATA(22), DLPLN ), ( DATA(23), OMGA2 ). ( DATA(24), DT101700
8 OMGAS ), ( DATA(2S), DELD ). ( DATA(28), EPRAD ). ( DATA(2?). DT101800
9 PSCAL )+ ¢ DATA(28). OMGAF ), ( DATA(29), SPFEA ), ( DATA(3ID), 07101900
A DUMIN 5. ( DATASS1), ODIST ), ( DATA(32), MO ) ( DATA(33), DT102000
B DELH ), ( DATA(34), SYSMX ), ( DATA(3S), WXDIR ). ( DATA(38), DT102100
C WYDIE ), ( DATAI37), ROTAN ), ¢ DATA(38), NDSGN(1) ). ( DATA(42).0T302200
D NDSGVI(g) ), ( DATA(S3), WOBJH(E) ). (DATA(SD), WCLRH() ), DT102300
E ° DATACBY), WIANT(1) )., (DATA(?4), EIMHT(1) ). ¢ DATALB1), 0T102400
F CINPL(L) ). ¢ BATA(B8), WCLRS(3) ). DT102500
G ( DATA(94) ., LATTC(1.,1), ILATTC(8,1) ), ( DATA(*82), SURFC(1.1), 0DTV102¢00
M ISURFC(2.3) ), ( DATA(2102), DESGN(1,1), IDESGN(3:1) )., pDTL02700
! ¢ DATA(Peaps+ SUEST(1), ISUBST(3) ), ( DATA(3182), BOUNDS(1,1), DT102800
J IBNDS(1.2) ), € JATA(3483), NCOND ) 0T102900
INTEGER CONTRL, AFLAG, DATE DT201000
REAL LAYTC B "r02000
COMMON /P ANT /L INE . P AGE PT002500
INTEGER PAGE PTO027 00
COMMON 7 ELMAIR 7/ NELMT, NAIRS, ELMMTX(2,100), AIRNTX(2,100), ELODO3000
g VIXCRD(s0OD) EL 002000



' Jvolly, %

n

32010

32020

2000
32030

28500

32040

Sooo0
3500

ROUTINE TO GENERATE ECITED CLEMENT AND AIR SPACE MATRICES
CELALID - EFN  SOURCE STATENENT - [IFPN(S) -

INTEGER ELMNTX, ATEWTY
DINENS ;ON ECURL2.100), ACURL(2,100)
INTEGER ECURL. ACURL

STARY OF CELAIR SUBROUTINE

IF( ODI8Y .GE. O.) GO TO tNOV

WRITE ° . 32010)

FORMAT( t1HOD, 3SHOBJECTY I8 TO THE RIGNY OF SURFACE 8 )
FETURN

SPRIME = BURFC(4.1) - QDIST

IF(C SPRIME .LE. 0. ) 6O TO 1300

WRITE ¢ 8. 32020)

FORMAT( 1HO, 44MHOBJECT 18 TO THE RIGHT OF TME ENTRANCE PUPTIL )
RETURN 1§

VIXCRD (1) = SURFC(4.1)

Ir( ISURFC(1,1) .LE. 3 ) GO TO 2300

1 =1

WRITE ( 6, 32030 ) [I. ISUNFCI(S,])

FORMAT( t1HO, THSURFACE: I3, PM!3 TYPE, I3, 14HNOT ACCEPTABLE )
RETURN

IFC NSURF .LE, § ) GO TO 33500

0O 3IN0O0 I = 2, NSUNF

IF( ISURFC(1,1) .6T. 3 ) GO TO 2000
VTXCRD(I) =z VTUCRD(1-1) ¢ SURFC(4.])
IF( VIXCRD(]) .GE. SPRIMNE ) GO TO 3000
WRITE ( ¢, 32040 ) 1!

FORMAT( $HO., 33HOBJECT I8 TO THE RIGHT OF SUSFACE, 13 )
RETURN 13

CONT INUE

VTXCRD (NSURS +1) aVTXCRD (NSURF) 4OELD

CALL PRYCTL

WRITE ¢ @, 32080 )

TR-67-700-10-2
Page I11-2-8
Program Listing
Link 2

oe/16 88

€L 003000
€A000000
CAO04300
€A008000

£A008300
€A008000
CAODSROD
CAOB4 0O

CAGRe 00
€AOD 800
EAOCY000
EAOOPE00D
EAOO?400

EAOOPS LD
EADOY 800D
E.008000
€4 voAP0D
EANCSS DO
EALDSS 00D

EA101000
EA101200
EA301400
EAg0160G0
EAt01800
EA102000
EAt02200
EAS0R4DD
EA100800
EA103000
€A105200
EA103400

32030 FORMAT( §HD, 47HVERTEX COORDINATES REFERENCED TO ENTRANCE PUPIL //EA103800

32080

4000
s2070
4500

szors

$ 2%, THSURFACE, 18X, INZ)

LINE = LINE ¢ &
ERO = 0.
WRITE (@.32080) ZEMRD
FORMAT( tH , 1X, J4NENTRANCE PUPIL, E18.7 )
LINE » LINE ¢
DO 4500 I = 31, NSUNF
IF( LINE .LE. 356 ) €O Y0 4000
BEG IN NEW PAGE
CALL PARTCTL
WRITE ¢ ¢, 32050 )
LINE 2 LINE ¢ ¢
WRITE ¢ @, 32070 ) I, VTIXCRD(D)
FORNAT( M , 13, E£0.7 )
LINE = LINE ¢ ¢
HRITE ( 6, 32078 ) VTXCRD(NSUNF +1)
FORNAT( tH4 ,» I1X., $SNIMAGE PLANE, E231.7 )

EAiO380U
€A104000
EAs04200
EAs0se 00
EAI048 0D
EAL05000

- EA105200

EA103400
EAs03800
EAs05800
€A108000
EAsos200
EA30840D
EA108600
EA108000
EAs08900
EAIDS 950

41

49

Pase ¢
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4000

THE GRIGINAL

ROUTINE TO CENERATE COITED ELEKENT AND AIR SPACT WATRICES

ceLaAr? - E7N SOURCE STATEMENY - IPN(S) -
mT 4 0
XaCc v O
0> 8000 ! = 3§, @8

00 %000 J = 8, 100
ECURL(I. ) = O
ACURL(T. ) = O

IF(NSURF 67, 1) €O YO Y00
| B I |

X3 = SUWFCI(S.1)

R = SURFC(S.8)

rFe X3 ,E6. 5. ) €O TO OO

WRITE (e, J200G) ¢
FORMAT( 1HD, ISHINDEX 1 SUIFACE. I3, 13N I8 NOT VALID )
aETUMN 8

e xp NE, ~8. )
NEC 2 NEC ¢ 8

ECURL(3.NEC) = |
ECURL (2, NEC) = |

-NAC = NAC ¢ 1§

000

( ¢

7300

8700
200

8400

ACURL(3,NAC) = §
ACURL(2,NAC) = g
6O TO 13300

we xg .67, 8. )

I = Jog

¢O TO 3300

NEC = MEC ¢ 8
ECURL(Z,NEZ) = ¢
ECURL(2,NEC) = [¢g
6O TO 138500

¢o 70 Y000

00O 10000 I = 1, NSUW
X3 = SURFCI(S. D)
Xg = SURFCI(S.1¢19)

IF( ABSC X3 ) LY. 5. ) €O T $3500
Fe ABS( X2 ) 6L, §1. ) €O YO 8000
f = Jog

60 TO 8800

wre X3 LY. 8.)
"‘ " .'I. .l ,
Fe X LE. 8. )
NCC s NEC ¢ 8
CCURL(,NEC) = ¢
ECURL (P, NEC) s J¢38
€0 TO 10000

Ire ¥g .E6. ~1. ) ¢O TO 8409
IFixg.ce.1.)60 TO 0210

I = Jog

<0 T0 ss00

AP (NAC.NE. 0) ACURL (2,NAC) =08
¢ YO 10000

NEC = NEC ¢ ¢

ECUNL(g . NEC: 8 |

ECYUKR). (2,NEC) s ¢

NAC = NAC ¢ §

8§88
EK
g3

883

TR-67-700-10-2
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/18N

EA204000
EA2035000
EAe05200
€A208400
E£:208800
EA205800
EAZ08000
EA208200
EA208400
EA2(8800
EA207 000
EA207200
€A207400
EAZOVS 00
CA208000
€A200i 00
EAgos200
€A208400
EA208300
€A208330
€A200800
Fi200800
EL209088
Eagoe200

1 {



e,

o0

14 000

14500

ROUTING TO GECNERATE EDITED CLENENT AND AJR BPACE MATRICES

ceLAL?

ACURL (9.MAC)
ACVURL (2.MAC)
¢ 0 10000
Ire Ng LT,

- €FrN SOURCE STATENENY - [FPNID) -
LI §
e Jog
1. ) 6O O 0000

If (g . NE.1.760 TO #7190

MAC s MAC o

ACURL (3. MAC) o §

ACURL (2.NAC) = ‘Jog

o ™ 10000

I7 (Xp NE . X1)60 TO 9300
CCURL (2. NEC) =l o9

6O YO 10000

IF ¢ ABS( X2 ) .g@. X1 ) €O TO 0100
1 8 Jog

¢O TO 3300

IFe X3 NE. -1. ) 6O O 8200
woxg LY. ~1. ) €O 7O 8100
IFe Xp .€Q. 1, ) GO TO 8400
7 (Xp.CQ.-1.)60 TO 8210

1 s fog

cO TO 3300

fF( Xg 6T, -1, ) GO TO 8400
IFNg . NE.~1.)60 TO 8710

O TO 00

IF( Xp .EQ. ARS( X3 ) ) GO TO 9100
I s Jog

O TO 3300

CONT N

NELNT = 0

NAIRS = O

00 1e000 1= 8, 8
00O 1w4v00 J = 8 300

ELMMTX (Y, )
AZRMTR (3, d)
NELMT s 3

ELMNTX (S, )
ELMMTR (2, 1)
IF{ NEC .EO.

e ECURL(3, 1)
= ECURL (2, 2)
1) 60 TO 10000

0O 135300 1 = 2. NEC
I8 5 ECURLIL, D)
12 = ECURLIR, D)
. VXg s VIXCAD(1)
Ve 3 VTXCRD(I®)

IF( VX3 LE.
1T s 1

11 = 12

12 = 17

VT = VN§
vXs s VEg
Vg = VXT

vE2 ) 6O TO 14300

DO 15000 J = g, NELNT
J3 3 ELMNTX (2, )

J2 = ELMNTX(

2.9

VY s VTXCROCJS)
VY s VIXCRD (J2)

TR-67-700-10-2
Page UI-2-10
Program Listing
Link 2

02/16788

CAROS400
€AR090 00
€AzD9000
€A301000
CA301200
€A301400
CA301800
€A305800
EA300000
€A302080
EA302100
€A302180
£A302200
€AYOR4 00
EA302600
€A302000
EA303000
EA3O3200
€A303300
€A303400
€A303800
€A304000
£A304200
EA304400
EA303000
€A305200
€A303400
EA30CS 000

€A401000
EA401200
€E4401400
EA401600
EA401800
£A402000
€A4 03000
t A4 03200
€A403400
EA403800
€A404000
EA404200
€A404400
<AeD4800
EAs4 000
€A403000
€A403200
EA403400
€A4036 00
€A403000
EA4 08000
EA¢08200
EAeD84 00
EAe 08000
CA4 08000
€Ae07000
EAqa0r200

PASE o

b




14700

8700

7000

wsoo

ROUTINE TO GENCRATE EOITED CLEMTNT AND AIR BPACE MATRICES
crLAn? = EPN SOURCE STATEWENT - PN -

o 11 .NE. 41 ) 6O TO 14700
e 1g k6. Jp ) €O YO 19300

17 CABB (VR 3-VYY) ,07,1.8-8)80 TO 18000

e JeuRrCis.11) NE. ISURNPCIL,J9) ) &O TO 183000
I7¢ SURPC(Se.11) .NE. BURPCI15.J8) ) ¢O TO 13000
I SURPC(IR.11) .NE. BURPC(1R.:41) ) €O TO 13000
I7 (ARS (VER-VY2) .67,1.E-8)60 TO 19000

e IBUARCIL,18) NE. ISURFCI8,J48) ) 6O T 19000
It BUNFClL1,18) .NE. SUWFCIt1,J0" ) €O TO 13000
Ir( SURPC(1g.18) .CEG. BURFC(1D.J48) ) GO TO 13800

CONT NG

NELMT . NELNT o g
CLRMNTY "1, NELMT) = 18
CLN " TX (R, NELNT) = I8
CONT INUE

IF( NAC .TO. O) &0 TO 32000
NAIRS o 1§

AIRMTX (3,1) = ACURLIS,1)
ATRNTX(R,8) = ACURLI(R, )

i NAC .€Q. 1) ¢O TO 32000
DO 17800 ! = 8. NAC

Is s ACURL(S,])

12 = ACURL(R, D)

Viis s VINCRD(18) .
Vg = VIXCRD(ID)

P VX3 LE, VX2 ) GO TO 183500
IT = It

I1s = 12

12 = IV

VXY = VNQ

Vit = VXg

Vg = VNT

DO 17000 J = 1, NAIRS

J = AIRMTX (S, )

JB u AIRMTX (R, &)

VY3 s VIXCRD(J3)

vYe s VTECRD (JB)

ri 13 NE. J1) GO TO g0700
e 12 .€Q. Jg ) GO TO 7800
IF(ABS (VX3 -VYS) .6T.1.2-8)60 TO $17000
IFCABS(VXRP-VYE) .LE.1.£~-8)80 TO 17800
CONT INUE

NAIRS = NAIRS ¢+ g
AIRMTX (S ,NAIRS) = 18
AIRHTX (2 ,NAIRS) = 1P

CONT INUE

END OF CELAIR SUBROUTINE

RETURN
N0
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0g/18/00

CAs07400
CAs 07000
CAe 07000
CA4 08000
EAs 00200
CA408400
CAs088 00
CA4 08000
€A409000
€A4 09200
CA4 09400
€A303000
€A301200
€A301400
€AS01000

EAscgonn
€A302200
€AS02400
EASORe00
EASORSOO
€A303000
EAS03200
EA303400
EAS03%400
EASU3800
EAS04000
EAS04200
EASC4400
EAS04600
EAS04 800
€EAS03000
EAS03200
€A303400
EAS03800
£A303000
EASOs 000
EASO8200
EASOR4 00
EASCS8 00
EA308 800
EA3or000
€Asove00
EASO7400
EASOYS 00
EASOY 000
€A308000

CAs 09000

€As 00200
EAs09400

Past
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QOUTINE TO CENCRATE COITED CLEMENT AND AIR SPACE MATRICLS og/16 780 PasE o
ceLAll STORAMSE NAP
SUBROUTING CRLAIR
CONMON VARIABLES
COMMON BLOCK 0ATA ORIGIN 00001 LENS TH 08000
SYMPOL LOCATION TYeg SYMBOL LOCATION ™e SYMBOL LOCATION 1404
NCNTHL 00000 1 CONTRL 00008 ] TIne 00013 [ ]
oAvTE oooeY ! PUNCID 00038 ] DATA 00033 ]
(U] 4 00033 ! NRAYS 00034 ! NSLCS 00038 !
NCLAS 00038 H NJAIL 0o03? H NSUBTY 00040 !
NSUP» 0004 1 ! NIPLN 00042 ! INOOE 0004 ]
NBPLN 00044 ! NOB IN 00048 ! NSUNF 000468 ?
aLAS 0004? ] DELY 00080 n FNUMD 00081 "
LN M ooose ] WwLeN 00083 [ ] TA 00004 [ ]
exer 00088 [ ] oLxrp 00080 [ ] wEXPP 0008? [ ]
CRIN] 00Us 0 L] oMS AR o008 R OMGAL coose ®
0.0 oooe3 [ ] ORAD co0se [ ] PSCAL 00088 n
QMG AP 00080 n erea 0008 ] OWMIN o007 0 ]
e ooor s [ ] w0 ooore ] OELM ooo?y [ ]
sYsux ooore L] WD IR ooo?s L] WYDIR ooore R
TAN coory [ ] NDSGN 00100 ! NDSGV 0010¢  {
WOR IM 0011? [ ] WCLAN 00108 [ ] WINNT on13s n
CIMNT 00144 [ ] cIeeL 00153 [ ] WCLRS oosee [ ]
LATTC 00170 L] JLATTC 00170 ! SUNFC o030 R
U e 00320 1 DE8GN 04240 [ ] I0E8GN 0240 ]
agsY oseRe L 18UBST 03224 ! BOUND S o210 [ ]
mND S osg10 ! NCOND 0sees 4
COMMON BLOCK PRNTY ORIG IN osee? LENGTH ooooe
LINE 07000 ! PAGE 000U H
COMMON BLOCK ELMAIR ORIGIN osers LENG TN ooree
NELMT 00000 ! NAIRS 00001 ! ELMMTY ooooe ]
ATRMTX posse ! VTXCRD oosg2 ]
DIMENS INED PROGRAM VARIABLES
SYNBOL LOCAT JION TYPE SYMBOL LOCATION TYPE SYNDOL LOCATION TR
ECURL oves?  { ACURL 10187 4
UND INENS IONED PROGRAM VARIABLES
SYMBOL LOCAT ION TYPE SYNBOL LOCATION TYPE SYNBOL LOCATION TYeE
PRINE 10677 [ ] ! 10500 ! TER 103018 [ ]
L {4 10802 4 NAC 10503 ! J 10504 4
9] 109509 [ ] xg 10508 R 1t 1o807 !
e 10810 ! X g 10818 R vig 10912 [ ]
4 10913 ] 1234 10816 [ ] J 10318 1
] 10810 ! vrg 10847 L] vye 10520 [ ]

ENTRY POINTS




P

N
1000
32020
320%0
32040
4500
2078
4000
¢100
10000
& 00
8400
@10
94 00
13300
uroo
83500

ROUTINE TO GENERATE EDITED ELEMENT

CELALZ
CELAIR SECTION [}
FWRD. SECTION 10
FFIL. SECTION 13
.FRET, SECTION 16
IFN LOCATION
SA 10873
FORMAT 10580
FORMAT 10362
FORMAT 10874
53A 14. 11
FORMAT 10838
794 11208
89A 11237
1894 11872
1454 11443
1374 11403
15684 11474
185A 115614
2814 12113
240A 11762
308A 12202

AND AIR SPACE MATRICES
STORAGE MAP
SUBROUTINES CALLED

PRTCTL SECTION 11
JFCNV, SECTION 14

EFN  IFN  CORRE SPONDENCE

EFN IFN LOCATION
32010 FORMAT 10340
2500 15A 10743
3500 354 11014
32030 FORMAT 10803
4000 1A 1oy
8000 88A 11148
3500 T8A 11172
13500 1924 11578
8000 1114 11347
8200 125A 11355
8216 132A 11371
8?00 151A 11454
14000 201A 11613
14500 225A 11701
32000 3354 12303
17000 327A 12281

THE FIRST LOCATION NOT USED BY THIS PROGRAM IS 12344.
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EFN
1500
2000
3000
32080
3200
7500
32080
7000
9000
8100
8800
9200
18000
15000
17500
18700

+UNDS .
syYsLoc

IFN
9A
134
324
FORMAT
FORMAT
98A
FORMAT
93A
1854
1204
1654
178A
2644
27cA
3324
321A

Pace ?

SECTION 12
SECTION 13

LOCATION
107 14
10723
110118
10824
10833
11264
10544
11250
11522
11338
11513
11547
12118
12002
12302
12237



LI
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INF ,NC$0001.44800-0.77387,4M IC IBJOB LIONKT 7084 A 02/16/7%8
”
sTITLE ROUTINE TO FIND POINT OF CLOSEST APPROACH OF TWO CURVES
$1OF TC CLOSSZ Mpq .XRY LINK 2 (CLOSS) €L001000

PACE o



s

AANANANAANNANNANNNANNANANNGADD
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ROUTINE TO FIND POINT OF CLOSEST APPRIACH OF TWO CURVES 02/18/8 0
cLOSSY ~ EFN SOURCE STATEMENT - [IFN(8) -

SUBROUTINE CLOSS( I3, ZININ., ZIMAX, [2, Z2MIN, Z2WAt, OIMIN, CLO0921500
1 Z31CLOS, YICLOS, Z2¢LOS. ¢ ) CL 002000
*ss INPUTS s3% CLooe100
1§ SURF ACE NUMBER OF FIRST SURFACE. CLO02200
ZIMIN MINIMUM 2 VALUE OF FIRSTY SURF ACE. CL 002300
ZIMAX  MAXIMUM Z VALUE OF FIRST SUFFACE. - CL 0024 00
12 SURF ACE NUMBER OF SECOND SURF ACE. CLOORS 00
Z2MIN MINIMUM Z VALUE OF SECOND SURF ACE. CLOC2¢ 00
ZIMAX MAXIMUM 2 VALUE OF SECOND SURFACE. L one? 00
DZMIN MINIMUM T SURF ACE SEPARATON, CL002800
sse OUTPUTS »&s CLOO3000
Z1CLOS REVISED T VALVE ON FIRST SURF ACE. cL0a3100
YICLOS Y VALUE CORRESFOMDING TO Z1C1OS AND Z2CLOS. CL 03200
Z2C1LOS REVISED Z VALUE ON SECOND SUSFACE. CLOO3300
s ALTERNATE RETURM FOR NON-INTERSECTING SURFAES. LCOU34 DD
st DESCRIPTION #ae QL. 03500
TH:S SUBROUTINE DETERMINES THE POINTS ( Z1CLOS, YICLOS ) AND €L 0068 00
( Z2CLOS, YICLOS ) ON INTERSECTING SURFACES I1 AND 12 SUCH aoaz? 00
THAT THE DISTANCE BETWEEN THEM IS DIWIN. CL 003800
COMMON 7 DATA 7 NCNTRL, CONTRL(1O) . TITLE(12), DATE(3), PUNCID., DT001000
1 DATA(348%) DY001100
DIMENSION WOSJM(?) , WCLRH(?) ,» WIMHT(?), EIMHT(Y)., CIMPL(Y) ., DTO02000
1 WCLRS(6) , NDSGN(4), NDSGVI(11), LATTC(3,26), DBOUNDS(3,100) . DTO02100
2 SURFC(20,100), DCSEN(10.500 » SUBST(S0D) ,» ILATTC(3,28) ., DTOOP200
3 ISURFC(20,1000 . IDESCN(10,50 ., ISUBST(50D). IBNDS(3,10D) DToD230D
EQUIVALENCE (DATA(1), LMODE ), ¢ DATA(2), NRAYS ). ( DATA(Z, 0T301000
1 NSLCS ), ( DATA(g), NCLRS ), ( DATA(3), NJAIL ), ( DATAIS) ., DY101100
2 NSUBT ), ( DATA(?), NSUBP ), ( DATA(S), NIPLN ), ( DATA(9), DT101200
S IMODE ). ¢ DATAC10), NSPLN ), ( DATA(11), NOBJH ), ( DATA(32), 07101300
4 NBURF ). ( DATA(33), AFLAC ). ( DATA(24), DELY ), ( DATA(13), D7101400
S FNUMB ), ( DATA(18), FLNGH ). ( DATALI?), WLGH ), i DATA(18), DT101500
@ ZETA ), ( DATA(19), MEXPP ), ( DATA(2D). DEXPP ), ( DATA(2%), DT101600
? WEXPP ), ( DATA(22), DLPLN ), ( DATA(23), OMGA2 )» ( DATA(24)., DTi01700
8 OVGAL ), ( DATA(25), DELD ). ( DATA(28), EPRAD ) ( DATA(2?), DT101800
9 PSCAL )+ ( DATA(28), ONGAF ). { DATA(29). SPFEA )+ ( DATA(3ID, DT101900
A DUMIN ), ( DATA(31), ODIST ), ( DATA(32):, MO Yo ( CATACIY) 0T102000
B DELH ). ( DATA(34), SYSMX ), ( DATA(3S), WXDIR ). ( DATA(33)., DT102100
C WYDIR ), ( DATA(37), ROTAN ). ( DATA(38), NDSGN(1) ), ( DATA(42).DT102200
DO NDSGV(1) ), ¢ DATA(33) ., WOBJH(L) ), (DATA(6D), WCLRH(1) ). DT102300
€ ¢ DATA(B?) ., WIMNT(1) ), (DATACY4), EIMNT(3) ), ( DATA(81). DT302400
F CIMPL(S) ), ( DATA(BE), YCLRS(D) ), OT:02500
G ( DATA(94) LATTC(2,1), ILATTC(2.8) ). ( DATA(182), SURFC{1,3), DT302¢00
M ISURFC(3.1) ). ( DATA(2582), DESGN(2,1), IDESGN(2,1) ), oT102700
I ¢ DATA(2882), SUBST(g), ISUBST(2) )., ( DATA(3182), BOUNDS(1,1)., DT102800
J IBNDS(3,1) ), ! DATA(3483), NCOND ) DT102900
INTEGER CONTRL, AFLAG, DATE DT201000
REA!. LATTC 0T202000
COMMON/ELMATR/NELMT NAIRS ,ELNNTX (2,100} ,AIRMTX (2,100) ,VTXCRD (100) ELO031000
INTEGER ELMMTX, AJRNTX ELOO2000

PACE
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ROUTINE TO FIND POINT OF CLOSESY APPROACH OF TWO CURVES D2/16/788 PAGE 2
CLOSSZ - EFN SOURCE STATEMENT -~ IFN(8) -
4 START OF CLOSS SUBROUTINE ¢L004 000
4
T1CLOS = O, CL 005000
YiCLOS = O. CcLO03200
22C¢LOS = 0. CL0D03400
IFC 11 .NE, ]2 ) GO TO 2300 cLOo0s¢ 00
<
< SURF ACES ARE IDENTICAL, NO INTERSECTION POSSIBLE cLoosran
2000 RETURN 1t cL.o0s 800
(4 CHECK FOR INTERSECTION cLoos 009
2500 CALL CROSS( I3, Z314IN, TIMAX, ]2, Z2MIN, Z2MAX, 2!, YI, $2000 ) CLOOS200 4
8 = VIXCRD(12) - VTXCRD(I%) cLoDs4 00
ITy = ISURFC(1.1%) CLOOsé GO
Ry = SURFC(1:1.,1%) CcL.oos 800
B1 = SURFC(12.,11) CLOOY D00
ALL = B1 - 1. cLoor200
IT2 = ISURFC(1,12: CLops0ooD
R2 = SURFC(11,12) CL 008200
B2 = SURFC(12,12) CLOoD84 0O
AL2 = B2 - 1. CLDoss 00
4
IF( IT1 EQ. 3 ) GO TO 4000 CL201000
IF( Rt .NE. 0. ) GO TO 3000 CL201500
4000 22CLOS = DIMIN CL202000
Z = 22CLO8 ~ 8 cL20z200 .
YICLOS = SQRT( AL2 * Z & Z + 2, *s R2 % Z) CL202400 14
GO TO 32000 cL202¢00
sooo IFC IT2 _EQ. 3 ) GO 7O 60DO CL203000
IFt R2 .NE. 0. ) GO TO 7000 cL203200
6000 22CLOS = § CL204 000
Z3CLOS = 8 - DIMIN CL21¢200
YICLOS = SQRT( ALY * ZICLOS * ZICLOS + 2. * Ry % 21CLOS ) Cl.204400 38
GO TO 32000 CL204800
7000 2 = 0. cL20s000
™ =2 20 cL205200
"PS00 IT = (2P + M) / P, CL205400
YT = SGRT( ALS % 27 #2T7 + 2. % Rt % 2T ) CL208 000 40
TEMP = SQRT( R2 % R2 ¢+ AL2 » YT % YT ) cL208200 413
IFt R2 .LT. DO, ) TEMP x - TEMNP CL206400
22 = 8 ¢+ ( YT & YT ) /7 (R2 ¢+ TENP ) cL208600
6T = 722 - IT ~ DIMIN cL208800
IFC 6T ) 9000, 21000, 8000 cL2oroo00
8000 2 = 2T cL2or200
60 TO so000 cL20v400
9000 24 = 2IT cL2p8000
10000 ECURL = ABS( 2¢ - 2N ) CL208200
IFC IM _NE. O. ) ECURL = ECURL 7/ ABS( 2M ) CL208400
IF( ECURL .GE. 1.E-6 ) GO TO 7500 CL208800
11000 Z3CLOS = IT cL209000
YICLOS = YT CL209200
$2CLOS = T2 CL209400
32000 Z2CLOS 3 22C¢LO8 - 8 CL402000
4
4 END OF CLOSS SUBROUTINE CL4 02000
RETURN CL4 03000

END CL404 000



SYMBOL
NCNTRL
DATE
LMODE
NCLRS
NSuUgP
NSPLN
FLAC
FLNGH
EXPP
DLPLN
DELD
QMG AF
a1IsT
SYSMX
FOT AN
WOB JH
EIMNHT
LATTC
ISURF C
upsST
IBNDS

MELMT
AIRNTX

SYMBOL

Ims
A

(14

ROUTINE ‘O FIND POINT OF CLOSEST APFOACH OF TWO CURVES
cLOSS8?

cLoss

CROSS
.FRET,

COMMON BLOCK

LOCATION

00000
aoo2?
00033
ooo3e
0004 1
00044
00047
ooose
000sS
00080
00083
00088
aoor g
mnore
ooor?
00117
00244
00170
00320
08224
08210

COMMON BLOCK

00000
00312

LOCATION

oress
oreeo
arees
o7ess
orer
orer4
orer?y

SECTION

SECTION
SECTION

TYPE

R EREEREERE B B BB R BN

-

aaana-—a;

m

ELMAIR

STORACE WA
SUBROUTINE ~LOSS
COMMON  VARIABLES
ORIGIN 00001
SYMPOL LOCATION TYPE
CONTRL 00001 1
PUNCID ooos2 [
NRAYS 00034 1
NJAIL 00037 1
NIPLN 00042 H
NOBJM 00048 !
DELY pD00s0 [
WFLGH 00083 [ ]
DEXPP noose [
OMG A2 0008 1 L
EPRAD 00084 R
SPFEA 00087 [
o ooore R
WXDIR ooo7s [
NDSGN 00100 !
WCLRN 0D12e R
cIMPL 00153 L
ILATTC 00170 1
DESGN 04240 R
1sussT 05224 H
NCOND 086653 !
ORIGIN 0see?
NAIRS 00008 !
VTXCRD oos22 R
UND IMENS JONED PROGRAM VARIABLES
SYMBOL LOCATION TYPE
14 orese R
R1 oree s R
1r2 oress 1
AL2 oreer R
b mer2 R
TEMNP overs R
ECURL or?00 [
ENTRY'POINTS
SUBROUTINES CALLED
SaRT SECTION
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LS TH 08860
STMBOL LOCATION
TITE 00013
DATA 00033
NSLCS cooys
NSUBT 00040
INODE 0DD4d
NELF 0008
Fg 0008 §
ZETA 00034
WEXPP ocas?
OMGAl L' s
rPSCAL 09
DUMIN 00070
DELH onors
wYDIR ooare
NDSGV 00104
WINNT 00133
weLRs opie2
SUWFC 00320
IDESGN 0¢240
BOUND S 210
LENGTH oores
ELITX ooooe
SYMBOL LOCAT fON
] oresr
] oree2
R2 oress
2 orero
T orer3
22 orere
sysLoc¢ SECTION

T

PASE

 EEEPEEREEEERERERREEREEEER I

"“D';



Ay,

&N
2300
3000
7000
11000

THE FIRST LOCATION NOT USED BY THIS PROGRAM I8 10343.

ROUTINE TO FIND POINT OF CLOSEST APPRUACH OF TWO CURVES
STORAGE NAP

cLO8S2
IFN LOCAT ION
SA orree
294 10033
30A 10073
344 10221

EFN
2000
32000
7500
8000

IFN

IFN
SA
3%A
394
454

CORRE SPONDENCE

LOCATION
ovr2s
10227
10076
10170
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02716780 PAGE ¢
EFN IFN LOCATION
4000 264 10007
%000 354 10048
9000 47A 10173
10000 48A 10173
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INF \NGIOGOL.44000-0.77387. A8 IC 10J08 L1ONKE 7094 A og/18/68

»
sTITLE MOUTINE TO PLOT Z-Y FRCFILE OR 8C40RD
SIBFTC CPLOTY Mog, XRY LINKG 2 (crLom CrD01000

PAGE 3



ﬂﬂﬂﬁﬁﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂnﬂﬂ

ROUTINEG YO PLOT Z-Y PROFILE ON SCo0RO
cPLOT2 - trn SOURCE STAV WY - [IFN.S) -

SUBROUTINE CPLOT( WM. MR )

cee INPUTS o0

™M MINIMUM T G, SYSTEM RELATIVE TO ENTRANCE PWPIL.

LYY S MAXIHUM T OF SYSTEN RELATIVE TO ENTRANCE PUPIL,

87 Z COORDINATES OF POINTS ON ((URRENT ELEMENT READ FROM BINARY
TAPE ¢ LOGICAL 38 ).

YLS8Y Y COORD INATES OF POINTS ON CURKENT ELEMENT READ FROM BINARY
TAPE ¢ LOGICAL 1t ).

NP TS NUMBER OF POINTS FOR CURMENT ELEMENT, TAPE LOGICAL 11.

sse OUTPUTS soe
PLOT FRAME (ONT2 NING Z-7 CRO38 SECTION OF LENS SYSTEM F ROM
THE ENTRANCE PUPIL TO THE IMAGE SURFACE WITH OPTIC AXIS SHOWN,
THE SCALE I8 THE SAME M THE Z AND V DIRECTIONS WITH THE ¥
RANGE FROM YMAXX TO -YMAXX., A SCALED RULER IS POSITIONED
BELOW THE LENS WITH ASINCIATED LABELS. BELOW THIS THE TITLE
AND DATE ARE PLOTTED. TWO SPECIAL RAYS AT THE LIMITS OF THE
ENTRANCE PUPIL ARE ALIO TRACED ON Tit LENS PLOT.
A SECOND FRAME CONTAINING THE PLOT PARAMETERS AND THE VALUES
FOR SURFACE RADIUS, SANF ACE DISTANCE, SURFACE ECCENTRICITY,
AND THE INTERSECTIONS OF THE SPECIAL RAYS WITH EACH SURF ACE
IS ALSO DRAM.

CONMMON 7 DATA 7 NCNTRL, CONTRL(SM ., TITLE(12), DATE(3), PUNCID,

3 DATA(3483’

DIMENSION WOBJH(?), 'YCLRH(?) , WINHTIY?), EINHT(?), CIMPLI(Y) ,

1 WCLRS(6)., NDSGN(4), NDSGVI(1Y), LATTC?3,28) » BOVNDS (3, 100)

2 SURFC(20,100), DESGN(10.,50), SUBST(50D) ., ILATTC(3,28),

S fSUTC(20.100). IDESGN(10.500, ISUBST(SpD) . IBNDS (3, 100)

EQUIVALENCE (DATA!1), LMODE )., ( DATA(2), NRAYS ), ( DATA(Y),

NSLLCS ), ( DATA(4), NCLRS ). ( DATA(S) . NJAIL ). ( DATA(S®),

NSUBT ), ( DATA(?), NS''BP ), ( DATA(®), NIPLN ), ( DATA(9),

IMOOE ). ( DATACID) . NSPLN ), ( DATA(211)., NOBJH ) - ( DATA(12),

NSURF ), ( DATA(1S), AFLAG )+ ( DATA(24). DELY ), ( DATA(1S3),

FNUMB ), ¢ DATA(18), FLNGH ), ( DATA(LI?), WFLGH ). ( DATA(1®),

ZETA ), ( DATA($9), MEXPP ), ( DATA(EZO) . DEXPP ). ( DATA(21),

WEXPP ), ( DATA(22), DLPLN ). ( DATA(23), OMGA2 ). ( DATA(24),
t t
¢ (
4 (
4 ¢

PSCAL ) DATA(28) . ONGAF ) DATA(29) » SPFEA ) DATA(30) »
DATA(32) . HO | DATA(3Y) .
DATA(3S) ., WXDIR ), ( DATA(38),

(
(
OMGAL ). DATA(25). DELD ). DATA(2S), EPRAD ). ( DATA(2Y),
(
(

DUMIN ).,
DELN ).

DATA(31), OO1I8T ),
DATA(34) ., SYSMX ),

NDSGV(g) ), ( DATA(S3), WOBJH(S) ). (DATA(SD), WCLRH(1) ).
( DATA(BY),» WINHT(S) )., (DATA(Y4)., EIMHT(S) ), ( DATA(83),
CINPL(S) ) ( DATACES) ., WCLRS(3) ).
¢ DATA(94)» LATTC(3,1) ¢ ILATTC(5,1) ). ( DATA(102), SURFC(1.1),
ISURFC(1,1) ). ( DATA(2{92), DESCN(S.1), JIOESGN(2.:1) ),
( DATA(2682), SUBST(3), ISUBST(g) ), ( DATA(3182). BOUNDS (1,1
IBNDS(1:3) ), ( DATA(3483), NCOND )
INTEGER CONTRL, AFLAG, DATE
REAL LATTC

CmZTOMTMONDP>OBVNOEREUN™

COMMONZELMATR/NELMT . NATRS .ELMNTX (2, 100) »AIRNTX (2,.00) ,VTXCRO (100)
INTEGER ELMNTX, AIRNTX
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oR/16 %8

01100

Cr0o3200
or001230
O 001500
C* 001330
ora0s400 :
001430
or001300
o 0N193%0

Cr 001600
CrOD1630
003700
001750
CP 001900
Cr0O01830
(P 001900
OrP001930
O 002000
C* 00e030
00100
orooet150

07001000
DT001100
D0T002000
07002100
DTO02200
oTOO0R300
0T 101000
D7101100
0T16G:200
DT101300
0T101400
DT103500
DT101600
DT101700
07101800
07101900
07102000
0T102100

WYDIR ). ¢ DATA(3?), ROTAN ), ( DATA(38). NDSGN(1) ). ( DATA(42).DTi0R200

07102300
DT102400
DT102500
DT102¢00
DTiUZYOO
0T102800
DT102900
0T201000
orenz000

EL001000
€L 002000
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Link 2
RGUTINE TO PLOT 2-V PROFILE ON 8C40R0 0e/18/700
cpLoT2 -~ EFN SOURCE STATEMENT - [PN(S) -
(4
COMMON 7 CODANG 7/ ZHAT(2,100). YMAT(2,100', CHAT(2,100) €0001000
INTEOER CNATY €0 00000
[ 4
COMMON 7 PLOTC 7/ YMAXX, DININ. NPOINT PCOO1000
[ 4
CQUIVALENCE ( ZHAT(8,1), TUBT() ), ( YNAT(3,81), YLOT(1) ) CPOORe 00
[
OIMENSION B8C(4), CD(4), BUF(SOD ., ZL8T(300) . YLST(3I00D) .NUM (9, 10) ,CPOORS0O
1 PUFR(100), BCR(4), COR(Q) CPOORS 00
[ 4
OATA N 7/ 800 7/, 8C 7 70., 933.. 1023.. 0, /, SCR 7 0., $1023., CPOO3000
1 38023.. O, /7, NBDR /7 800 / CF 403080
[ 4
DATA NIZRO / 3HD.0 /. Cr003100
g NUMIL,8) 7 3NO.8 /. CP003 150
gINUM(L,8), Ixs,2) CcroO3200
® 7 3HO.2,» INO.4 /s
SINUMIT,3), 121,83 ) CPNO3280
C 7 3HO.3, 3HO.6. 3HO.® /,
GINUM(L,4), Imti4 ) CPOU3SSI00
D 7 3HO.4, INO.8. IM1I.2/) INL.G /.
BINUN(L,8), Imi.8 ) CP 003380
4 4 ’”00.0 SNI.Oo s”’-" 3”00! ,’.0. /l
GINUMILT, @), 121,08 ) CrPO034 00
r 7 3M0.6, SHL.2, 3H1.8: 3HR.6, 3H3.0, 3H3.» /s
PINUMIT,?), Im8,? ) CP D030
[ / 3”0-" ’"la‘l 3":-" 3"!..0 3“-" ,m-'l 3“‘.' ,0
GINUMIL, 8, Inii8 ) P Or3500
M 7 3HO.C, 3H1.8, 3H2.4, INS.2, 3H4.0, 3He.0, 3NS.6, 3H8.4 /),
PINUMIL, ), Im8,0 ) CP 003350
1 7 3HD.9, 3IN1.8, 3HE.?: 3H3.8, 3M4.3, 3H3.4, 3M8.3, JH?.B, 3HO.8/,
XONCACT, 100 o 1u1,9 ) Cr 003400
d 7 3H1.0, 3H2.0, 3H3.0, 3He.0, 3H3.0, 3HS.0: 3H?.0., 3HS.D, 3H.0 /
[4
c START OF CPLOT SUBROUTINE CrP 00000
[ 4
[ DETERMINE SCALL OF PLOT CP004S00
ALENGS = B, & YMAXX CrPGO48CO
ALENGE = 2MAX - DMIN CP 003000
IF( ALENGS .GT., ALENGZ ) GO TO 1000 CrPODS200
[
[ LENS LENGTH GREZATER THAN HEIGMT CPODS 000
Co(s) = IMIN crOOS200
Co(R) = - ALENGR 7/ 8. CP00S400
CD(3) = 2MAX CrPOOSS 00
cD(s) = ALENGE / 2. CPOOS 800
¢ 70 1500 CPOOY 000
[ 4
(4 LENS WEIGNT GREATER THAN LENGTN CP0DS000
1000 CD(3) = TMIN = ( ALENGS ~ ALENGE ) 7/ 8. CPOOSR00
co(g) = - YMANX CP0O0Se 00
CO(3) = TNAX ¢+ ( ALENGS ~ ALENSZ ) / 2. CPCOSS 00
cO(4) = YNAXN CrPOOSS00
1500 RSCALE = ( CD(Y) ~- CD(3) ) /7 953. CP 009000
0O 1600 I = g, & CP 009200

rret 2
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ROUTINE TO PLOT 2-Y PROF ILE ON 8C4020 0nz/18/90 PAGE 3
cCPLOTZ - EFN SOURCE STATEMENY -~ (FN(S) -

1600 COR(I) 4 COtD) CP 0094 00
COR(PY = COR(2) -~ FSCALE ¢ 70. CP OO 00

¢

4 INITIALIZE FOR PLOTTING CP 101000
CALL CAMERA( NT, 2 CP101200 16
CALL  SLABEL Cr201400 18
CALL SDINIT( BUFR, NBR, COR, BCR. NT, BUF, NB, CD, 8C., NT ) cr 101600

[ ZVOMPUTE RULER FOR LENS PLOT o* 162000 20
FNLEMG a2 ALOGEIO( CD(Y) - MIN ) CP102;: 00 £
NLENG = FNLENSG CP 102200
IF(C FNLENG .LT, 0. ) NLENG 3 NLENG - P 102220
FRORM x ( CD(3) -~ ZMIN ) / 10, &8¢ NLENG CP 102240 . ]
NORM a2 FNORM CP1022¢0

<

[ 4 NRAZ RULER LENGTH AT 980 RASTERS FROM 2MIN TO RULXE P 10O24 0N
RULX2 3 TMIN ¢ ( FLOAT(NORM) /FNORM ) & ( CDI(3) - DNIN ) CP 102450
RULYZCD(2) ~ RSCALE ¢ 7, C* 102300

(4
CALL, SDNPUT{ ZNIN, RULY, BUFR,0 ) P 102530 20
CALL J3DNPUT( RULXE, RULY, BUFR.0) . CP 102400 S0
CALL BSTERM( NT, BUFR) CP102¢50

4

< DRAW 11 TICK MARKS ALONG RULER CP 102700 32
RULYT 3 RULY - RSFALE @ 10. 102750
RULXT! = ( RULX2 - 2MIN ) 7 0. o 102800
RULYTS 2 RULY - RSCALE ¢ 3. ar 102320

(4

4 LABEL TICK MARKS WITH APPROPRIATE INCREMENTS 102850
DO 1700 ! = g, 1§18 P 103000
XTICK = TMIN ¢ FLOAT(I~-1) & RULXT] 103050
CALL SDNPUT( XTICK, RULY, BUFR.0 ) C* 103100 14
CALL SDNPUT( XTICK; RULYT, BUFR,0D ) ar103150 3
LABE! = NUN(J-g,NORM) o 103200
IFC &+ .EQ. § ) LABEL s NZERO ’ or1032%50
IFC 1 6T, NORM+g ' LABEL = WUMINORM, I~} 103300
XLABEL = XTICK » BUFR(11) ¢ BUFR(IP) - 10, Cr103390
CALL SPRNTA( NT, XLABEL, 983, +8, LABEL, 1) P 103400 43
CALL STERM( NT, BUFR) CF 103403 80
IF( 1 .ge. §13) GO TO 1700 cP103410

c .

4 DRAW 4 TICK MARKS, 3 RASTERS LONG, BETWEEN MAJOR TICKS cPL03413
DO 1630 J = 4. 4 CP 103420
XTICKS = XTICK ¢ FLOAT(J) & ( RULXT] /7 8, ) P103430
CALL SONPUT( XTICKS, RULY, BYFR, 0) CP 103440 [ 14
CALL SDNPUT( XTICKS, RULYTS, BUFR, 0) CP1034350 39
CALL STERM( NT, BFR) CP 1034353 ( J]

1650 CONTINUE P 103460

1700 C(ONTINUE CP 103300

4

4 DRAW OPTIC AXI® C* 104000
CALL SDNPUT( CDI(§). 0., BUF, 0 ) CP 104200 (14
CALL SONPUT( CDI(3), 0., BUF, 0 ) CP 104400 (1)
CALL STERM( NT, BUF ) CP 104600

4

(4 BEG IN LOOP TO PLOT ELENENTS CP 103000 71




s0o0

¢000

T000

7500

8000

sz100

(4]

ROUT INE TO PLOT Z-Y PROFILE ON 8C4020

crLOTZ ~ EFN SOURCE 3STATECWENT

0C 4000 I = g, NELNT
READ ( 13 ) NOTS, ZL8T, VLOT

PLOT UPPER HALF OF ITH, ELEMENT
O 2000 J z 1, NOT2
CALL SONPUT( JLET(J,, YLET(D), ¥, O0)
CALL STERM( NY, BRWF

PLOT LOWER HALF OF ITH, CLEMENT
DO 3000 J 3 %, NPTS

rALL  SDNPUT( ZLS8T(J), -YLST()H), BWF, 0)
CALL STERM( NT, BWF )
CONT INUE

IMAGE PLANE

READ { 11 ) NPTS, NLST, NST

IF( NPTS .EQ. O ) GO TO 00D

DO S00D J = g, NPTS

CALL SDNRUT( NBT(J), YLET(I), BAF, O)
CALL STERNM( NT, BUF )

DO 8500 J = 5, NPTS

CALL SDNPUT( ZL8T(J), -YLET()), BF, O)
CALL STERN( NT, BUF )

ENTRANCE PUPIL

READ ( 13 ) NPTS, 2L8T, N.8T
CALL SDNPUT( ZLST(1), YL8T(1), BUF, L)
CALL SDNPUT( 21L8T(g2), YL8T(Z), BWF, O0)
CALL STERM( NT, BUF )
CALL SONPUT( ZLST(g8), -YL8T(1), B, O)
CALL SDNPUT( L8T(2), -VL8T(®), BWF. O )
CALL STERN( NT, B8UF )

RAY 1 TRACE
READ ( 11 ) NPTS, TLIT, NLEY
I#( NPTS LE, O0) GO TO 78500
DO 000 J = 8, NOTS
CALL SONPUT( ZL8T(M), YLBT(J), BUF, D)
CALL STERM( NT, BUF )

RAY 2 TRACE
READ ( 13} NPTS, Z2LST, YLST
IF( NPTS ,LE. 0O) GO TO 8000
0O e000 J = §, NPTS
CALL SONPUT( ZLST(J), YLST(S), BUF, D)

LABEL PLOT FRAME WITH TITLE AND DATE

CALL SETPL( 990 )
WRITE ( se, 32300 ) ( TITLE(D), I=3,12 ),
FORMAT( 20X, 12AS, 6X, 314 )

CALL STERN( NT, BUF )
CALL ADV( NT )
CALL RESPL

ORAW INFORMATION PLOT FRAME

LABEL PLOT FRAME WITH TITLE AND DATE

 DATE(D)

IFN(S)

Jz1,3 )
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02/16/60

CP 105200
P10 : 00

CP 103600 14 )
CP1C3000
P 108000 (]
CP 108200

CP 308400 [ 4
CP 108800
P 108000
P 107000
P 17200

C* 100000
P 108200 100
" 108400
Cr 1068 00
Cr 108000 113
or201000 117
Cr2G1200
CP201400 120
or201600

CrP202000 130
rP202200 131
CP202400 133
CrP2026 00 137
Cr202800 139
203000 144
cr203200 143
CrP203400

CP204000 149
crP204200 148
Cr204300
oP204300
oP204800 159
CP204 000

CrP205000 163
Cr203200 164
CrP208300
Cr203400
crP203600

CrP203 800 1”nr
CP208 000 102
CF207000 103
crP2OY200

CP207400 196
Ci 200600 198
CrP20T 000

CP301000
CP303200 200

g 14

4



Te

321%0

32180

32370

%000

[
(4

18000

ROUTINE TO PLOT Z2-Y PROF ILE.ON 8Ce020
cPLOTZ - EFN

CALL JETPL( 990 )
WRITE (¢ 19, 32100)
CALL BCTPLC( 8 )
WRITE ¢ 18, 32150)

WRITE ( 18, 32160)

FORMAT( tNO, 2X., PTHSURFACE. 12X, tHR, 17X,
1 2HRE, 16X, ZHRE )

REWIND 1t

NREAD 3 NELMY ¢ g

0O 15000 ! = t. NREAD
READ ( 11 ) OUMNY

READ RAY § DATA
READ ( 18 ) NPTS, 2L8T, TLST

BEGIN LOOP TO PLOT SURFACE PARAMETERS

LRAY = 2

0O 10000 I = 3. NELNT

0O se000 J = 8, 2

NEL = ELMMTX(J,])

NELN = ELMMTX(P2,])

IFC J ,EQ. 2 ) NELN = ELMMTX(1,]+1)
DTEMP = SURFC(4,NELN)

IF( NEL .EQ, NSURF ) DTEM® 3 DELD

SOURCE STATEMENT

C TITLE(D), 1=g,12 ).

( DATE( D),

1HD

IFN(S)

YMAXX, DIMIN: NPOINT, NLENG
FORMAT( 8X, 13HTUBE RADIVS =, FS8.2. 38X,
1t Fe.3, 38X, 174 ELEMENT POINTS a2, 4. 53X,

WRITE ( 18, 32170 ) NEL, SURFC(13.,NEL), DTEMP,

1 SURFC(12,NEL)+ ZLST(NEL#8), YLST(NEL+})

FORMAT( 38X, 12, 5%, Ef?.7, 4E10.7 )
IF( NEL .EQ, NSURF ) GO TO 18000
LRAY = LRAY + g

IF( LRAY .LE. 531 ) GO TO 38000

BEG IN NEW PLOT FRAME
CALL STERM( NT, BUF )
C4iLL  ADV( NT )
CALL RESPL
CALL SETPL( 990 )
WRITE ( 18, 32100)
CALL SETPL( 20)
WRITE ( 198, 32100)
CONT INUE
CALL STERM( NT, BUF )
CALL ADV( NT )
CALL RESPL

END OF CPLOT SUBROUTINE
RE TURN
END

¢ TITLE(K), K=1,12 )>»

( DATE(K)» K=z3,3 )

17X,

Jz1.3 )
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02718780

CP301400 202
CP301600 209
¢P302000 216
Cr302200 217

20MMINIMUM SEPARATION x,CP302400

16HPLOT SCALE = 10E, 12)CP302¢00

CP 303000 210
CP303200
CP303400

CrP304000 219
CrP304200
CP304400
CP304600

CP303000 224
Cr305200

CP308000 22¢
cP308200
CP308400
CP308600
cP308800
CP30T 000
cP30r200
CP3O7300
CP3OT400
CP307200
CP3076 00 245
CP3UT 800
CP308000
CP4 01000
CP4 01200

CP401400
CP4DI1COD 239
CP4D1S0D 261
CP4D2000 263
CP4D2400 263
CPe02600 266
cPeO3000 278
CP403200 278
CP4 04000
CP4Dsz00 280
CP4D4400 202
CP4 04800 .

CP4OB0ODD 284
CPgs0R200
CP408400
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ROUTINE YO PLOT Z-Y PROFILE ON 8C4020

crLOTZ

COMMON BLOCK

SYMBOL LOCATION TYPE
NCNTAL 00000 H
DATE ooozY !
1.1 4 00033 H
NCLRS onoss 1
NaUDP 000e !
NEPLN 0044 !
FLAG ooosy H
FLNGN ooose [ ]
e onoss [ ]
oLPLN 00080 [ ]
DELD 0003 [ ]
MG AF oonse [ ]
aIsY ooor 1 L]
SYsMx ooore [ ]
FOTAN ooory [ ]
OB IN 00117 R
EIMHT 00144 ]
LATTC 00170 (]
sURF C 00320 !
sussT oseee R
BNDS 08210 {
COMMON BLOCK
NELMT 00o000 H
ATRMTX oo3ip {
COMMON BLOCK
DT oor o [ ]
asrt 00V00 ]
COMMON BLOCK
™AXX 00000 ]
SYMBOL LOCATION TYPE
o« 13010 R
NN 1200¢ {
R 12308 : J
SYMBOL LOCAT JON TYPE
ALENG 1 12312 r
! 12318 !
o 12320 !

DATA ORre 1N 00001
SYHBOL LOCATION ™me
CONTRL 00001 H
PUNCID oonse ®
NRAYS 00034 1
NJAIL 0oos? 1
NIPLN 000e2 H
NOB JN 0004s 1
DELY 00080 [
WLGH oonss ®
pEXPP ovnse (]
OMG A2 0008 § R
EPRAD 00084 (]
SPFEA 0008? [
HO ooovz (]
WXDIR oouys [
NOSGN 00100 H
WCLAM 00128 L
cneL 00383 (]
ILATTC 00170 !
DESGN De240 R
13UBST 03224 {
NCOND 08883 H

ELMAIR OkICIN 08887
NAIRS 00001 H
VTXCRD Do ze ]

CODRNG ORICIN oress
YHAT 010 L
nsr 00¢Ss [ ]

mLOTC ORIGIN 11008
D2MIN 00001 r

D IMEN® JONED PROGH AM VARIABLES
SYMBOL LOCATION TYPE
c0 11014 R
sUFR 12138 r

SUBRUTIME  CPLOT

COMMON  VARIADLES

UND INENS JONED PROGR AN VARIABLES

S$YMBOL LOCATION
ALENG? 12313
NT 12318

FNLENG 12328

TYPE
R
!
[ ]
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og/16 8

LENS TH [
SYMPOL LOCAT ION
TITLE 00013
DATA oou3)y
nsLCS 00038
NeUBTY 00040
PooE 000¢3
nNeLw 00048
FINe 0oos §
ZETA 00084
wexre onos?
OMGAL oooe2
rScAL D008
DUMIN oogr 0
DELM 00073
wYDIR ooore
wRNY 0010¢
W DT 00135
WCLRS ooss2
SURFC o320
TOESGN D240
BOUND S 210
LENGTH oores
ELMMTX ocooe
LENGTH 01130
CHAT oos20
LENGTM 00003
NPOINT ooDOe
SYMBOL LOCAT ION
oW 11080
SCR 1e308
SYMBOL LOCAT JOM
RSCALE 12314
NBR 12317
NLENG 12322

PMRT ¢

--l'--l'liil-l-—-—-l‘

.-
~N

™E



rNORN
WLY

mLYTry
NIERO
X7 ICKS
oUNNMY
LM

TN
1000
oo
2000
3000
7000
2100
13000
»70

ROUTINE TO PLOT Z-Y PROFILE ON ACeORD

cPLOT2

12323
12329
12331
12334
12337
12342
12349

cPLOTY

CANERA
ALOG 1O
STERM
FBLE.
ADV

LM,
FBOT,
LFCNV,
€.3

cc.2

sYsLOC

IFN
A
S4A
81A
1104
1564
FORMAY
2044
FORMAY

SECT IOM

SECT ION
SLCT ION
SECTIOM
SECTION
SECTION
SECT roM
SECT ION
SECTION
SECTION
SECTION
L. TIOM

STORASE WAP
MO 12384 1
RAYY 12387 ®
XTicK 12332 L]
XL ADEL 12339 ®
T 12340 1
LRAY 12343 !
oTOw 12348 L
ENTRY ROINTS
SUBROUTINES CALLED
SLABEL SECTION 13
XPe, SECTION 18
SPRANTA SECTION 19
SETPL SECTION 22
RESPL SECTION 23
JFRLR, SECT KON 2
.uN1g., SECTION 31
€.1 SECTION 34
E.4 SECTION 14
cc.3 SECTION 40
EFN IFN  CORRE SPONDENCE
&N IFN LOCATION
1500 7A 12527
1650 624 13104
3000 914 13217
3300 1234 13328
9000 181A 13572
32150 FORWAT 1240
10000 277A 14153

THE FIRST LOCATION NOT USED BY THIS PROGRAM I8 14234.
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og/16 /80

fULxp
RAXT]
LABEL
4
NREAD
L

EFN
1600
4000
6000
7500
8000
32160
16060

2

SOINIT
SONPUT
.FROD.
FWRD,
JFRMT,
FBLT,
FFIL.
€.2
cc.s
CC.q

12328
12330
18333
12338
123418
12344

IFN
11A
904
1314
164 A
1744

FORMAT

2334

rPASE ?

{ECcTION
SECTION
SECTION
SECT IOM
SECT ION
SECT ION
SECTION
SECTIOM
SECTION
SECT JOM

o oo B D

LOCAT FON

12534
13042
13380
135218
13553
12434
140897
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ROUTINE TO FIND POINT OF INTERSECTION OF TWO BLANE CONICS
LINK g (CROSS) CRO01000
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PASE o
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ROUTINE TO FIND POINT OF INTERSECTION OF TWO PLANE COMICS 02716780
CROSSZ « EFN SOURCE STATEMENT -~ [IFN(S) -

SUBROUTINE CROSS( I3, ZIMIN, ZIMAX, 12, ZEMIN, T2NAX, ICROSS, CROD1500
1 YCROSS, ¢ ) CROO1600
ses INPUTS see . CROD20OAD
1t SUR’ ACE NUMBER OF FIRST SURFACE. CcROG2I00
ZIMIN WINIMUM T VALUE OF FIRST SURFACE. CROOLR00
TIMAX  MAXINUM T VALUE OF FIRST SURFACE. CROOR3I 0O
12 SURF ACE NUMBER OF SECOND SUNFACE. CROO24 00
Z2MIN MINIMUN Z VALUE OF SECOND SURFACE. CROOPLS 00
22MAX  MAXINUM T VALUE OF SECOND SURF ACE. CROOPS 00
sss QUTPUTS oo CROOG3000
ZCROSS 7 VALUE OF INTERSECTION. CROOY100
YCROSS Y VALUE C” INTERSECTION, CRODO200
L] ALTERNATE RETURN FOR NON-INTERSECTING SURF ACES. CROO3300
¢ss DESCRIPTION ss¢ CROO3S00
THIS SUBROUTINE DETERMINES THE INTERSECTION POINT, ( YCROSS, CROO3E 00
ZCROSS ), OF SURFACE 11 AND SURFACE I2. CROO3? 00
COMMON 7/ DATA 7 NCNTRL, CONTRL(10)., TITLE(12), DATE(3), PUNCID. 0T001000
1 DATA(3433) 0T001100
DIMENSTON WOBJH(?) , WCLRH(?), WIMHT(?), EIMHY(?), CIMPL(?) ., DT002000
1 WCLRS (@), NDSGN(4), NDSGV(11), LATTC(3,28), BOUNDS(3, 10D ., oTOO2100
2 SURFC(20,100), DESGN(10,50), SUBST(500), ILATTC(3.28), DTOD2200
3 ISURFC(20,100), IDESGN(10,50), ISUBST(S00), IBNDS(3,100) 0T002300
EQUIVALENSE (DATAC1), LMODE ), ( DATA(2), NRAYS ). ( DATA(3), 0T101000
1 NSLCS ). ( DATA(4), NCLRS )+ ( DATA(S), NJAIL ), ( DATA(S)., DT102100
2 NSUBT ), ( DATA(Y), NSUBP ), ( DATA(8), NIPLN ), ( DATA(9) » DT101200
S IMODE )» ( DATA(10), NSPLN ), ¢ DATA(32), NOBJH ). ( DATA(12) , DT101300
4 NSURF ), ( DATA(13), AFLAG ). ( DATA(14), DELY ), ( DATA(15), DT101400
S FNUMB ), ( DATA(18), FLNGH ). ( DATA(1?) ., WFLGH ), ( DATA(18), DT101500
6 ZETA ) ¢ DATA(19), HEXPP ), ( DATA(2D), DEXPP ), ( DATA(2%), DT101600
? WEXPP ), ¢ DATA(22), DLPLN ), ( DATA(23), OMGA2 )., ¢ DATA(24), cT101700
@ OMGAS ). ( DATA(23), DELD ). ( DATA(28). EPRAD ). ( DATA(27), DT101800
O PSCAL )+ ( DATA(28), OMGAF ), ( DATA(29), SPFEA ), ( DATA(30), 0T101900
A DUMIN ), ( DATA(33), ODIST ), ( DATA(32), MO ). ( DATA(33), DT102000
B DELN ), ( DATA(34), SYSMX ), ( DATA(3S), WXDIR ), ( DATA(38), DT102100
Cc WYDIR )+ ( DATA(3?), ROTAN ), ( DATA(38). NDSGN(2) )., ( DATA(42),0T102200
D NDSGV(1) ), ( DATA(S3) ., WOBJH(E) ), (DATA(80), WCLRH(S) ). DT102300
€ ( DATA(S?), WIMHT(S) ), (DATA(?4)., EIMNT(1) ), ( DATA(81), DT102400
F CIMPLC(1) )+ ( DATACO8), WCLRS(1) ). DT102500
G ¢ DATA(DE), LATTCC(1,2)+ JLATTC(1,1) ), ( DATA(2182), SURFC(3.1), DT102600
M ISURFC(t1.,1) ), ¢ DATA(2182), DESGN(3,1), IDESGN(1.1) ), pTi102700
I ¢ DATA(2882), SUBST(g1), ISUBST(1) ), ( DATA(3182), POUNDS(1.1), OT102800
J IBNDS(3,2) ), ( DATA(3483), NCOND ) DT302900
INTEGER CONTRL.:, AFLAG, DATE DT201000
REAL LATTC 0T202000
CONMON/ELMAIR/NELNMT . NAIRS ,ELMMTX (2,100) » ATRNTX (2, 100) , VTXCRD (100) ELDO2000
INTEGER ELMNTX, AIRNTX ELOU2000
START OF CROSS SUBROUTINE CROD4 00D

ZCROSS = 0.

CROOe200

PASE



sy n,

1000

1500

2200

2300

L1414}

33500

ROUTINE TO FIND POINT OF INTERSECTION OF TWO PLANE CONICS
CROSSZ - EFN SQURCE STATEMENT -~ [IFN(S) -

YCROSS = O,

ITY = JISURFC(1.,1Y)
Ry = SURFCI(11.11)
81 s SURFC(1R2.1)1)
1Te = JSURFCIL,1®)
Rg = SURFC(11.1D)
B = SURFCIl12.ID)
Ir¢ 13 .EQ. 12 ) GO TO 32000
DELE = VTXCRD(IY)
DEL® = VTXCRD(I®)
8 = DEL2 - DELS
ZEMINP = ZEMIN ¢ B
TZEMAXP 3 ZRMAX ¢+ 8
ZA = O,

8 = 0.

CHECK FOR INTERSECTION
IF( ZIMIN .GT. Z2MAXP ) GO TO 2700
IF( Z1MAX LT, Z2MINP ) GO TO 2700

INTERSECTION EXI8TS
TA = T2MINP
D = IENAXP
IF( ZININ .GT, Z2MINP ) 2ZA = ZIMIN
IFC ZIMAX LT, Z2MAXP ) 2B = ZIMAX
IF(C ZA .NE. 2B ) GO TO 33500
IF( ZA .NE. 0. ) GO TO 13500
IFC ITY (EQ@. 3 ) GO TO 1000
IFC Ry .NE. D. ) GO TO 2300
YCROSS =z SGRT( ( P2-1, ) # 8 8 -2, « R2¢ 8)
GO TC 3go00
IF( ZA .NE, 3 ) GO ™ 2300
IF¢ 172 .€@. 3 ) GO TO 2000
IFC R2 .NE. 0, ) GO TO 23500
ZCROSS = 8
YCRUSS = SGRT( ( Bi-1. )#ZCROSSHZICROSS - 2.¢R1%ZCROSS )
GO TO 32000
¥s 2 SORT( ( Bi-4, ) # ZA ® 2A ¢+ 2, S Rt & 2A)

Y2 32 SORT( ( BPp-1. ) % ( ZA-S ) # ( ZA-8 ) + 2, x R2 % ( 2A-8) )

IFC Y1 ,E@. Y2 ) GO TO 3000

INTERSECTION DOES NOT EXIST
RETURN 8

ZCROSS = ZA

YCROSS = Vi

GO TO 32000

ALPHA = B - B2

PETA = Ry - Rg + 8 & ( Be-1. )

GAMMA = 2, S RZE » 8 -8 ¢ 8 & ( B2-1. )
IF( ALPHA .NE. O. ) GO TO 4000

Ty = - GAMMA 7 ( 2, % BETA )

IFC 23 .LT. 24 ,OR, It GT. 21v') GO TO 2700
ZCROSS = I3

GO TO g2200
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og/1e /88

CROOe4 00
CROO4E 00
CRO04 800
CRO03000
CRO0S200
CRODS4 00
CRO0Se 00
CROOS 000
CROS 200
CROOS4 00
CROOSS 00
CROOS 800
CROO? 000
CROOY200
CROOY4 00

CRic0300
CR1008 00
CR100700

CR100800
CR100900
CR101000
CR101300
CR101200
CR101400
CR101600
CR101800
CR102000
CR102200 38
CR102400
CR103000
CR103200
CR$03400
CR10¢00D
CR104200 81
CR104400
CR1035000 54
CRi0s200 L1
CR1035400

CR103300
CR105600

CR3108000
CR108200
CR108400
CR1086 00
CR108 900
CRs07000
CR10v200
CR107400
CRi107600
CR107800
CR108000

rPME 2



4000

$000

(4
(4
32000

ROUTINE TO FIND POINT OF INYIRSZCTION OF TWO PLANE CONICS
(4 ~11%4 -~ CPN SOURCE STATEMENT -~ [IPN(S) -

DELTA uw BETA ¢ BETA - ALPNHA ¢ GCANNA

I74¢ DELYA LT, 0. ) €O YO Y00

I7(C DELYA .67, 0. ) ¢O TO 4300

Tt v - BEYA /7 ALPNA

¢« YO 3pn0

T1 = - BETA 7 ALPHA ¢ BORT( DELYA ) 7 ALPHA

22 = -~ BETA 7 ALPHA - SERT{ DELTA ) /7 ALPHA
IFC 21 ,6E. 24 .AND. I1 .LE. TB ) GO TO 35000
IFC Zp AV, ZA .OR, 22 .67, 7B ) €O TO PYOO
ICROSS &« T2

¢O TO 2200

IF( 22 LY, 24 .OR, T2 .C¢T. Z3) GO TO 3000
ZCROB3 = ANINI( T3, 22 )
IF(C Ry LT, 0. ) ZCAOS8 = ANAXI( 21, 22)

O TO 2200

END OF CROSS SUBROUTINEK
RETURN
N

TR-67-700-10-2
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og/18 780

CRi00000
CR108400
CR100800
CR108800
CR109000
CRg03000
CRe01200
CR201400
CR2v1600
CR201800
CR2OR0O00

CR20R200
CR203000
CR203200
CR203400

CR204000
CR203000
CR208 000



SYMBOL
NCNTARL
DATE
LoDt
NCLRS
NBUDP
NBPLN
FLAS
FLNG M
(1 ¢ {1
ODLMLN
oKLD
e
anIer
o SMx
“ITAM
OB JH
TIMNNT
LATTC
sunrc
s/peT
IBNDS

NILMT
ALRI TR

SYMBOL
1ms

e
oEL g
JHINe
]
APHA
s

ROUTINT TO FIND POINT OF INTZRSZCTION OF TWO PLANT CONICS
CROBSY? STORASE W@

CROSS

SEORTY

SUBROUTINE CROSS
COMMON  VARIADLES

TR-67-700-10-2
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oR/16 0

(X

S$YWBOL
Tmne
DATA
NSLCS
NsUBTY
1M00€
NSUW
FNUNS
ETA
wExrp
OMGAL
PSCAL
OUMIN
OELM
wYDIR
NSV
WIMHT
WCLRS
suwrc
JOESGN
SOUND §

LENGTH
ELMNTX

COMMON BLOCK DATA ORI IN 00001
LOCATION TYeE SYMBOL LOCATION T™L
00000 ! CONTRL 00001 !
ocogy | B PUNCID 0003 ]
00033 ! NRAYS 00034 ]
00038 ! NJAIL 0903 1
00041 ! NIPLN 000¢2
0004s¢ ! NOB JH 00048 !
000¢? ! oELY 00030 ]
00082 R WwLeH 00033 L]
00088 n oexep 0o0se R
oo0s 0 L] oMG AR 0008 s R
oocos3 n OPRAD 00084 "
on0ee L] SPFEA 0o0s? n
ooor s L] w ooore "
oo e n WXDIR 000?S L]
ooory L] NDSGN 00100 1
00117 L] WCLRM o012 R
00144 L] CINrL 00133 R
vo172 R ILAYTC 00170 !
00320 ! DESGH 04240 R
03224 L] jsvasT 0seese !
Os210 ! NCOND 0sees !
COMMON BLOCK ELMAIR ORIGIN osee?
ooooo ! NAIRS 00001 !
oo3se ! VTXCRD oose2 R
UND IMENS TONED PROGRAM VARIABLES
LOCATION TYeL SYNBOL LOCATION TYPE
oress ! L1 orese R
areso ! e ores1 "
orees R oEL? 14 1 1] R
oress R I2MAXP oreer R
orers R 1 4] orere ]
orers R BETA orers L]
orerr R OELTA orroo R
ENTRY POINTS
SECTION ?
SUBROUTINES CALLED
SECTION ] SYSLGS SECTION

FRET,

PAGE o

LOCATION
aresr
orese
orees
ore70
arers
orers
7708

SECTION

'.t".."

T

"‘A‘""":"...n-—n'.‘
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ROUTINE TO FIND POINT OF INTCRSECTION OF TWO PLANE CONICS 02/16/90 Past 9
cRoss? STORME NN
CPN PN CORRE SPONDENCE

on rn LOCATION N N LOCAT ION N N LOCATION
32000 Y 10430 mao 894 10203 3900 orA 10013
1300 e0A 10084 1000 7A 10040 2300 834 10109
2000 Y 10100 2200 S0A 10108 3000 $0A 10208
4000 THA 1087y 3000 (1T} 10297 3900 e9A 10870

e 00 794 10322 3000 09A 10377
THE 7 IRST LOCATION NOT USED BY THIS PROSRAM 18 10826.
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INF .N010001.,44000-0.77397,.AN IC 10J00 LIOWKY 7094 A 02/10/80
»
sTITLE ROUTINE TO GUNZRATE THE END POINIs OF ARCS FOR CACH CLEMENT
SIBFTC ENDPTZE  Mog . XRY LINK 2 (ENDP T8) P 001000

P o



s,

ARANAANANANANANANDNNANANNANANNANANANNANAD

ROUTINE TO GEKTRATE THT END POINTS OF ARCS FOR EACH ELEME
cNOP Y2 - PN SOURCE STATEMENT - JIFN(S) -

SUBROUTINE ENDPTS( DIMIN, ARCS. NARCS )

ess INPUTS o8
DIMIN MINIMUM ALLOWABLE T SURF ACE SCPARATION,
ELMMTY MATRIX OF EOITED SURF ACE ELEMENTS, (ELMAIR COMMON)
VTNCRO VECTOR OF VERTEX COORDINATES OF THE SUAFACES. (ELMAIR COMMON)
THAT  MATRIX OF RANGE OF 2 DEF INITION OF EACN SURFACE (CODRNG COMMON)
YHATY MATRIX OF RANGE OF Y DEFINITION OF EACH SURFACE (CUDRNG COMMON)
CHAT  MATRIX OF RANGE CODES FOR EACH SUNFACE. (CODRNG  COMMON)

e OUTPUTS sae
ARCS 3-D ARRAY CONTAINING THE 2 AND Y COORDINATES OF THE SEGMENTS
DEF INING TACH ELEMENT FOR EVERY ELEMENT OF THE LENS SYSTEM,
NARCS VECTOR WNICH CONTAINS THE NUMBER OF POINTS NEEDED TO DEF INE
THE SEGMENTS FOR EACH ELEMENT. BETWEEN 2 AND 3 POINTS ARE
NECESSARY FOR EACH ELEMENT,

sss DESCRIPTION ose

.18 SUBROUTINE C'"NERATES THE ARCS ARRAY WHICH CONSISTS OF
THE Z AND Y COORDINATES OF THE SEGMEN. S WHICH DEF INE EACH
ELEMENT, THE SUBSCRIPTS OF ARCS ARE IN ORDER -

1) THE T COORDINATE FOLLOWED BY THE Y COORDINATE.

2) THE SEGMENT DESIGNATJON

3) TME ELEMENT DESIGNATION
THE COORDINATES ARE REFERENCED FROM THE VERTEX OF THE FIRST
SURF ACE OF FACH ELEMSINT,  THE NARCS VECTOR CONTAINS THE NUMBER
OF POINTS DEF INING EVERY ELEMENT, THUS THE NUMBER OF SEGMENTS
IN THE ITH, ELEMENT I8 NARCS(I)-%.

COMMON 7/ DATA 7 NCNTRL, CONTRL(10), TITLE(12), DATE(3), PUNCID,
3 DATA(3403)

DIMENS ION WOBJH(?) , WCLRH(?) , WIMHT(?), EIMNT(P), CIMPL(D?) ,

1 WCLRS(8). NDSGN(4), NDSGV(1g) . LATTC(3,2¢) ., BOUNOS(S, 100,
2 BURFC(20.100), DESGN(10,50) . SUBST(50M ,» ILATTC(3.26) .
S ISURFC(20,100) ., IDESGN(10.50). ISUBST(500), IBNDS(3,100)
COUIVALENCE (DATA(1), LMODE ), ( DATA(2), NRAYS ), ( DATA(Y),
NSLCS ). ( DATA(4), NCLRS ), ( DATA(S), NJAIL ), ( DATA(S) .,
NSUBT ). ( DATA(?), NSUBP ), ( DATA(R:, NIPLN }, ( DATA(®) ,
IMODE )« ( DATA(1D), NSPLN ), DATA(11), NOBJH ), ( DATA(12),
NSURF ), ( DATA(13), AFLAG ). DATA(24), DELY ), ( DATA(1S3),
FNUMB ). ( DATA(38) ., FLNGH ). DATA(17), WFLGH ), ( DATA(S®) .,
YA ) ( DATACL9), HEXPP ), DATA(20) . DEXPP ), ( DATA(2%),
WEXPP ), ( DATAI22), DLPLN ), DATA(23), OMGA2 ), ( DATA(24),
OMGAS ). ( DATA(25), DELD ). DATA(28), EPRAD ), ( DATA(27),
PSCAL ). ( DATA(28), OMGAF ), DATA(29), SPFEA ) ( DATA(3D),
DUMIN ), ( DATA(38), ODIST ), DATA(382), MO Yo ( DATA(3Y),
DELH ). ( DAYA(34), SYSNX ), DATA(3S), WXDIR ), ( DATA(36),

R N

NDSGV(g) ), ( DATA(SS), WOBJHI(S) ), (DATA(GD) . WCLRM(S) ),

( DATA(E?) ., WIMNT(3) ), (DATA(T4), EIMHT(S1) ). ( DATA(B1),
CIMPL(S) ), ( DATAC(S8), WCLRS(S) ),

( DATA(94), LATTC(2.2), JLATTC(3,8) ), ( DATA(182), SURFC(3.:8),
ISURFC(t.8) ) ( DATA(2182), DESGN(3.,1) JOESGN(1.1) )

( DATA(2602), SUBST(1), JSUBST(3) ), ( DATA(3182), BOUNDS(2,1),
IBNDS(3,8) ), ( DATA(3483)» NCOND )

C=ITOTMONBIPORYNOBE N -
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02716780

€r001800
ErPOOIY 00
Er 001000
P 001900
P 002000
ErP 002100
€r 002200

EP 002400
€P 002300
€P 002e 00
P 002700
Er 002000
€P 002900

EP 003000
EPOO3300
EP 003200
EP 003300
EP 003400
ErO03S00
EPOO3800
EP0O3700
EP0OO3800
EP 003900
EP 004000

DT001000
0T001100
DToO2000
DTO002100
D0T002200
DT002300
0T101000

DTs011L0

0T103200
0T101300
DT3i01400
DT101500
DT101600
07101700
DT101800
0T101900
07102000
DT102500

WYDIR ), ( DATA(S?), ROTAN ), ( DATA(38), NDSGN(1) ), ( DATA(42),0T102200

0T102300
DT102400
DT102300
DT1026 00
0T102700
0T102800
DT102900

L ] 4



#

n

3000

4000

ROUTINE TO GENERATE THE END POINTS OF ARCSA FOR EACH ELEME

ENDPTZ - EFN SOURCE STATENENT

INTEGER CONTRL, AFLAG, DATE
R 'L LATTC

COMMON ZELMATR/NELMT .NATRS ,ELMNTX (2, 100) , AIRMTX (2, 100) . VTXCRO ( 100)

INTEGER ELMMTX, AJRMTX

COMMON / CODRNG 7/ ZTMAT(2,300), YHAT(2,100), CHAT(2,100)

INTEGER CHAT
DIMENSION ARCS(2.,5,100), NARCS (100

START OF ENDPF 7S SUBROUTINE

00 2000 K = 8, 100
00O 1000 I = g, 2
0O 3000 J = §, §
ARCS(1,J,K) = O,

NARCS(K) = O
IF ¢ NELMT 6T, 1) 6O TO Y000

IrNs)

IF( ELMMTX (1,13 .NE. ELMMNTX(2,1) ) GO TO 3000

MIRROR
ARCSH(1,2.1) = THATI(L,3)
ARCS(2,2,1) = YHAT(S.1)
NARCS(3) = 2
GO TO 32000
Y1 = ELMNTX(S,8)

12 = ELMMTX (R, 1)

8 = VIXCRD(12) - VTXCRD(I1)

IF( CHAT(S.,1)
ARCS(1.,2,4) =
ARCS(2,2,1) =
ARCS8(8,3,3) =
ARCS(2.3,1) =
NARCS(3) = 3
6O TO 32000

IF( YHAT(3,13)
ARCS(1.,2.9) =

.NE. 3 ) GO TO 4000
ZHAT (2, 8)

YHAT(2,1)

]

a.

NE, YHAT(2,1) ) GO TO 5000
ZHAT (S, 1)

ARCS(2,2,1) 3 YHAT(S$.8)
ARC2(1,3:1) = ZHAT(2:3) + 8
ARCS(2,3,1) 3 YHAT(3.,1)
ARCS8(1.,4.8) = 8

NARCS(3) = 4
GO TO 32000
IF( YHAT(3,1)

LIMIT CURVE 2
CALL 2YCUT( 3, YNAT(3.1), 12, BETA, $8000.
ARCS(3,2,8) = ZHAT(S3,1)
ARCS(2.2.,3) = YHAT(3.,3)
ARCS(1.3,1) = BETA + 8
ARCS(2,3.1) = YHAT($,3)
ARCB(1.4.8) = 8
NARCS(3) = 4
6O TO 32000

+E. YHAT(2,1) ) GO TO 3500

.

2)
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/16 %0

07201000
0Ty 00089

€L 001000
EL 00R0DO

<D 001000
<DOORO00

EP 00200
E° 004400
E° 0048 00
P 004 800
EP 0US 000
£° 003200
P 008 000

ErOOs 20
EPF 0034 0D
EP 0086 00
008 800
EPOO?000
EPOOY200
ErOGOY400
EPOOPe 00
EPOO? 800
EP 008000
EP 008200
EP 008400
EP0DSS 00
EPOOSM00
EP 009000
EP 101000
Er 101200
€P 103400
Br101600
EP 101800
EP 102000
EP 102200
EP 102400
EP 103000

EP 103200
EP10%400
EP 103600
EP 103800
EP 104000
EF104200
EP 104400
EP 104600
EP 104800

40

reE @2
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ROUTINE TO CENERATE THE EMD ROINTS OF ARCS FOR CACH CLEME op/16 /%8 PAGE 3
[ T Re1 - rn SOURCE STATEMENT - [IFN(S) -
< LIWIY cumwg o £ 108000
3300 CALL IVCUT( 1, YMATI®,.2), 11, BETA, 86000. 1. 1) 108200 1]
ARCS(1.2.1) = BETA tP 108400
ARCS(2.82:.8) = YNATVI(R: 1) EP 108600
ARCS(1.3.1) = THATIR.1) * 8 EP 303800
ARCS(2.,3:1) = YMATIZ, D) EP 108 000
ARCS(2,4,.1) = 8 P 108200
NARCS(3) = & ° EP 108400
GO TO 32000 P 108600
4
e000 WRITE ( @. 32040 ) €P 107 000 40
2010 FORMAT( 18D, PEMABEXFECTED ERROR USING ZYCUT ) EP 107200
CALL eO0F Er 107400 30
7000 DO 38000 I = g, WELNY EP 10600
11 = ELMNTX (g, 1. EP 107000
12 z ELINTX (2, 1) EP 108000
I3 = TLMNTR(L, Teq) EP 108200
14 = LLMNTX (R, Jo1) P 108400
IFC 1 .ce. NELAT .OR. 12 .EQ. I3 ) GO TO 14000 EP 1088 00
TN x ANINGC O.., DATIZ. D ) EP 1068350
X 2 ARt O.. m".-” ) EP 109000
Zan = ANING( 0., DHMAT(S,Se1) ) ErF 100200
TN z ANANEC O.. TWATIS,5¢1) ) EP 100400
c
c CHECK AIR SPACE CONSTRAINT EP201000
CALL CLOSS( r2, 7w, ZIX, I3, 22M., Z2X, DIMIN, 21C, Y3C. 22¢C, 201200
1 $14000 ) EP201400 T0
I12C = CHAT(R. D) EP201600
ISC = CHAT(3,1e1) ergeso00
160 = ¢ EP202000
IFt 12¢ .NE. 3) 6O T 8000 EP202200
160 = 8 Er2024 00
IF( 73C .€e. 3) IeC = 3 ErP2O2e0D
GO TO 8400 EP202000
8000 IF( I3C E@. 3 ) JeO =z @ EP 203000
8400 GO TO ( 8300, 9300, 310400, 11300 ), 16O EP203800
83500 ZTHAT(3,]+8) = TPC EP203800
YHATC(1,1+1) = ViC ErP204000
$ u VIXCRD(]e) - VTXCHD(IS) EP204200
I*C I3 .€C. J¢ ) €O TO 24000 ErP204400
IF( ISURFC(1,22) .EQ. 3 ) GO TO 880D EP204600
IF( SURPC(1s3.182) .6T. BD. ) GO TO 9000 EP204000
8800 CHATI(1,]+3) = & EP205000
CALL ZYCUT( 2, TeC-8, 14, BETA, 334000 141, 2 ) EP205200 1oy
0900 THATI(R,]+1) = ZT2C - 8 EP£03400
YHAT(2.1%3) = BETA EP2OSEON
CHATI(R,191) = 3 EP205000
GO TO 34000 ErP208 000
2000 CHMAT(L2,. 1023 = § ErP20S200
CALL ZYCUT( 1, Y1C, T4, BETA, $34000.143, 2 ) EP208400 116
9200 IHATI(R,1¢41) = DETA EP2OSCS 00
YHAT(R,1+8) = YiC Er208 800
CHAT(R,3¢8) = 8 EP2OY GO0
¢O TO 34000 EP207200
93500 IHATI(P.1) = Z231C EP20Y400

YHAT(R.1) = YIC Ergore 00



ROUTINT TO GENCRATE THT LWD POINTS OF ARCS FOR EACH ELEME
TNOP T - EFN  SOURCE STATEMENT -~ [PN(S) -

S 3z VINCADIIR) -~ VTECRO(IY)

IFe 13 .gQ. f2 ) €O TO 4000

IFC JSUAFC(S.13) .EQ. 3 ) €O TO 9900
FC SUWFC(gg.13) LT, 0. ) €O TO 310000
CHATI(R.I) = &

CALL ZYCUT( @, T1Ce8,
THATI3,)) 3 T1C ¢ 8
YHAT(S.]) = BETA

¢O TO 14000
CHATIZ. 1) = §

CALL 2veUT( g, YIC,
IMATIS. 1) = BETA
YHAT(1.,]) = YIC

¢O TO 14000
TZHAT(2.1¢8) = T2C
YHAT(3,1e8) = V3L

8 = VIXCRD(14) - VIXCAD(I3)
e 1sUWFCci(s,.12) .E@. 3)
IF( SURFClt1g.12) .6T. O. )
JCD = 49

CHAT(1,008) = 4

CALL ZYCUT( 2, 22C-8,
¢O TO s900

11, BETA, 834000, I, 1)

18, BETA. $14000. 1. 1)

14, JETA, 830800, 143, 2)

WRITE ( ¢, 32080 ) JCO

FORMAT( 31140, S1OMHERROR CODE. I3, 12H USING ZYCUT )
CALL ¢cOOF

JCO = B8

CHAT(g, 001} 3 8
CALL ZY(.TC g, YIC,
GO TO se00

IF( JSURFC(1,1®)
IF( SURFC(32,18)
ZHAT(1,142) = Z22C
YHAT(3,1¢8) = Y§C
8 & VTUCRD(14) - VIXCRD(]3)
Fe I3 .EQ. 14 ) GO TO 34000
¢O TO 8800

IF! ISURFC(2,13)
IF( SUFC(13,13)
THAT(R. 1) = 23C
YHATIZ. 1) = YIC
8 = VTACRD (1®)
IF¢ 11 .EQ.
€O TO 9000
INATIR.1) = 21C

YHATI(2., 1) = YIC

ZHAT(3,103) = ZgC

YHAT(3,143) = Yi1C

CHAT!2:) ) = &

CHAT(3,503) = &

IFC Iy .EQ. 12 ) GO TO 13000

8 = VINCRD(12) - VTXCRD (1)

CALL ZYCUT( g, T1C+8, 13, BETA, 813007 1. 1)
INATIS, 1) = Z3C ¢ 8

YRAT(3,1) = BTTA

14, BETA. 810800, 1+8, 2 )

.£0. 3) ¢O TO 11800
.6T7. 0. ) ¢O TO 12000

.£Q. 3 ) 6O TO 12200
AT, 0. ) GO TO 12500

- VTXCRD (1)
12 ) 6O TO 14000
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oe/18 %8

ErP20O7 800
€P 200000
Er208200
EP301000
EP301200
Er301400
Er301600
Er3C.000
EP 302000
Er300200
EP302400
EP302¢00
EP302800
ErN03000
EP3y. 200
EP3034 00
Er303800
EP303800
Er304000
EP304200
EP304400
EP304000
EP 3040800

EP305000
EP305200
Er305400
EP308000
EP308200
EP308400
EP308800
EP307020
ErP3IO7200
EP3O74 00
EP307600
EP307000
Er308000
EP308200
EP3 01000
EP401200
EP4Z1400
EP401600
EP401800
EP4 02000
ErP4 02200
EP4 02400
EP4 02600
EP4 020800
EP4 03000
EP4 03200
EP403400
EP403600
EP4 03800
EP4 04000
CP404200
EP404400

149

"1

174 .

178

17e

e

rPACE o



o

3000

14 000

14400

13800

14000

ROUTINE TO GENERATE YTHE END POINTS OF ARCS FOR CACH TLENE
ENDP T2 - EFN  SOURCE STATENMENY =~ IFN(S) -

IF¢C 13 .te. 1¢ ) GO TO 14000

$ 3 VTXCRD(l4) - VTXCRD(ID)

CALL 2YCUT( 2. 72C-8, 4. BETA. $14000. 14, 2)
IHA (R.1¢3) = X2C - 8

YHA R.1¢1) = BETA

CHAT Y, leg) =

8 = \NCRO(I®) - VTXCRD(I)

IFC 1 .NE. 12 ) GO TO 14400

ARCS (. 2.1) = ZHAT(S. D)

ARCS . 2.1) = YHAT(S. D)

NARCS(I) = @

GO TO 18000

IF( CHAT(1.]) .NE. 3 ) GO TO 135000
ARCS(3,2.1) = TINAT(1.])
ARCS(2,2,1) = YNAT(S,])
ARCS(3,3.]) a 8

NARCS(]) = 3

GO TO 18000

Z1 = THAT(L. D)

Yt = YHAT(S, D)

22 = THATI(R.,I) + 8

Ye = YHAT(R2., 1)

IF(ABS(21-22) .GC.1.E-3)CO TO 135300
ARCS(3,2,1) = 3

ARCS(2,2,1) = Y§

ARCS8(1,3.0) 3 23

ARCS(2,3,1) = Y2

A.C"'v‘n” s 8

NARCS(I) = 4

¢O TO 39000

IF(ABS !Y1-Y2) .GE.1.E~3)GO TO 16000
ARCS(t.2,1) = 2%

ARCS (2, 2:1) = ¥}

ARCS(3,3.1) = 22

ARCS(2,3.,1; = V8

ARCS(3,4,1) = 8

NARCS(1) = @

GO TO 38GOO

IFC Yy 6T, Y2 ) GO TO 57000

IF( CHAT($,1) ,EQ@. 5 ) GO TO 16500

ARCS(3,2.0) = 2%
ARCS (2,2.1) = V3
ARCS(31,3.1) = 2%
ARCS(2,3.,1) = Y2
ARCS(3,4.1) = 28
ARCS(2,4.01) = Y2
ARCS(1,5,1) = 8

NARCS(I) = §

GO TO 318000

JCD = 92

CAl.L 2YGUT( g, Y8, 12, BETA, $10800, I, 2 )

ARCS(s,2.]1) = 2%
ARCO®,2,1) = V8
ARCS(3,3.1) = BETA ¢ 8
ARCS(2.,3.:.]) s V3
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EP408000
405200
EP403400
EP403000
€P403000
EP4 08000

EPel8200
€rP408400
Eramee 00
€408 800
EP4 07000
407200
Ere07400
EP4O76 00
ErP4 07800
EP4 08000
EP408200
EP408400
er301000
erso1200
EP303400
Ersote 00
Ers301800
ErS02000
EP3 02200
EP 302400
EPS02¢ 00
EP502000
EPS03000
EPS03200
EFS03400
EPSO3800
Erso3e00
EPS 04000
EPSC4200
EPrS04400
EPS04s 00
EPS04000
ErS08 000
EPS08200
EP508400
EP3086 00
ErsSos 000
EPSOY 000
EPSOT200
EPSOT400
ErSO76 00
Er508000
EFS00200
Er508400
Ersoss 00
EPSOee00
EPs09000
EPS09100
EPsS09200

PacE 8



. Ms-..*}\

L3

7000

wsoo

32n00

ROUTINE TO GENERATE THE END POINTS OF ARCS FOR EACH ELENE
ENDPTYZ - EFN  SOURCE STATEMENT =~ [IFN(S) -~

ARCS(1.,4,1) = 8

NARCS(]) = &

¢O TO tsoo0

IP ¢ CHAT(2,1) .EQ@. 3 ) GO TO §7300

ARCS (1,.2,1) = 29
ARCS‘2,2,1) = Y3
ARCS8(3,3.,1) = 22
ARCS(2,3.01) = Vg
ARCS(3.,4.1) = 22
ARCS(2.4.1) = YR
ARCS(1,5.,1) = 8
NARCS(1) = 8

GO TO gg000

JCD = 98

CALL 2YCuT( g, Y2, 18, BETA, $10800, I, 1)
ARCS(3,2,1) = BETA
ARCS (2,2,1) = V2
ARCS(3,3,1) = 22
ARCS (2,3,]) = Y@
ARCS(1.,4.1) = 8

NARCS(I) = ¢
CONT INUE

END OF ENDPTS SUBROUTINE
RETURN
END
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EP309400
EP309¢ 00
Er300800
€EPe 01000
Ere 01200
Ere 01400

ErPs 01800
EP¢ 02000
EPe 02200
EPe 02400
EPe 02600
EPs 02600
EPEO3000
EPs 03200
EP803400
Ere 03800
EP6 03800
EPG 04000
EPS 04200
EP8 04400
EP6 03000

EP8 08000
EPS08S00
EPeOY00D

PAGE o



A ,hh‘%

w

SYMBOL
NCNTRL
DATE
LMODE
NCLRS
NBUBP
NSPLN
FLIG
FLNG
HEXPP
OLPLN
CELD
QMG AF
awIeT
8YSMKX
MOTAN
WOBJN
EIMNT
LATTC
ISURFC
KpsT
BND S

NELNT
ATRMTX

DIAT

SYNDOL
X

b

n

7
21¢
12¢
X0

L]

ROUTINE TO GENERATE THE END ROINTS OF ARCS FOR EACH ELEME
ENDPT2

ENDPTS

COMMON BLOCK

LOCATION

00000
aoozy
00033
00038
000s ¢
00044
00047
ooose
00033
00080
00083
00088
ooors
ooove
ooory
00117
00144
00170
00320
ose2s
Os210

COMMON BLOCK

COMMON BLOCK

LOCAT ION

11008
11010
11013
11016
13021
11024
11027
11032

SECTION

TYRE

S LR EREEREEFEERERERER R R E_BE_E NN B N4

H
 §

a--aa---.;

ELMAIR

CODRNG

STORAGE NN
SUBROUTINE ENDPTS
COMMNON  VARIABLES
ORIGIN 00001
S$YMBOL LOCATION TYE
CONTRL 00001 4
PUNCID ooose L
NRAYS 00034 1
NJASL ooo3? 1
NIPLN 000¢2 1
NOBJH 00043 H
DELY 00030 R
WELGH 000s3 R
vEXPP 000se [
OMG AR onos1 R
EPRAD 00084 R
8AFEA 0008? R
HO oo R
WXD IR ooors R
NDSGN 00100 !
WCLRH 0012e R
CIMPL 0n1s3 R
ILATTC 00170 1
DESGN 04240 R
18UBST 03224 !
NCOND 0sees !
ORIGIN 0ses?
NAIRS 00001 ]
VTXCRD oos22 R
ORIG IN oress
YHAT 00310 R
UND IMENS JONEC PROGRAM VARIABLES
SYMBOL LOCATION TYPE
1 11008 1
] 11011 R
14 11014 !
zeM 11017 R
1414 11022 R
13¢ 11028 !
21 11030 R
re - 11033 R
ENTRY POINTS .

TR-67-700-10-2
Page III-2-40
Program Listing
Link 2
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LENGTH osess
SYMBOL LOCATION
TITLE 00013
DATA 00033
NSLCS 00038
NSUBT 00040
IMOOE 00043
NSURF 0oo4e
FNUMD 00031
ZETA 00034
WEXPP 00037
OMGAS ooose
PSCAL 00083
DUMIN ooor o
DELH ooor3
WYDIR ooore
NDSGV 00304
WIMHT 001338
WCLRS oogee
SURFC ooszo
IDESGN 04240
BOUNDS os210
LENGTH oores
ELMMTX oooo2
LENGTH 01130
CHAT ooy2o
SYMBOL LOCATION
It 11007
BETA i1012
ZIM 11018
z2x 11020
22¢ 11023
160 1102¢
Ye ‘ 11034

rAGE 7

T

a-aaa-aaaaaaaa----aa;

TYPE

D WABR



N
200
3001
3000
32010
8000
o500
8800
200
10800
32020
12200
ue00
8 000
wsoo

ROUTINE TO GENERATE THE ENO POINTS OF ARCS FOR EACH ELEME
STORASE NN

ENDPTYZ

Tycury
cLOsS
FrIL.

IFN
134
244
374

FORMAT
sA
1234
1084
118A
1684

FORMAT
207A
236A
2924
3334

11128
11180
11221
110882
11444
11608
11320
11877
11760
11071
12132
12317
12421
12832

LOCATION

EFN
1000
32000
3300
18000
8400
10400
9000
9000
11000
11600
12300
15000
17000

.mn.
JFAEM,
JFCNV,
EFN

THE FIRST LOCATION NOT USED BY THIS PROGRAM 18 12760.

SUBROUTINES CALLED

IFN

IFN
oA
3474
44A
3444
80A
1354
1144
13904
1764
1904
2164
267A
3J20A

SECTION 11
SECTION 14
SECTION 14
CORRE SPONDENCE

LOCATION
11887
12308
11838
1e382
11432
11720
11560
11852
12020
12083
12134
12334
12308
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GOOF SECT ION 12

UNDS ., SECT ION 13

$YSLOC SECTION 10

EFN IFN . LOCAT ION
7000 514 11317
4000 334 11977
o000 49A 11308
14000 2444 12279
e300 89A 11468
11500 1824 12042
8900 109A 11580
10000 147A 11677
10800 174A 12000
12000 1994 1es07
13000 2334 11444
13500 20824 12373
16500 308A 12433

¥
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sTITLE ROUTINE TO CMECK FOR INTERSLZCYIONS
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ROUTINE TO CHECK FOR INTECREZCTIONS
Ci1ReC? = EFN  SOURCE BTATENEHT =~ IFN(OY -~

SUBROUTINE LIRS CD

808 INPUTS soe¢
CLMMTL MATRIA OF EDITED SURFACE ELEMENTS, (ELMAIR
VIXCRD VECTOR OF VERTEX COORDINATES OF SURF ACES. (ELMALIR
THAT MATRIX OF RANGE OF I FOR ZACH SURFACE. (CODRNG
YHAT MATRIX OF RANGE OF Y FOR EACH SURFACK. ( CODRNG

08 OUTPUTS see
THAT EDITED MATRIX OF RANGE OF Z DEF INITION, (CODRNG
YHATY EDJTED MATRIX OF RANGE OF Y DEF INITION, (CODRNG
CHAT EDITED CODE MATRIX, = 3 IF T4O ADJOINING (CODRNG

SURFACKES INTERSECT.

sss OESCRIPTION s%%

COMMON)
COMMON)
COMMON)
COMMON)

COMMON)
COMMON)
COMMON)

THIS SUBROUTINE EDITS THE Z AND Y RANGE MATRICES AND THE COOE

MATRIX BASED ON THE SUR’ACE INVERSZCTION CONSTRAINTS.

FOINTS

OF INTERSECTION OF ADJOINING SURFACES REPLACE PREVIOUSLY

DETERNINED RANGES.

COMMON/ELMATR/NELNT \NATRS , ELMMTX (2, 100) , AJRMTX (2, 100) . VTXCRD (1 00)

INTEGER ELMMTX, AJRMTX

COHMON 7/ CODRNG /7 ZHAT(2,300). YHAT(2,100). CHAT(2,100)
INTEGER CHAT

START OF ESIRGCD SUBROUTINE

DO 2000 ! = 3, NELMT

It = ELMNTX (S, 1)

12 = ELMNTX (2, 1)

I 1s .EQ. Ip ) GO TO 2000
ZININ 3 AMINS( 0., ZMAT(S, 1) )
ZIMAX 3 AMAXS( O., ZMAT(S, D) )
TEMIN = AMIKS( 0., ZHAT(R.D) )
TEMAX 3 AMAXE( O.. ZMAT(R, D) )

CHECK FOR INTERSECTION
CALL CROSS( J1, TIMIN, ZIMAX, 12, Z2MIN, Z2MAX., 21, YI.
ZIPRM = 21 - ( VTXCRD(12) - VYXC‘RD(II) )
IFC 21 LT, ZIMIN .OR. II .6T. ZIMAX ) GO TO 4000

$2000 )

IFC ZIPRM LT, Z2MIN .OR, ZIPRM .GT, 22MAX ) GO TO 4000

IFC YD LT, 0. .OR. Y1 CT. AMINS( YHAT($.1), YHAT(2, D)
1 6O TO 4000

LENS ELEMENT 18 CLOSED
YHAT(8,1) = Y]
YHAT(2,0) = Y!
CHAT(3,0) = 3
CHAT(R,.I) = 3
INAT(S,.0) = 20
ZNAT(2,1) = ZIPRM
CONT INVE
60 TC eo00D

JILLEGAL INTERSECTION POINT DETERMINED

) )

TR-67-700-10-2
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€1001300
€1001600
€1001700
1001800
€1001900

E1002000
t 1002100
€1002200
€1002300
€1002400

E£1002500
€1002¢ 00
Es002700
E1002800
€1002900

ELO01000
EL0D2000

€0003000
CDOD2000

E1003000
E1003300
E1004000
El1004200
EI004400
E1004600
E1004800
E1o0s000
El1005200

El008000
EJoos200
E1008400
E10088 00
El008800
Eloovo00
Eloorz00

€1007300
€100r400
El00re 00
Erooreno
E1008000
E1008200
E1008400
E10008 00
E€l201000

€1201400

Past



ROUTINE TO CHECK "OR INTERSECTIONS
[S1 . 144 - Ery BOURCE STATENENT -~ [IFN(S) -

4000 WRITE ( ¢. 329100 ) II1. YL, It, IR
32100 FORMAT( tHO, PYNTME POINT OF INTERSECTION (, C14.7, 1M, C14.7.
1 10M) SURF ACES. I3, 4M AND. I3, 13H I8 NOT VALID )

CALL 600F
4
4 END OF CIRGCO SUBROUTINE
Q000 RETURN

™™o

TR-67-700-10-2
Page III-2-44
Program Listing
Link 2

oe/16 /788

L]

43

PASE ¢



ROCGYINE TO CMECK POR INTERSZCTIONS

cInec?
COMNON BLOCK
SYMPOL LOCAT ION 14, 14
LNY 00000 ]
ATRMTX 00318 H
COMMON  BLOCK
DAY 00000 (]
SYNSOL LOCAT rON TYPy
] oes1y ]
ZIMIN opsee L
[|/puAx oRins [ ]
TIPRN o130 ®
C1R6CD SECTION 4
CROSS sECTION ]
.UNDS . SECTION 11
sYSLOC SECTION 16
N wN LOCAT ION
200 384 oe3ss
32100 FORMAT o143

STORME WP
SUBROUTINE CINCD
COMMON  ViRIABKS
((CTYY onie N 00001
SYMBOL LOCATION ™oL
NAIRS 00008
VTXCRD omee [ ]
CoDMS oRe N ooreY
YHAT ooB1o L]

UMD JHENS JONED PROSRAN VARIANLES
SYNEOL LOCAT ION ™oL
11 oRe0 |
ZIMAX oRsPs ]

21 ortse [ ]
ENTRY POINTS
SUBROUTINES CALLED
WD, SECTION ]
N g (W SCTION 12
EFN PN CORRE SFONDENCE
ErN 4] LOCAT ION
4000 424 aryss

THE FIRST LOCATION NOT USED BY THIA PROGRAM IS OR41?.

oe/18 %0

TR-67-700-10-2
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rmec
LENS TH ooves
snmoL LOCAY ION Tee
L™ ooooe |
LENS TH ©1130
CHAY omeo 1
sngoL LOCAT 1ON Twe
12 aries  §
eMIN op12¢ ]
141 oy L]
coor SECTION 10
FONV, sECTIoN 13
EFN 14, ] LOCATION
e000 e oesre



ki

»
sTIvLE

INF .NOI1000S.04000-0.77387.,. 40 IC

MOUTINE TO CENTRATE BINARY FPOINT FiILR

IBFYC PY ILET Noq  XRY Ll ¢ (L J (V4]
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ROUTINE TO CEMERATE BINARY POINT FILE
PPILET -~ EFM  SOURCE STATEMEZNT <~ [IFN(S) -

SUBROUTINE PFILE( ARCS., NARCS, DNIN, 2NAX )

see INPUTS eoos
NPTS NUMBER OF POIMTS PER CURVED ARC
ARCS 30 MATRIX WHERE ITH LAYER CONTAINS END POINTS OF THE SEVERAL
ANCS WHICH COMNPRISE ELEWENTY I.
NARCS VECTOR WHOSE ITH COMPONENT SPECIF IES THE NUMBER OF POINTS IN
LAYER ! OF MATRIX ARCS.
YHAXX MAXIMUM Y ALLOMED (TUBE BOUNDARY) .

ssu OUTPUTS ¢oe
M IN MINTWUM 2 RELATIVE TO CNTRANCE PUPIL.
THAX MAXIHUM Z RELATIVE TO ENTRANCE PUPIL.

*s% DESCRIPTION sbs
PFILE CREATES A BINARY FILE (LOCICAL 11) OF NELMT+4 RECORDS EACH ONE
QF WHICH IS 601 WORDS LONG AND CONTAINING ...

N, ZL1IST, YLIST

NaNO. OF POJINTS
ZUISTaVECTOR (ONTAINING ZI [23.8:...¢N
YLISTVECTOR CONTAINING YI [Ix2,8¢...:N

THE POINTS (Z1,Y]) I=z1,2,...:N ARE CONSECUTIVE POINTS ALONG TME
UPPER NALF OF A CURVE (Y1.GE.0.) DEFINED BY Y=F(2), THIS CURVE WILL
BEC PLCTTED.

RECORDS 1 THRU NELMT CONTAIN DATA FOR THE NELMT ELEMENTS,
RECORD NELMT+3 CONTAINS DATA FOR THE IMAGE PLANE
RECORD NELMT+2 CONTAINS DATA FOR THE ENTRANCE PUPIL

TR-67-700-10-2
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02716788

P.L00s800
PLOORODO
PLOOL10D
PLOOCR200
PLOORS ™)
PLOOLS OO
FLOORS0O0
PLCO3000
Pt 003200
PLOO3400
PLOVIS00
PLOO3SS 00
PLO0¢ 000
PLOGe200
PLOO4 00
PLOD4S OO
PLOD4S OO
*L 003000
PLOOS200
PLOOS400
FLOOSe 0D
PLOOS 80D
PLOOSOOD
FLODB200
PLOOB4 0D
PLODSSOD
PLODS 800
PLOO? 000
PLODY20D
PLOO?4 00
PLOOYS OO
PLOOY 800

RECORD NELMT+3 CONTAINS DATA FOR RAY g (H,TH) 2(HMAX.0,) (X0,Y0) =(0, ~1) PLODBDDD
RECORD NELMT+4 CONTAINS DATA FOR RA? £ (H,TH) =(MMAX,0.) (X0,Y0) =(0,-1)PLO08S200

COMMON # DATA / NCNTRL, CONTRL(210). TITLE(12), DATE(3), PUNCID.
1 DATA(3403)

DIMENSION WOBJH(?) . WCLRM(?) » WIMNT(?), EIMHT(?), CINPL(Y) ,

1 WCLRS(8), NDSGN(4), NDSGV(11), LATTC(3,28) . BOUNDS(3.100) ,

# SURFC(20,100),» DESGN(10.50),» SUBST(300)., ILATTC(3,28).

3 ISURFC(20,100), IDESGN(30,50). ISUBST(3D0), IBNDS(3.100)
EQUIVALENCE (DATACS), LMODE ), ( DATA(2)., NRAYS ), ( DATA(Y),

PLODB4OD °
PLODSS 0D
07001000
0T001100
0T002000
07002100
0To02200
0To02300
bT101000
07101100
NT101200
07101300
07101400
07101500
DT101600
07101700
07101800
07101900
07502000
07102100

1 NSLCS ). ¢ DATA(4), NCLRS ), ( DATA(S), NJAIL ). ( DATA(S8; .,

2 NSUBT ), ( DATA!?), NSUBP ), ( DATA(8), NIPLN ). ( DATA(9),

S IMODE )+ ( DATA(20) , NSPLN ), ( DATA(31), NOBJH )}, ( DATA(12),
4 NSURF ), ( DATA(23), AFLAG )+ ( DATA(34), DELY )., ( DATA(313),
8 FNUNB ). ( DATA(38), FLNGH ), ( DATA(3T), WFLGH ) . ( DATA(18),
@ ZETA )» ( DATA(19) ., HEXPP ), ( DATA(20), DEXPP ). ( DATAC2Y),
? WEXPR ), ( DATA(22), DLPLN ), ( DATA(23), OMGA2 )+ ( D*TAL24) .
@ ONGAL ) ( DATA(2S)., DELD ). ( DATA(28): EPRAD ). ( DATALZY),
9 PSCAL ) ( DATA(RS), OMGAF ). ( DATA(29), SFFEA )+ ( DATA(ZD),
A DUMIN ), ( DATA(33), ODIST ), ( DATA(SZ), ¥ Yo ( DATALSS),
BOELH ). ( DATA(SE), SYSHX ), ( DATA(38), WXDIR ), ( DATA(38).
CWYDIR ), ( DATA(S?), ROTAN ;. ( DATA(38) ., NDSGCN(1) ), ( DATA(42) .DT102200

PicE
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4
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ROUTINE TO CENTRAYE BINARY POINY FILE
erLe? - EFN BOURCE STATEMENT - [FN(S) -

O WNDSEVIE) ). ¢ DATAIS3) ., WORJIN(L) ). (DATA(SDI, WCLRN(L) ),
€ ¢ DATAISY) . WINNT(L) ). (DATA(PE) . EIMNHTILY ), ( DATA(OD) .,
P CINPLCL) ) ( DATAL(SO) » MCLRS(S) ).

G ! DATA(S4) . LATTC(S.1), ILATTC(1,9) ). ( DATAC182) ., SUNFC(L.1),

M OJSURFC(3,1) ). ( DATA(ZI02), DESGN(3,1), IDESGN(S.1) ),

I ( DATA(RGOR) ., SUBSBT(1), IBUNSTII) ), ( DATA(3102), BOUNDE(1.1),

J IBNDS(3.:3) ), ( DATA(3483) . NCOND )
INTEGER CONTRL., AFLAS.: DATE
L 3 LATTC

COMMON ZELMATR/NELNT NAIRS  ELMMTX (2, 100) . ATRNTX (2, 100) , VIXCRO ( 100)

INTEGER ELMNTX, AIANTX

COMMOM 7 CODRNG 7/ ZMAT(2,100): YHAT(2,100), CHAT(Z2,1000
INTEGER CMAT

COMMON 7 PLOTC 7 YMAXX, DZMIN, NPTS
COMMON/ATOB S /THTR, SNTHTR,CSTHTR

DIMENSTON ARCS(2,5,100) ;NARCS(100) ,XVCT(3) ,QVCT(3) ,2LI8T (30D,
1 YLIST(30M

EQUIVALENCE (TLIST(1) . ZHAT(1,1)) . (YLIST(1),YHAT(1,81))

REWIND 18
M IN=O.
IMAX=O.

LOOF TO GENERATE POINTS ON EACH ELEMENT ...

DO 410 Iz3,NELMT

Do 30 J33.300

2LI8T () =0,

YLIST (S =0,

160" "RCS (1) -2

23zARC. LYY ¢ .
Yi=ARCS (2, 2. 1)
22zARCS (. 2. 1)

Y2zARCS (2,82, 1)
Z3=ARCS(1,3. 1)
YIsARCS(2,3.1)
Z4=ARCS(2.4. D)
Y4zARCS(2:4, 1)
I5=ARCS(1.5.,1)
YS:ARCS(2,8. 1)
1IzELMNTX (S, ])

123ELMNTX (R, 1)

SaVTXCRD (I2) ~VTXCRD(11)
6O TO (50,00,230.260) .60

g ARC ..:

IF(Z1.NE.22)60 TO 70
ZLI8T(2) =2
JLIST (R nTS
YLIST(g) =V
YLIST(R)uYR

JCNT=g
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0T102300
07100400
0T1G2300
oYt100e 00
ovi08700
07102000
ov108900
07201000
oTe02000

€L001000
EL002000

0001000
0002000

PC001000

A2004000
#L009000
PL101000
PLIGI20D
PL 102000
PLIOSODO 8
PL103200
PL 103400
PL104000
PL104200
PL10G4400
PL104600
PL104600
PL103000
PL10S200
PL105400
PL10S800
PL10380G
PL108CUD
PL108200
PL1G3$00
PL108S 00
FL108 80D
rL107000
PL1OT200
PLIOT400
PL1OTE00
PL1OT#00
PL 108000
PL108200
PL201000
PL201200
PL203400
PL201600
PL201800
PL202000
PL202200
PL2024 00

rAGE @
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ROUTINE TO GENERATE BINARY POINT FILE

PrILE? - EFN SOURCE STATENENT - IFN(S) -
60 70 310
CALL ARPTS(11.21.Y1,28,Y2,NFTS,2LIST(1) . LIBT(S))
JCNTaNP TS
6O TO 310

C 2 ARCS ...

“o

c3

290

IF(Z1.NE. 22160 TO 110
JCNT=g

LIsT(s) =22

YLIST (1) =¥y

%0 TO 120

CALL AVYI(H.Z:.Y:-lt.?z.l"'".!\.l.”l)-Yl."'l‘ll))
JCNTaNP TS~

(e .NE. 23160 TO 140
ZLIST(JCNT+8) =20
YLIST(JCNT+3)aYp
DLISTIICNT+2)=23
YLIST(JICNT+2) =Y3

JCNT= JCNT o

O TO 330

p=22-~8

3=23-8

CALL ARPTS(12,22,Y2,23,Y3,NPTS, ZLIST(JCNT+3) , NLIST(JCNT+1))
0O 190 J=1,NPTS

K2 JCMT o4

ZLISTIK) = 2L JIST(K) +8
JCNTZ JCNT+NPTS

GO TO 310

ARCS ...

IF(Z1.NE.22)G0 TO 240
JCNTzg

DI8T(3) =22

YLIST(g) =YY

LIST(2) =22
YLIST(2)sYR

0 1O 2350

CALL ARPTS(11,21,Y1,22,Y2,NPTS,2L18T(1),YLIST(1))
JCNTaNP TS

Zp=23

Y2aY3

23=2a

Y3sY4

O TO 3120

ARCS ...
IF(21.NE.22)60 TO 290
JCNTsp
ZLI8T (1) =2y
YLI8T(3) =V
LI8T(2) =22
YLIST(2)uYR
60 7O 300
CALL ARPTS(15,21,Y3,22,Y2.,NPTS,2L18T(1) YLIST(1))
‘INTSNPTS
JCNTRICNT ey
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PL2ORS OO
Lzoe000
PL203000
rFL203200
PL203400
PL2O OO
FLE2O3800
PL204 000
FLEO4200
PL2044 00
FL2OS 00
PL204800
PL203000
PL203200
L2034 00
PL2C3600
PL203800
PL20S 000
PL2OS200
PL208400
PL2OSS 00
FL20s 800
PL207000
PL207200
PL207400
rL207600
PL2OY 800
PL208000
PL301000
PL301200
PL301400
*L301600
PL301800
PL302000
32200
PL3G2400
PL3OZv OO
PL302800
PL303000
PFL3032C0
PL30340D
PL303800
PL303000
PL30400D
PL30420D
PL30500D
PL3OS200
PLIUS4OD
PL303C00
PL30SS00
PL30s 00D
PL30S200
PL308400
PL30SG 00
PL30CS 0D
PL3O?000

r2

PaGE
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ARCUTINE TO GCNERATE DINARY POINT PILE 02716780 PACE o
PrILER - EFN SOURCE STATEMENT - [IFN(S) -
ZLIBT(ICNT) =23 PLIO?200
YLIST(JCNT) aY) PLSOT4 00
Tgs 24 PLIO7¢00
{137) PLSOY 000
t+ TR {] PL300000
YSevs PL30S200
O 10 120 PL308s 0O
< PL4OLDOD
C TRANSLATE DATA TO CENTER OF ENTRANCE PWPIL ... PLeO1200
< PL4O140DD
310 S=VTXCRO(I}) PL401690
DO 3350 Jug.JCHT PL4OLS0OO
350 ZLIST(NHxTLIBT(J) 8 PL4 02000
4 PL4 02200
C WRITE DATA AS NEXT LOGICAL RECORD ON 83t ... PL4 02400
4 PL4 02600
WRITE (31) JCNT,ZLIST,YLI8Y PL4 02000
4 PLAO3000
C GET CURRENT MAX ANOD MIN ... PL4 03200 ]
DO 400 Jz8,JCNT PL4 03400
DMINSANING (ZNIN, ZLIST () PL40O3600
40U TMAX 3 AMAX § (TMAX , 2L 18T (J) ) PL4O380D
410  CONTINVE PL40400O
c PL4 04200
€ PUT IMAGE P ANE DATAON 1t ... PL4 044 OO
(4 PL40O4600
IF (ELMMTX (2 ,NZILLMT) ,NE.NSURF+1)GO TO 430 . PL40480D
JCNT =0 PL4OSDOO
DO 440 J=21,300 PL4DS200
2LI8T(J) =0, PL4O340D
440 YLIST(J) =0, PL4 0SS 00
GO TO 460 PL40O5800
650 ZLIST(1) xVTXCRD (NSURF ¢4) PL40OS00D
YLIST () =0, PL4 08200
ZLIST(2) 22 18T (Y) PL4DS4 0O
YLIST(2) s YMAXX PL4DSCOD
TMIN=AMING (ZMIN, ZL18T(3)) PL4 OSSO0
DMAX T AMAX S (ZMAX , ZLI8T(3)) PL4OY000
JCNT=p PL4O?200
440 WRITE (g33) JCNT,2LI8T,YLI8T PL4OY400
4 PL4O?600
C PUT ENTRANCE PUPIL DATA ON TASC ... PL4OY 800
(4 PL40D800O 124
JCNT=p PL40S200
ZLI8T(1) =0, PL40DS4 0O
ZLISTi(®) =0. PL4DBS0OD
YLIST(3) =EPRAD PLeOSSOO
YLIST(2) s YMAXX PL4 09000
WRITE (31) JCNT, ZLIST,YLIST PL4D9200
4 PLSO2000
C TRACE 2 SPECIAL RAYS ... PLSO1200
< PL303400 128
HMAX 2 HOSFLOAT INOBJH-1) SDELNH PLSODIEOD
THTR=O, g , PLSOSS0D
SNTHTR=O, PL302000

CSTHTReg, PL5 02200



e

330
340

600

700
710

WOUTINE TO GENERATE BINARY POINT FILE

PFILED - EFN

ASSIGCN 600 TO 160

CALL RAYTR(O,,~1.,HMAX,1,XVCT,QVCT,8M188.8520,8520,8310.1.,2L18T,

g YLIST)

0 TO 930

Ng = O

O TO ors

Ni=NSURF o3

DO 370 I=1.Ng

Juldel

YLISTC(J-2) 2L 18T (J-2)
YLIST(J-g) a2 J8T(J~Y)
YLIST(J) aZLIST(D)

DO 600 I=g.Ng

Ju38]

LIST(I) =YLIST ()
IgsNgel
DLIST(IL)3YLIST(I-9)
00 650 Isg.Nt
IgsNgel
LIST(I) =N J8T(1Y)
DO 670 I = 8, Nt

SOURCE STATENENT

2LIST(L) = LIST(I) ¢ VIXCRD(I-1)

COMPUTE RAY POSITION OM IMAGE SURFACE

Ng = Ng ¢ ¢

ZLIST(NgG) = VIXCRD (NSURF ¢1)

YLIST(Ng) 3 ( QVCT(2) 7/ QVCT(S) ) # ( DELD - XVCT(3) ) ¢+ XVCT(2)
WRITE ¢ 21 ) Ni, .187,

GO TO 16O, (e80,710)
ASSIGN 710 TO 16O
Ng s NSUNF ¢+

CALL RAYTR(O,.1.,HMAX,1,XVCT,QVCT,SMISS,$520,8520,8700, 1,21 18T,

g YLIST)

GO TO 540
END FILE 138
REWINOD 18
RETURN

€ND

YLIST

IFNCS)
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PL302300
PLS02400
PL302e 00
fL302800
PLSO3000
PL30310D
PLSO3200
PLSO3S 00
PL303800
PL504 000
PL304200
PL504400
PLSO48 00
PLSOs 800D
PLSD3000
PLSOS200
PL30S400
PLSOSE 00
PLS0S 800D
PL308 000
PLSOS(30
PLSO8 100

PLS08 120
PL30S 140
PLSDS 160
PLSD8 180
PLSDS200
PL508400
PLSOSS 00
PL2MSY00
PLS0S 800
PLSO?000
FLSO?200
PLS09000
PLS09200
PLS09400
PL3098 0D

PAGE
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Link 2
ROUTINE TO GENERATE BINARY POINT FILE oz/16 R0 PAGE ¢
PFILEZ STORASE MAP
SUBROUTINE PFILE
COMMON  VARIADLES
COMMON BLOCK DATA ORIGIN 00001 LENSTH [ TT1]
SYMBOL LOCATION TYeg SYNBOL LOCATION TYPE SYNBOL LOCATION TYRL
NCNTRL 00000 1 CONTRL 00001 1 TINE 00013 [
DATE ooog? 1 - PUNCID ooosg [ ] DATA 00035 [ ]
LNODE 00033 1 NRAYS 00034 H NSLCS 00038 !
NCLRS 00038 ! NJAIL ooo3? 1 NSUBT 00040 1
NS 00041 H NIPLN o00s2 4 INODE 00043 H
NBPLN 00044 H NOB JM 00043 4 NSUNF 00048 !
FLAG 0004? 1 DELY 00030 R FNUNB o008 1 ]
FLNG M ooonse ] WFLGH 00033 ] ZETA 00034 [ ]
exep 00038 ] DEXPP 00038 R WEXPP 00087 L]
DLAPLN o008 0 [ ] ONG AL occos R OMG AL oooee L]
CELD 00083 L] EPRAD 00084 R PSCAL 0008S R
QMG AF 0oose [ ] SPFEA 00087 (] OUMIN ooor0 [ ]
ani1sT ooors ] w0 ocoore [ ] DELH ooors (]
SYSMX ooovs [ ] WXD IR ooors [ ] WYDIR ooove (]
OTAN oaory [ ] NOSGN 00100 1 NDSGV 0010¢ 1
WO JN 0oD11? [ ] WCLRH 00128 R WIMNT 00133 L]
EIMNT 00144 ] cIeeL 00153 [ ] WCLRS oosee L]
LATTC 00170 ] ILATTC 00170 b ¢ SURFC ogs20 K
1suRFC oose0 1 DESGN 04240 R IDESGN 04240 {
upsT 03224 ] 1suBsT 0se24 1 BOUND S cs210 [ ]
BND S os210 4 NCOND 08663 H
COMMON BLOCK ELMAIR ORIGIN 0ses? LENGTH oores
NELNT ooooo 4 NAIRS 00001 1 ELMMTX oooog f
ATRMTX oo3e 4 VTXCRD cose2 L]
COMMON BLOCK CODRNG ORIGIN oress LENGTH 01130
HAT 00000 [ ] YHAT 00310 R CHAT 00820 ]
a st 00000 R YL18T 00454 [ ]
COMMON BLOCK PLOTC ORIGIN 11008 LENGTH 00003
™AXX 00000 R DZMIN 00001 R NPTS oooog 1
COMMON BLOCK AZ0BJ ORIGIN 11010 LENGTH 00003
THTR 00000 [ ] SNTHTR 00003 R CSTHTR oooog [ ]
DIMENSJONED PROGRAM VARJABLES
SYNBOL LOCATION TYPE SYMBOL LOCATION TYPE SYMBOL LOCATION TYeE
xver 11013 [ ] ever 11016 n
UND INENS JONED PROGRAM VARIABLES
sYMBOL LOCATION TYPE SYMBOL LOCATION TYPE SYMBOL LOCATION TYRE
11028 I { J 120282  § 160 11023 !
] 13024 r 1] 11023 ] 4 11028 L



]

e

goara

AR

FN
410
0

70

120
N0
300
450
680
30
L 4]
0

ROUTINE TO GENCRATE BINARY POINT FILE
PrILE?

PFILE

FRUT,
JFOLO.
REN.
FOLT,
€.2
cc.
cC.s

11027
11032
11038
11040
11043

IFN
1084
38A
344
48A
71A
84A
122A
1894
1374
147A
1744

SECT ION

SECTION
SECTION
SECT ON
SECTION
SECTION
SECTION
SECTION

LOCATION

11879
11220
11204
11233
11408
11403
11620
12163
117718
12023
12114

D

ve

11
JCNT
suise

EFN
30
210
310
140
2350
350
440
se0
{14 ]
800
r10

STORME AP

ARPTS
RAYTR
UNLS,
FEOT,
€.y
cc.2
$YSLOC
EFN

THE FIRST LOCATION NOT USED BY THIS PROGRAN I8 12323,

11030
13033
11038
130418
11044

ENTRY POINTS

SUBROUTINES CALLED

IFN

IFN
8A
oA
89A
S4A
744
93A
1174
1354
1844
1504
1844

SECTION
SECTION
SECTION
SECTION
SECTION
SECTION
SECTION

CORRE SPONDENCE

LOCATION

11108
11382
11514
11308
j1410
11522
11614
11767
12141
12038
12212
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0g/18/88

14 )
b ]
1 4
K
Nt

EFN
%0

110
190
290
400
460
510
540
630
700

cc.s

rPMRE Y
11031 e
110%¢ 8
11037 |
11048 !
11049 !
SECTION 16
sZCTION 1
SECTION 0
SECTION 1]
SECTION 20
SECTION LT}
IFN LOCAT JON
30A 11108
764 11427
434 11238
014 11349
814 11440
1024 11564
1244 11649
1344 117¢ce
1304 11774
1604 12101
1934 12211
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Link 2
INF .NO1000;.44000-0,77387.A0 IC I0J08 LIOMKS Y094 A 0R/167%8
”»
MITLE CONTROL MOUTINE OF PROF ILE PL¢ ~ LINR
SIGFYC PROFLY Mpg . XRY LINK @ (PROF IL) P7 001000
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COMTROL ROUTINE OF PROFILE PLOT LINK
rROFLY -~ EFN SOURCE STATEMENT - [FNIS) -

- SUBROUTINEG PROPF IL

ess INPUTS o8¢

HAXX
DIMIN
NPTS

MAX TMUN ALLOWASLE Y VALUE FPRON OPTIC AXIS.
MININUM ALLOWABLE T SURFACE SEPARATION,
NUMBER OF POINTS TO GCEMNERATE ON EACH SURFACE.

oo OUTPUTS s
CROSS SECTION PLOT FRAME AND PLOT PARANETERS ON FOLLOWING FRANEPF 00RSO00D

COMMON ZELMAIR/NELNT . NATRS . ELMNTX (2, 100) . AIRMTX (2, 300) , VTXCRD (100)

DESCRIPTION oo
THIS SUBROUTINE CONTAINS THE ENTIRE LOGIC TO GENERATE THE
CROSS SECTION PLOT OF THE LENS SYSTEM AND THE PLOT PARAMETER

DATA FRAME. SEVERAL SUPPLEMENTARY SUBROUTINES PERFORM VARJOUS

LOG JCAL FUNCTIONS IN THIS PROCESS.

INTEGER ELMNTX, AIAMTX

COMMON 7/ CODRNS 7/ ZHAT(2,100). YHAT(2,300)., CHAT(2,100)
INTEGER CHAT

COMNON 7 PLOTC 7 YHAXX, DDNIN, NPTS

COMMON 7/ PRNT 7/ LINE., PASE
INTEGER PASE

DINENSION ARCS(2.5,100 ,» NARCS!30D)

CET ELEMENTS AND AIR SPACES ...
CALL CELAIR( $1D000 )

CET RANGES FOR ALL ELEMENTS ...
CALL RANGE! YNAXX )

GET INTERSECTIONS ...
CALL E1RCCD

GET ARC LIST EACH ELEMENT ...

CALL ENDPTS( DZNIN, ARCS: NARCS )

SECTION TO PRINT OUT LENS SYSTEN

CALL PRTCTL

WRITE ( ¢. 32010 )

SP010 FORMAT( $MOD, 35X, 334 CROSS SECTIONAL LENS SYSTEM PLOT // ¢X.
1 85H Z REFERENCED FROM VERTEX OF SURFACE 3§ FOR EACH ELEMENT, Y REFPF 152200
SERENCED FROM OPTIC AXES )

LINE = LINE ¢ &

DO eno0 I = g, NELNT

WRITE ( ¢, 32020 ) I, ELMNTX(3,1), ELMNTX (2, ])

32020 FORMAT( t1HD, SX, PHELEMENT, 13, 3X, 13M( SURFACE § =, I3, 3X,
1 SIHSURFACE & =, 13, 2H ) /7 34X, INZ, 18X, $NY )

NP s NARCS(T) ,

0O S000 J = g, WP

WRITEC @, 32030 ) ARCS(3.J.1), ARCS(2,J,])
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P7 001800

*F G0e000

(PLATC) PFOORE00
(PLOTC) PFOOR200D
(PLOTC) PFOOR300

PF 00R¢ 00

PF O0RS 00
PF 002?00
P¥ oope00
PF 0UL900
PF 003000

EL 001000
EL 002000

CDU01000
co00e000

PC005000

PFT002000
PFTO02000

PF 004 000

PF¥ 003000
PF 005200

PF 005400
FF 003800

Ff 00200
PF 008500

PF 008000
PF 008400

PF 153000
PF 151200
PF 151300
PF 152000

PF 152400
PF 132600
PF 153000
PF 153200
PF 153400
PF 153600
PF 154000
PF 1354200
PF 134400

Past
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CONTROL ROUTINE OF PROF ILE PLOT LINR
SOURCE STYATETMNENT

PROFLY -

S000 CONTINUR

32030 FORMAT( 1N ., SN, 2T10.? )
LINE =2 LINE ¢ WP ¢ ¢

IFC LINE .67, 48 ) CALL PRYICTL
€000 CONTINUE
<
c GENCRATE PLOT POINTS ...
CALL PFILEC ARCS., NARCS, DIIN., 2NAX )
¢
c PLOT LENS SYBTEN ...
CALL CPLOT( 2N, DNAX )
¢
10000 RLTURN
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P 154000
Pr 184000
P 153000
Prisse00
7138400

Pre01000
Pr201800

¥ 202000
Preoesoo

Pr 209000
PF 209400

fast ¢

»



SYMBOL
LNt
Al

BT

WARN

LINE

SYNBOL

MRCe

SYMBOL

ax

CONTROL ROUTINE OF PROF ILE PLOT LINR
PROFLY

CONNOM BLOCK

LOCATION

TY L
H
!

COMMON BLOCK

CUMMON BLOCK

COMMON BLOCK

LOCAT ION

oRiee

LOCATION

PROF JL

CELAIR
INDP TS
rrILE

S,

04840
0eged

SECTION

SECTION
SECTION
SECTION
SECTION

TYPE

TYPL
t
L]

N LOCATION

37A

FORMAT

04804

04310

sToRME W

SUBROUTIME PRGPF IL
COMNMON  VARIAMLES
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08/18780 PMEC
v 30 amves
smmoL LOCAY JON 14
LT cooog !
LOB T 01130
omr oosgo !
Lo TN ooooe
wTs ooooe !
Lo TH ooooe
snEoL LOCAT rON 141
snaot LOCAT ION TY™E
> Oszee r
E1MCD SECTION 14
D, SECTION 1
.Nos. sECTION 20
sYsLoc sECTION 23
N e LOCAT JON
e000 314 04468
32030 FORMAT 04333

T{UTY] ] ORIe 1IN 00008
SYNROL LOCATION ™
NAIRS 00008 ]
vicmn omee [ ]
ccune onleIN oover
YHAY 00310 e
PLOTC ORIe N oes?
omMm 00001 [ ]
(1 4 ORIG IN oeser
ML 00001 [}
O INENS IONED PROGR AN VARIANLES
SYNBOL LOCAT ION ™YL
NARCS 0s0ve
UND IMENS IONED PROGRAN VARTADLES
SYNBOL LOCATION T™E
(7] 04get !
ENTRY POINTS
SUBACUT INES CALLED
RANGE SECTION 13
PRTCTL SECTION 10
crLOT SECTION 19
JFONV, SECTION 7 5
N IFN  CORRE SPONDENCE
EFN N LOCAT ION
32010 FORMAT osese
s000 254 (7YY

THE FIRST LOCATION NOT USED BY THIS PWOGRAN IV ri838.
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IN? .N010004.44000-0.77307, A4 IC 18J08 LIOME) 7094 A  02/16/90 Past
»
sTITLE ROUTINE TO DETEANING UNCONSTRAINED RANSE MATRICES
LI g (RURD) 001000

SOFTC RANGEZ Mg, XRY
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ROUTINE TO DETERMINE UNCONSTRAINED RANGE MATRICES 02716780
RANGEZ - EFN SOURCE STATEMENT =~ [IFN(D) -~

SUBROUTINE RANGE( YMAXIM ) RS 001200
sse INPUTS s8¢ R 001300
YMAX IM MAX ITMUM ALLOWAL.L Y FROM OPTIC AXIS. RS 001600
ELMNTX MATRIX OF EDITED SURFACE ELEMENTS. (ELMAIR COMMON) RG 001700
SURFC ARRAV OF SURFACE PARAMETERS. (DATA COMMON) RG0OD1800
san OUTPUTS sos NG 002000
IHAT  MATRIX OF RANGE OF Z DEFINITION FOR EACH (CODANG COMMON) Rc 002100
SURF ACE REFERENCED FROM ITS VERTEX. RS 002200
YHAT MATRIX OF RANGE OF Y DEFINITION FOR EACH (CODRNG COMMON) RG 002300
SURF ACE CORRESPONDING TO Z DEFINITION. RG 0024 00
CHAT MATRIX OF PANGE CODES. SET = § INITIALLY, (CODRNG COMMON) NG 002300
RESET 3 2 IF Y OF SURFACE EXCEEDS YMAXIM, RG 002 00
#sk DESCRIPTION sos RG 002700
THIS SUBROUTINE COMPUTES THE UNCONSTRAINED RANGE IN 2, ZHAT, RG002750
AND THE RANGE IN Y, YHAT,FOR EVERY SURFACE. THE Z VaLlE IS RG 002800
REFERENCED FROM THE VERTEX OF THAT SURFACE. THE CODE MATRIX  RGOD2630
VALUE = 2 WHEN A SURFACE EXTENDS BEYOND YMAXIM, OTHERWISE = 1. RGOUPSDO
COMMON 7 DATA 7 NCNTRL:, CONTRL(ID). TITLE(312), DATE(3), PUNCID, DT001000
1 DATA(3483) DT001100
DIMENSION WOBJH(P), WCLRH(T?) , WIMHT(?), EIMHT(?), CIMPL(?), DT002000
1 WCLRS(8), NDSGN(4), NDSGV(1g), LATTC(3,28)., BOUNDS(3,100) ., oToO2100
® SURFC(20,100). DESGN(1D,5M . SUBST(500), ILATTC(3,28), 0T00z200
3 ISURFC(20,100), IDESGN(10,50), [SUBST(300)., I18:03(3,100) oToo2300
EQUIVALENCE (DATA(2), LMODE ), ( DATAC(2). NRAYS ), ( DATA(3), DT101000
31 NSLCS ). ( DATA(4) ., NCLRS ), ( DATA(S), NJAIL ), ( DATA(®), 0T101100
2 NSUBT ), ( DATA(?), NSUBP ), ( DATA(8), NIPLN )}, ( DATA(D), DY103200
S IMODE ), ( DATA(S0), NSPLN ), € DATA(13), NOBJH ). ( DATA(12), DT101300
¢ NSURF ). ( DATA(L3), AFLAG ). ¢ DATA(14), DELY ), ( DATA(13), DT101400
8 FNUMB ). ( DATAC28), FLNGH ). ( ATA(17), WFLGH ) ( DATA(18), DT101500
¢ ZETA ), ( DATA(219), HEXPP ), ( DATA(20)., DEXPP ), ( DATA(21), DT101600
? WEXPP ), ( DATA(22), DLPLN ), ( DATA(23), OMGA2 )+ ( DATA(24), DT201700
@ OMGAS ) ( DATA(23), DELD )., ( DATA(28), EPRAD ) ( DATA(2Y)., ODT101800
9 PSC/L )+ ( DATA(28), OMGAF ), ( DATA(ZY), SPFEA ). ( DATA(3D), DT101900
A DUMIN ), ( DATA(SS), ODIST ), ( DATA(32)) HO ) ( DATA(33), DT102000
B DELW ), ( DATA(34), BYSNX ), ( DATA(ZS), WXDIR ), ( DATA(38)., DT102100
C WYDSR ), ( DATA(3?), ROTAN ), ( DATA(38), NDSGN(3) ), ( DATA(42).0T302200
D NDSGV(S) ), ( DATA(S3), WOBJH(E) ). (DATA(80), WCLRH(S) ), DTi102300
€ ( DATA(B?), WIMHT(1) ), (DATA(T4),» EIMHT(2) ). ( DATALBY), DT102400
F CIMPL(S) ), ( DATA(88), WCLRS(S) )., . 0T102500
G ( DATA(94), LATTC(8,1), ILATTC(1,1) )» ( DATA(182), SURFC(1.,8), DT102600
N ISURFC(1.1) ) ( DATA(2182): DESGN($,1), IDESGN(S,1) ), 0Ti02700
I ( DATA(2682), SUBST(1), ISUBST(3) ), ( DATA(3182), BOUNDS($,5), 0OT302000
J IBNDS(3.1) ), ¢ DATA(3483), NCON® ) 07102900
INTEGER CONTRL, AFLAG, DATE DT201000
REAL LATTC DT202000
COMMONZ/ELMAIR/NELMT NAIRS ,ELNNTX (2,100)  ATRMTX (2,300) , VTXCRD (100 &L 001000
INTEGER ELMMTX, AIRNTX EL 002000
COMMON 7/ CODRNG 7/ ZHAT(2,100): YHAT(2,100), CHAT(2,100) ¢DD01000
INTEGER CHAT €0 002000

PACE



4

2 S

ANONAN

1000

4000

4002

ROUTINE TO OETERMINE UNCONSTRAINED RANGE MATRICES
RANGEZ - EFN SOURCE STATEMENT - [FN(S) -
DIMENSION ZRANGE (2) . YRANSC (D)
INTEGER SURFO
STARY OF RANGE SUSROUTINE

DO 3001 = 1, 8
0O %00 J =1, 100

INAT(T. ) = 0.0
YHAT(E.J) = 0.0
CHAT(E, ) = O

00 20000 I = 3, NELMY
DO 20000 J = 8, 8

THIS SECTION DETERMINES THE RANGE IN Z OF THE SUNFACE
GIVEN IN SURFNO. THE RANGE IN Y, YRANGE., CORRESFOND ING
TO ZRANGE IS ALSO COMPUTED

SURFNO = ELMMTX(J,])

IRANGE(2) = O.

IRANGE (R) = O.

YRANGE(2) = O.

YRANGE(2) = YMAXIN

ITYPE = ISURFC(1,8URFNO)

R 2 SURFC(11,S8URFNO)

® = SURFC(12,8URFNO)

tIF( ITYPE .EQ. 3 ) GO TO 12000

IF( R .EQ. 0. ) GO TO 12000

IF( B .NE. 0. ) GO TO 4000

IF¢C R LY. 0. ) GO TO 2000

CONVEX CIRCLE
IF( YMAXIN .LT. R ) GO TO 1000
ZRANGE () = R
YRANGE(®) 3 R
GO TO 12000
ZRANGE(2) = R - SQRT( ReR - YMAXIMS&YMAXIN )
GO TO 12000

CONCAVE CIRCLE
IF( YMAXIM LT, ABS( R ) ) GO TO 3000
ZRANGE(g) = R
YRANGE (2) = ABS( R )
GO TO 100V
ZRANGE(3) = R ¢ SQRT( ReK - YMAX IMEYMAXIM )
6O TO 3p0c"
IF( 8 NE. 5. ) GO TO SDOO

PARABOL A
ZT=YNAX IMSYMAX IM/ (2. 3R)
K =1
IFCR CT. 0.) K=2¢2
ZRANGE (K) = IV
¢Oo TO 32000
IFC B .¢T. 5. ) GO TO 9000
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ReNCcee0
fs 003000
ARG 003100

RC003200
RC003400
R 003800
RG 003800
G 004000
RG 004200
ARG 0044 00

RG0048 00
NG 0047 GO
ARG 004000
RG 004900
RG 005000
ARG 005200
RG003400
RG 0038 0D
RGLO3800
RG 008000
RG 008200
RG008400
Re 0086 00
RG 008 600
RG 007000

Rc 008000
RG008200
RG 008400
RG 008800
RGOD8E00
RG 009000 42
RG LO9200

RG 101000
RG 301200
RG 101400
RG101600
RG 101000
RG 102000 4
RG 102200
RS 102400

RG 102600
RG 102000
RG 103000
R jUs200
RG 103400
RG 103600
RG 104000




ROUTINE TO DETERAMINE UNCONSTRAINED RANGE MATRICES
RANGEZ -~ EFN SOURCE UTATEMENT =~ IFN(S) -

4 cLLIP S
Al = ABS( R ) 7/ BORT( 3, - B)
AR = R/ 1 3.-0)
IPC R LY. 0. ) GO TO Y000

4
(4 CONVEX ELLIPSE
IFC YMAXIN LT, A1) GO TO 6000
ZRANGE (R) = AR
YRANGE (2) = Al
O TO 12000
S000 ZRANGE(R) 3 AR =~ SQRT((AL & A3 - YMAXIMN & YMAXIM ) <4 ( 1.-B ) )
¢0 TO 12000
4
c CONCAVE ELLIPSE

v000 IF( YMAXIMN LT, AL ) GO TO #0DD
IRANGE (1) = AR
YRANGE (2) = Af
GO TO 12000
8000 ZRANGE (1) = A2 + SQRT( ( AgeAl -~ YMAXIMEYMAXIM ) 7 ( 1,-B ) )
GO TO 12000
000 IF((B-1.).LT7.1.E-3,60 TO ¢0DR
Agz-R/7(B~1.)
Ag = ABB( R ) 7/ 3QRT( B-3. )
DELTA = SQRT( ( AfwAg + YMAXIMSYMAXIM ) /7 ( B-1, ) )
(R .67, 0. ) GO TO 10000

(4

[ CONCAVE HYPERBOL A
ZRANGE (1) = AP - DELTA
GO TO 12000

(<

(4 CONVEX HYPERBOLA

10000 ZRANGE (2) = A2 ¢ DELTA
12000 YHAT(J, 1) = YRANGE(2)
CHAT(J. 1) = 8
IFC YHAT(J, 1) EQ. YMAXIM ) CHAT(J. D) =z 2
ZHAT(J. I} = ZRANGE (%)
IF( ZRANGE(1) .EQ, O, ) ZHAT(J,1) = ZRANGE(®)
20000 CONTINVE

(4 END OF RANGE SUBROVUTINE
RETURN
END
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o0/

RS 1744200
,104400
RS 1046 00
RS 104 800

R 108000
AG 1UsL0D
A 108400
G 103800
RG 108000
R% 1 08 000
NG 108200

RG 108400
RG 108600
RG 108800
fG 107000
RG 107200
RG 107400
RG 107600
RG 107 800
RG 107900
RG 108000
RG 100200
RG201000

RG201200
RG201400
RG201600

Rc 202000
RG202200
RG20%6 00
RG205800
RG208000
RG208200
RGC208400
Re208600

RG209000
RG209200
RG209400

18/98

1£ 4

14 ]

L S ]



i, ‘

SYMBOL
NCNTRL
DATE
LMooE
NCLRS
NSUBP
NSPLN
FLAG
FLNG M
EXPP
OLPLN
CELD
QMG AF
18T
SYSMX
FOTAN
OB JH
EIMNT
LATTC
ISURF C
ussT
IBND S

NELNMT
ATRMTX

2HAT

SYMBOL
ZRANGE

SYMBOL
SURF NO

DELTA

ROUTINE TO DETERNINE UNCONSTRAINED RANGE MATRICES

RANGE

RANGEZ

COMMON BLOCK

LOCAT ION

00000
ooozy
00033
00038
0004 3
00044
000e?
ooose
00033
00080
00083
coose
ooor g
ooare
ooor?y
00117
00144
00170
a0320
035224
os210

TYPE

" ETEEREEEEREEREEFEREREREE R N NN NN N

COMMON BLOCK

00000
o032

1
 §

COMMON BLOCK

LOCATION

LOCATION

11018
11014
11017
11022

SECTION

TYPE

aﬂaﬁn’

STOAME WNN

SUBROUTINE  RANSE

DATA AMICIN 00003
$YXDOL LOCATION TYPE
CONTRL 00001 !
PUNCID poo32 R
NRAYS 00034 H
NJAIL 0003? !
NIPLN 00ne2 ]
NOB UM [ A7) ] !
oELY 000N 0 [
WFLGH 00033 R
OEXPP Do0ss R
OMG A2 00081 R
EPRAD 00084 R
SPFEA oo0s? R
H oodr2 R
wXp IR ooars [ ]
NDSGM 00100 !
WCLRN Do12e [
cIMPL 00133 R
JLATTC 00170 ]
DESGN 04240 R
supsT 0s224 H
NCOND osees 1

ELMAIR ORISIN 0ses?
NAIRS 00001 4
VTXCRD * oosge R

CODRNG ORIGIN oress
YHAT 00310 R

D IMENS JONED PROGRAM VARFABLES
3YMBOL LOCATION TYPE
YRANGE 11007 R

UND IMENS IONED PROGRAM VARIABLES
SYMBOL LOCATION TYPE
1 t1012 !
8 11018 K
Ag . 1020 [

COMNON  VARIADLES

ENTRY POINTS
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oe/16/78¢8 PAME ¢
LENSTH [ T
SYMROL LOCATION TYeL
TITLE 00013 ]
DATA 00033 [ ]
NSLCS 00039 ]
NSUBT 00040 !
1M00E 00043 1
NSUNF 0004e H
FNUNB 0008 1 ]
ZETA 00084 [ ]
WEXPP 0o0s? (]
OMGAS ooose (]
PSCAL 0o0ss (]
DUMIN 000?70 [ ]
DELM ooors [ ]
WYDR ooore (]
NDSGV 90106 ]
WIMNT 00138 (]
WCLRS 00162 [ ]
SURFC oo320 [ ]
IDE3GN 04240 H
BOUND S ose10 ]
LENGTVH oores
ELMMTR ooone 1
LENGTH 01130
CHAT oos20 !
SYMBOL LOCAT ION TYPE
SYNBOL LOCATION TYPE
ITYPE . 13013  {
t14 1100 (]
A2 13021 [ ]
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MOUTINE TO DETERANINEG UNCONSTRAINED RANSE NATRICES 02/18/78 0 Past o
RaNSE? STORME WN
SUBROUTINES CALLED
SeRY SECTION 10 8YSLOC SECTION 1t
orN N OORRE SPONDENCE
oN N LOCATION o8 N LOCATION EFN IFN LOCAT ION

800 oA 110018 20000 100A 11850 12000 914 1830
4000 $14 11282 2000 44A 11220 1000 41A 112018
3000 40A 11234 9000 C0A 11303 4008 944 11030
o000 %A 11438 7000 Y44A 11400 6000 714 11383

000 70A 114182 10000 904 11988
THE FIRST LOCATION NOT USED BY THIS FROGRAN IS 11823,

Jom

-

&,
<%



"
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INF \NOJONDL.44000-0,77307, AN IC I9JOD LIONKS 7004 A  02/16/80 Pase o
»
sTiTLE ROUTINE TO FIND INTERSECTION OF CONIC AND 8T, LINC
SIBFTC ZYCUTZ mMoq.XRY LIKK ¢ (zyeum Y001 000
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ROUTINE TO FIND INTERSECTION OF CONIC ANO 8T, LINE 0R/16 /80 Past
14{{"2¢4 - Tre SOURCE STATEMENT <~ IPN(S) -
SUBSROUTINE ZYCUT!( VNCODE. ALFA. 18, BCTA., ¢, ELMO, sUSD ) TY0D13 00
s INPUTS oo ZYOOR 000
VHCODE FPLAG FOR VERTICAL, =p2. OR MORIZONTAL, =i, LINE. TYooR100
ALPA Y OR T VALUE OF LIME. IvooR200
18 SURPACE NUMBER TO BE INTERSICTED BY LIME. VOO oo
TLNO CLEMENT NUNBER AFEZAENCED TO YHAT OR IMAT. Y0004 0D
SURNO VALUE SPECIFYING FIKST OR SECOND SURFACE OF GIVEN CLDMENT, TVYO0RS 00
sse OUTPUTS oo ZYoos000
sLTA Y OR T VALUEZ OF COMPUTED INTERSECTION. b o F
. ALTERNATE RETURN FOR NO INTERSECTION. IY0O3200
e DEOCRIPTION oo IY003500
THIS SUBSROUT INE DETENMINES THE INTERSECTIOM, BETA, OF TWMF Y0038 00
LINE THRDUSH ALFA AND CURVE NUMBER 18, IF VHCOODE=S, THME ZYOO3700
LINE I8 MORJZONTAL, IF VHCODE=2, THE LINE I8 VERTICAL. V003 000
TME ALTERNATE NETURN I8 USED WHEN THERE 18 NO INTERSECTJONTYOUS$0D
COMMON 7 DATA 7/ NCNTRL. CONTRL(10), TITLE(12), DATE(3), PUNCID. OTDD1000
t DATA(3409) DYT001300
DINMENSION WOBJHIT) , WCLRH(P) . WIMHT(T), EINHT(?), CIMPL(D) ., 0T00P000
1 WCLAS(G), NDSEN(4), NDBCV(18) ., LATTC(3,28) ., BLUNDS (3,10 » DTO0R100
2 SURFC(20,i00)» DESEN(20,30), SUBST(500), ILATTC(S.28), oTo0R200
3 ISUNFC(20,100). IDESGN(10,30), ISUBST(S00), IBNDS(3, 100 DTOORS0D
CQUIVALLNCE (DATA(2), LMOOE ). ( DATA(2), NRAYS ), ( DATA(Y), 07302000
1 NSLCS ). ( DATA(4), NCLR® ), ¢ DATA(S), NJAIL ). ( DATA(®) » 07101100
2 NSUBT ), ( DATA(Y), NSUBP ), ( DATA(8), NIPLN ), ( DATA(®) » DY201200
S IMODE ). ( DATA(10), NSPLN ), ( DATA($1). NOBJH ). ( DATAC1Z2), OT101300
4 NSURF ), ( DATA($3), AFLAG ). ( DATA(14), DELY ), ( DATA(13), DT108400
8 FNUMD ), ( DATAC28), FLNGH ), ( DATA(1?), WFLGH ), ( DATAL1®) . 07101300
¢ TETA ), C DATAl29), NEXPP ), ( DATA(20), DEXPP ), ( DATALZ2Y), DTi101600
7 WEXPP ), ( DATA(ER), DLPLN ), ( DATA(23), OMGA2 ), ( DATA(24), DT301700
8 OMGAS )¢« ( DATA(23), DELD ). ( DATA(28). EPRAD ). ( DATA(Z?), DT101800
® PSCAL ). ( DATA(2G), OMGAF ). ( DATA(29), SPFEA ), ( DATA(3D), DT101900
A OUMIN ), ( DATA(32), ODIST ), ( DATA(S2), WO )+ ( DATA(SS), OT30200D
8 DELN ), ( DATAU34), BYEMX ), ( DATA(33), WXDIR ), ( DATA(38), oTi00100
C WYDIR ), ( DATA(3?), ROTAN ). ( DATA(38), NDSGN(2) ), ( DATA(42).0T102200
D NDSGV(S) ). ( DATA(S3) ., WOBJH(L) )., (DATA(GD), WCLRH(L) ), OT102300
€ ( DATA(G?) . WINNT(S) ), (DATA(YE) . EJMHT(3) ). ( DATA(BY) . DT100400
F CIMPL(S) D)o  DATACB®)» WCLRS(D) )., DTi102300
¢ ( DATA(S4)» LATTC(2.8), JLATTC(8,1) ), ( DATA(3182), SURFC(S,1), ODT302600
0 TBURFC(3,1) )¢ ( DATA(R182), DESGN(3,18), IDESGN(S,1) ), oTioeY0C
? ¢ DATA(pgoe)» SUBET(2), JSUBSBT(S) ), ( DATA(3182), BOUNDS(1.1), DT102800
J IBNDS(3.1) ). ( DATA(3483), NCOND ) 0T102900
INTEGER CONTRL, AFLAS, DATE 0T201000
REAL LATTC 0T202000
COMMON 7 CODRNG / INAT(2,100)+ YNAT(2,100), CHAT(2.100) CD001000
INTEGER CMAT CD 002000
INTEGER VHCODE. ELNO, SURNO ZY004000
START OF ZYCVUT SUBROUTINE ZY004 100



*

4000

<
4

MOUTINE YO FIND INTECRSCCTION OF CONIC A 8T, LI
IvCUT? - EFN SOURCE STATENMENY - FN(S) -

YA = O,

IV =« JI8URFPC(1.,10)

R v SURFC(11.,18)

8 s UFC(12.10)

IFC 17 .€6. 3 ) 6O TO 2000
IF¢ ® .NE. 0. ) 6O T 4000
I7( VHCOOL .T6. 2 ) METURN 3

I ALFA LT, 0. .OR, ALFA .6T. YHAT(SURNO,.ELND) ) RETURMN ¢
«© ™ 32000

IF( VHCOOT .NE. § ) 6O TO 6000

IPC ALFPA LT, O. .OR, ALFA 6T, YHAT(SUMD,CLND) ) RETURN 3

BETA = ALFAGALFA 7 ( ReSIGN( BOATI(MSR - (1.-BISALFASALFA) . R )
6O TO 32000

DHIN = AMING( D., ZHAT(SURND,.ELND) )

TMAX = AMAXG( 0., ZHATI(SURND,.ELND) )

PO ALFA LT, DHIN OR, ALFA .67, DoAX )
BTTA = SOAT! (D-1.)0AIFASALFA ¢ 2. 8eR0\TFA )

END OF IYCUT SUBROUTINE

32000 RETURN

o
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oR/16 R0

Ivooseee
V004400
IV00ee 09
V004 008
V008 000
Tvooseoo
27008400
V008 000
IYoose00
Y0084 00
IVonse 00
IVo0os 000 )
IY0o? 000
IYo0e000
Yooee00
tagi 1
2vooss 00

2Y0De000 b
Ivooee00
Y0094 00

PASE ¢
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ROUTINE TO FIND INTERSECTION OF CONIC AND 8T, LIME 02’1880 rasE 3
TYCUTe STORME NP
SUBROUTINEG  2YCUT
COMMON  VARIADLES
CONMON BLOCK DATA ORIGIN 00008 NS TH 08600
sYMPOL LOCATION 14,1 sVIpOoL. LOCATION L SYNBOL LOCATION e
NCNTRL 00000 H CONTRL 00001 H rme 000193 L
DATE oooe? 1 PUNC 1D ooo3e n DATA 00033 [
Lo0e 00033 ] NRAYS 00034 ! NSLCS 00038 !
NCLRS 00038 ! NIAIL 00037 | NeUBT 00040 !
NBUDP 0004 4 H NIPLN 00042 ! ODE 00043 ]
NSPLN 00044 1 NOB IN 0008 ! NSUW 00040 ]
FLAS 00047 1§ oELY 00080 [} e 0008 § ]
FLNGM 00082 (] WwLeN 00083 n ZETA 00084 ®
XPP 00088 n oeXPP 00088 e wexrr 000s? [
oLPLH 00080 R Mg AR oo [ OMGAY ooose [}
oZLD oo0es [} PPRAD 00084 R PSCAL 00083 - [ ]
ane A 00088 ® ®.rea 0008? ] DUMIN oomo n
a18r ooar s [} w ooore [ ] DELM 00073 [
SYSNX aoore R wore ooG?s R WYDIR ooore [ ]
OTAN coory ] NDOEN 00100 ! NDSGV 00104 |
WO JH 0021y [ WCLRN 00128 R WINNT 00139 n
CINNT 00146 [ ] cneL 00133 " WCLRS 00162 [}
LATTC 00170 [ ] ILATTC 001?70 ! suRrc oosg0 ®
IsURF C 00320  { DESCN 04240 [ ] IDESCN 04240 !
sussY osees [ 1suRsT 03224 | BOUND'S me10 [}
mNDS 08219 ! NCOND osees ]
COMMON BLOCK CODRANS ORIGIN osss? LEMGTH 01130
AT 00000 ] YHAT 00310 [ CHAT 00820 1
UND IMENS JONED PROGRAM VARIABLES
SYMPOL LOCAT JON TYPE S0L LOCATION TYRE SYMBOL LOCATION T™E
m 10017  { [ ] 10020 [ ] [} 10021 L]
MIN 1ooze [ DIax 10083 n
ENTRY POINTS
Zveur SECTION 14
SUBROUTINES CALLED
SONT SECTION e sYSLOC SECTION ' FRET, SECT IOM 10
EFN  IFN  CORRE SPONDENCE

oN 1N LOCATION erN PN LOCATION EFN IFN LOCATION
2000 124 10083 4000 19A 10307 32000 334 10041

€000 erA 10102
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ROUTINE TO FINOG INTEZRSZCTION OF CONIC AD 8T, LINE 0e/18 780

Iveure sTORME N

THZ 7 IRST LOCATION NOT USED DY THNIS PROGCRAN 18 10330.



Section ]

LINK 3
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INP ,ND10008.44000-0.77387.AN IC 10008 LIOMKS Y004 4 oe/18709

”»
v
OFTC TWNRGT Nog.XNY

SUBROUTINE TO COMPUTE TWINRAY ¢ DIAGNOSTIC INFORMAY JON
LINK 3 (TWNRYS) TRe 03000



s

»
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SUBROUTINE TO CONPUTE TWINRAY 4 DIAGNOSTIC INFORMATJON 02716/ . )
TWNRe 2 ~ EFN  SOURCE STATENENT - [FN(B) -~
SUSROUTINE TWNRYY TReO?200 )
see OUTPUTS eoe TR40$300
AMTRX S MATRIX OF RAY § POSITIONS AT EACH SURFACE. TRe01310
XMTRX ¢ MATRIX OF RAY 2 POS:TIONS AT EACH SURFACE. TRe¢01320
OMTRX§ MATRIX OF RAY § DIRECTIONS AT EACH SUNFACE. TR401330
GMTRX2 HATRIX OF RAY 2 DIRF.CTIONS AT EACH SUNFACE. TRe 01340
TAV} THICINESS FOR RAY 3. TRe¢01380
TAUR THICRKNESS FOR RAY 8. TR401380
APERATURE LOCATION. TReO$370
APERATURE RADIVS, TRe01300
sse DESCRIPTION @88 TR401400
THIS SUBROUTINE TRACES 2 SPECIAL RAYS AND COMPUTES THEIR TR40D34 50
POSITION AND DIRECTION AT EACH SURFACE. THICMNFE®S, APERATURE TR4D1420
RADIUS AND APERATURE LOCATION ARE ALSO DETERMIM:D. TR403430
COMMON 7 DATA 7 NCNTRL, CONTRL(10). TITLE(3i2). DATE(3)., PUNCID. DT00$000
1t DATA(348%) DT001100
DIMENSION WORJHIY) , WCLRHI?) ,» WINHTI?), EIMHT(?), CIMPL(?) ., DT002000
1 WCLRS(8), NDSGN(4), NDSGVI(31), LATTC(3,28)., DOUNDS(3,100) . OToo2100
2 SURFC(20,100), DESGN(10,50) ., SUBST(57)), ILATTC(;,28). DT002200
s ISURFC(20,100), IDESGN(10,850), ISUBST(300)., iBNDS(3,100) pTooesno
CQUIVALENCE (DATA(3), LMODE ), ( DATA(2), NRAYS ), ( DATA(D), briosou0
1 NSLCS )+ ( DATA(4), NCLRS ), ( DATA(3), NJAIL ), ( DATA(S) . DPT308300
2 NSUBT ), ¢ DATA(?), NSUBP ), ( DATA(®) , NIPLN ), ( DATA(®) » DT101200
3 IMCOE ) ( DATA(20), NSPLN ). ( DATA(22), NOBJH ), ( DATA(312), DT101300
4 NSURF ). ( DATA(13), AFLAG ). ( DATA(14), DELY ), ( DATA(1%), DT101400
3 FNUMB ), ( DATA(18): FLNGH ). ( DATA(17), WFLGH ), ( DATA(18), 0T3101500
@ ZETA ), ( DATA(19), HEXPP ), ( DATA(20), DEXPP j. ( DATA(21), 0T101600 '
? WEXPP ), ( DATA(22), DLPLN ), ( DATA(23), OMGA2 ). ( DATA(24). DT103700
9 OMGAL )+ ( DATA(23), DELD ). ( DATA(28), EPRAD ). ( DATA(2?), 0DT201800
9 PSCAL )+ ( DATA(28), OMGAF ). ( DATA(29), SPFEA ), ( DATA(3D), DNT031900
A DUMIN )+ ( DATA(31), ODIST ), ( DATA(32), WO Yo ( DATA(SY), DT102000
8 DELH )+ ( DATA(34), SYSMX ), ( DATA(33), WXDIR ). ( DATA(3S) DT302100
Cc WYDIR )., ( DATA(3?), ROTAN ). ( DATA(38)., NDSGN(1) ), ( DATA(42).,0T102200
DO NDSGV(E) )+ ( DATA(S3), WOBJN(1) ), (DATA(8D), WCLRH(1) ), DT102300
€ ( DATA(B?), WIMHT(S) ), (DATA(?4), EIMHT(S) ). ( DATA(81), DT102400
F CIMPL(S) ) ( DATLi88) WCLRS(S) )., DT102500
G ( DATA(D4)» LATTC(1.8), ILATTC(8,8) ). ¢ DATA(182), SURFC(S3.,1), DT102600
H ISURFC(1,1) )» ( DATA(2182), DESGN($,3)+ IDESGN(S,1) ), 0oT102700
I ( DATA(2e82), SUUST(35), ¥SuUBST(1) ), ( DATA(3182), BOUNDS(1,1), DT102800
J IBNDS(g,1) ), ( DATAI3483) ., NCOND ) DT102900
INTEGER CONTRL: AFLAG, DATE 07201000
REAL LATTC DT202G00
COMMON/A20BJ/THTR, SNTNTR,CSTHTR RYD04 D00
COMMON / PRNT 7/ LINE, PAGE PTOD2500
INTEGER PAGE PTDO2700
COMMON 7 TMTWIN 7/ TENPS(1200; L2001000

EQUIVALENCE ( TEMPS(1), XxTRX1(3,1) ). ( TENPS(3G3), QMTRX 1(1.1))L2002000

g . ( TEMPS(801), XMTRXR($.1) ), ( TEMPS(901), QMTRXR(1,1) )
DIMENSION XMTRX1(3,100), QMTRX1(3,100), XMTRX2(3,300),

Lgoos000
L2034 000

PAGE

w
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SUBROUT INE TO COMPUTE TWINRAY 4 DIAGNOSTIC INFORNATION oe/18 /%0
TWNRe2 -~ EFN SOURCE STATEMENT - [IPTN(S) -~
1 GNTRXR(3, 1000 L2008 000
¢
INTEGER RAY, ENIS8 TR403800
c
REAL N1, MNP, NSUM TR¢ 0000
DIMENSION XVCT(3), @VCT(3) TR4 ORS00
¢
c TWNRY¢ NUST BE CALLED FROM MAIN PROGRAM FOR EACM TR4 03000
c SUSSTITUTION SET AS FOLLOWS -~ TRAO3I200
<
< 100 PRINT OUT TR4 (134 00
4 CALL TWNRYs TR¢ 036 00
c CALL PRMSUBC( 8200 ) TR4 03 900
4 poNE TR4 04 000
4
¢ START OF TWNRY4 SUBROUTINE TR4 03 000
¢
CALL PRICTL TR403200 ]
HMAX = HD ¢ FLOAT( NOBJH ~ 1 ) & DELM TR4 034 GO
WRITE ¢ 6, 32000 ) HMAX TR4 08 000 4
32000 FORMAT( $HO, 34NTWYINRAY FOR COLOR § OBJECT POINT (, £14.7, 4H:0..) TRe08100
LINE = LINE ¢ 2 Tit40r3 00
0O 300 I =2.) TR4 07000
00 300 J = 2. 100 TR4 0?7200
AMTRXS(.J) = 0.0 TR4074 00
aMTRX3(T.J) = 0.0 TR4O?600
XMTRX2(I., J) = 0.0 TR4 07800
500 QUTN2(1,J) = 0.0 TR4 08000
THTR s 0.0 TR4 08300
SNTHTR = 0.8 TR408700
CSTHTR = 5.0 TR4 08900
N3 = NSURF TR4 09000
N2 = NSUNF TR4 09200
M 3 NSUWF ¢ 3 TR4 09402
c .
¢ TRACE RAY 8 TR421000
RAY = § TRe21200
CALL RAYTRC 0., -8., HMAX, g, ¥XVCT, QVCT, SMISS., $800. $900. TRe21500
1 81000, 2, XMTRXS, QMTRXS ) TRe21600 23
co TO 1100 TRe21600
¢
4 RAY 3§ M1SSED SURFACE NO, SMISS TR¢ 22000
800 N3 = SNISS - § TRe22200
8350 WRITE ( @6, 32010 ) RAY, SMISS TR422300 ~
32010 FORMAT( 1HD. 3HRAY. 12, 15H MISSED SURFACE, I3 ) TR422400
6O T 1030 TRe22¢ 00
¢
c RAY § REFLECTED ON SURFACE NO, aMISS TR423000
90U N3 - SNISS - § TRe£3200
950 WRITZ ( @, 32020 ) RAY., SMISE TR423300 30
32020 FORMATE 1HO., 3HRAY, 12, 24N REFLECTED ON SURFACE. I8 ) TR423400
€0 TO 1030 TRe23600
(4 .
c RAY 51 OR 2 VIGNETTED ON SURFACE NG. SNISS TRe24000
1000 WRITE ( ¢, 32030 ) RAY, SM18S TR¢ 24200 32

32030 FORMAT( §HD, BHRAY, 12, 21H VIGNETTED ON SURFACE, I3 ) TRe24300



I3

iy,

NEEe A

SUBROUT INE TO CONPUTE TWINRAY 4 DIACNOSTIC INFORMATION
TWNRe 2 - CFN  SOURCT STATEMENT =~ [IFPN(S) -~

1030 LINEC = LINE o ¢
1100 IF( RAY NE. 1) &0 TO 1000

c
¢ TRACE RAY @8
BAY = @2
CALL RAYTR¢ O.. 1., MMAX, 1, XVCT, QVCT, SMI88, $1300. 91400,
1 31000. 1. XNTRNE, Q@NTRX® )
6O TO 1800
4
c RAY 2 MISSED SURFACE NO. IN1SS
1300 N2 = SNISS -~ 3
¢0 TO 830
¢
c RAY 2 REFLECTED ON SURFACE NO. 8SMISS
1400 N2 = SMI8S - §
¢O TO 880
1600 M = MIND( N3, NP2 )
4
c PRINT TWINRAY MEAD ING

WRITE ( §. 32040 )
32040 FORMAT( $HO, $12HRAY SURFACE. oX, $H(, 15X, $IHY, 15X, SIHZ, 14X,

1 2HAX, 14X, ZHAY. 14X, PHAZ. 31X, SHTHICKNESS )
LINE = LINE ¢ 2
DO 3000 J = 1, N
I=Jd-1
TAVU: = O.
TAUZ = O,
AR = -3,
IFC 1 .GT. Ng ) GO TO 473
TAUL 2 - XMTRX1$(S,J)
IFC 1 .LT. NSURF ) TAUS 3 TAUS ¢ XMTRX1(3,J+1) + SURFC(4.J)
IFC SURFC(S,J) .LT. 0. ) TAUt = - TAUL

473 IF( 1 .GT. N2 ) GO TO 477
TAU2 = - XNTRXE(S,J)
IFC I .LT. NSURF ) TAUZ = TAU2 + XNTRX2(3,J¢1) ¢+ SURFC(4.J)
IF( SURFC(5,J) .LT. 0. ) TAUZ = - TAUR

477 CONTINUE

TR-67-700-10-2
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oe/16/7%8

TRe24800
TRe2ev00

TRe23000
TRe28200
TRe23800
TRe25600
TR4 26 000

TRe2?Y 000
TR¢ 27200
TRe27400

TRe20000
TRe2€200
TRe28400
TRe29000

TR441000
TRe4 1500
TR44 1700
TR44 1900
TRes 2000
TRes 2300
TR44 2000
TR443000
TRes 3200
TR443400
TRe4 3600
TR443800
TR444000
TRe44200
TR445000
TR445200
TR445400
TRes3800
TR445800

IF( GMTRX$(3,J) .FEQ. 0.0 ,OR. GQNTRX2(3,J) .EQ, 0.0) GO TO 3000TR446000

M3 = GMTRX$(2,J) 7/ QMTRX1(3,J)
M2 z ONTRX2(2,J) /7 MTRX2(3,J)
MSUM = M1 ¢ NP
IF ¢ NSUM .E@. 0.G ) GO TO 3000 '
AL = ( Mg & XMYRX$(3,J) ~ XMTRX2(2,J) ¢ N2 % XNTRX2(3.,J) =
1 XNTRX2(2,J) ) /7 NSUM
AR = ABS( Mg & ¢ AL - XMTRX$(3,J) ) + UMTRX$(2,J) )

3000 IF¢ LINE .LE. 352 ) GO TO 33500

4

< BEGIN NEW PAGE - PRINT TITLE
CALL PRTICTL
WRITE ( &, 32040 )
LINE = LINE ¢ 2

(4

4 PRINT OUT i "NRAY INFORMATION

3500 ITENP = ¢
WXITE ¢ 6. 352048 )
32043 FORMAT! 1N )

TR446200
TR446400
TR446500
TR446800
TR447000
TR447200
TR446000
TR44 8200

TRe44 8500
TRes 8800
TRes 8800
TR449000

TRe8 100U
TR46 1200
TR4¢ 1300
TRe8 1350

4

PASE )



SUBROUTINE 7O COMPUTE TWINRAY ¢ DIAGNOSTIC INFORNAT ION
T™NRG 2 - EFN  SOURCE STATEIENT - [PN(S) -

WRITE (6. 32080 ) ITEWP, B, ¢ NNTERR(R,J), K=t,3 ).
1 GNTRX (K, )+ Kug:® ) TAVUS
ITEN” = @
WRITE (6, 32030 ) ITEWP., 1. ( XNNTRERIR.J), Ku1.3 ).
1 ¢ QMTREQIK, ), Kui 3 )y TAVR
32080 FORNAT! gtN , IR, i%, 3. YE18.7 )
LIME s LINEC ¢ 3
¢ AR LT, 0.0) &O TO 5000 :
¢
¢ PRINT OUT APERTURE INFORMAT ION
VRITE (6., 32080 ) AL. AR

TR-67-700-10-2
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/1688

TRe8 1400
TRes 1800
TRes 2000
TRes 2200
TRes 2300
TRes 2S00
TRes 2700
TRes3008

TR483500
TRes 3800

3OS0 FORMAT( 1NO., 14X. 1SHAPERTURE LOCATION:z. E14.7. 164 APERTURE RADITR484000

sz, £14.7 )
LINE = LINE ¢ 8
3000 CONTINUE
(4
(4 END OF TWNRY4 SUBROUTINE
RE TURN
o0

TRes4 200
TR483 000
TR4s0 000

TRe 91100
TRa 02000
TR4 93000

rast o



TR-67-700-10-2
Page II1-3-7
Program Listing

Link 3
SUBROUTINE TO COKPUTE TWINRAY -¢ DIACNOSTIC 1MFOANAT ION 0g/16 /%8 (77T ']
TNRe T sTORMSE WM
SUPNUTIRE TNERYe
COMNDN VARIABDLES
COMNMON BLOCK DATA onie M 00001 LENGTH 03888
sYmpoL LOCAT {ON 14,0 SYNPNL LOCATION TV SYMBOL LOCATION TYPEL
NCHTRL 00C90 H CONTRL T | TITLE 00013 ]
DATE ooogY  { PUNCID ooose [ ] DATA 00033 R
LMODE 00033 1 NRAYS 000B¢ ! NSLCS 00038 ]
NCLAS 00038 ] NJASL oonyy | NSURT 00040 !
NSUDP 00041 1 4 NIPLN ooDeg 1 10D 00043 |
NBPLN 00064 1 | NOB JN 00nes | NSUN 000¢8 [ {
FLAS 0004Y  § oELY oons 0 [ 4 FNUNS 00088 ]
LN ooose (] WLeH ooS3 [ ] ZETA 00084 [
wxep 00088 (] ocxrr oones [ ] wEXPp 0008Y n
oLPLN 00080 ] oM A2 oD 8 ] OME AL pome L
OELD 00083 ] DPRAD 0 7 ) [ ] PSCAL 00089 n
NG AF ooose [ ] WFEA 0oDoSY [ ] OUNIN 0oOv 0 n
st ooors [ ] w0 ooowe R DZLM oo L]
SYSMX oo0T 4 [} XD IR onoors R WYOIR ooovse R
oTAN ooor?y R NDSEN 00100 NDSGV 00104 |
8 JH 00117 ] WCLAN oD% [ ] WIMHT 00138 r
EIMNT 00144 R ceL 00133 ] WCLRS oosee »
LATTE oosro ® ILATTC [ Ted)  § SURFC ome0 [ ]
TSURFC oo320 4 DESGN 0240 L . JOESGN 04240 |
amsr os224 n 18UBST osere 1 BOUND'S ;210 [ ]
IBND S ose10 1 NCOND [« 1] 1
COMMON BLOCK AZ08J 3] [ TT7 LENGTH 00003
™IR 00000 [ ] SNTNTR 00001 [ ] CSTHTR ooooe [ ]
COMMON BLOCK PANT ORle N ossre LENGTH ooooe
LnvE 00000 1 PAGE 00003 ¢
COMMON BLOCK TMTWIN ORTG IN 08874 LENGTH oezeo
TENPS 00000 (] XMTRX § 00000 R aMTRX g 00454 [ ]
MTRX P 01130 [ ] TR 028 0¢ R
DIMENSJONED PROGR AN VARIABLES
SYMBOL LOCAYT TON T™"WE SYMBOL LOCAT ION TYPE SYMBOL LOCAT JON TYRPE
xveT 21736 [ ] evey 11157 [ ]
UND IMENS PONED PROGR AN VARIABLES
SYNBOL LOCATION TYPE SYMBOL LOCATION T™"E SYMBOL = LOCATION T™VZOE
Y 11108 ] sH1ss 12163 1 MY 11164 L
e 13168 [ ] NSUM 11168 [ ] MM AX 11187 [ ]
] 11270 1 J 13171 ! Nt 111782 !
e 11173 ¢ N 13174 H L] 11178 !
TAUS ti176 ] TAUR 11477 [ ] AR 11200 R
a 11205 ] ITENP 11208 ! ’



Ty,

N
000
900
L1
»0
800
040
«or
N04

SUKRO

UTINZ TO COMPUTE TWINRAY 4 DIAGNOSTIC INFORMATION

TWHNRYS

PRTCTL
JUNDS .,
€.
C.e
cc.3

SECTION

SECTION
SXCTION
SECTION
SECTION
SECTION

12
18
10
21
24

IFN LOCAT JON

FORMAT
20A
14}
304
45

FORNAT
744A

FORNAT

11220
11473
11460
11478
11968
112614
11678
11303

STORME NP

.FWRD.
FrIL.
c.2
cC.1
cC.e
EFN

THE FIRST LOCATION NOT USED BY THIS PROGRAM I8 12138,

ENTRY POINTS

SUBROUTINES CALLED

SECTION
SECTION
SECTION
SECTION
SECTION

IFN  CORRE SPONDENCE

IFN LOCAT JON

144
324
FORMAT
FORMAT
41A
1224
34
FORMAT

1142
11811
11838
11241
11599
12124
11744
11309

TR-67-700-10-2

0e/30/%0

Page II1-3-8
Program Listing

Link 3

RAYTR

O'm .

€.3

cc.2

sYsLoc
N PN
000 294
1100 344
1080 334
2m0 FORMAT
1400 434
ars o34
3300 904
s2me0 FORMAT

PasC ¢

SECTION
SECTION
SCCTION
SECTION
ScCTION

14
134
20
23
0

LOCAT JON

11459
11529
11523
11291
11901
11650
11768
11318
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IN? ,ND10001.44000-0.77387.AM IC 1008 L10MKY Y086 A 02/16/700

”»
sTITLE SUBROUTINE TO COMPUTE TWINRAY § DIASNOSTIC INFORMAT JON
SIBFTC TWNRSZ MNeg.XRY LINKE 3  (TWNRYS) TR$ 04000

rPME 7



[
[ 4
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SUBROUTINE TO CONPUTE TWINRAY 8 DIAGNOSTIC INFORNAT ION 0p/18/788
™NRS 2 -« EPN  GOURCE STATEMENT - IPN(B) -

ISROUTINE TWNATS TR301200
sse GUTPUTS oo TRS01300
C XMTRNS MATRIX OF RAY § POSITIONS AT CACH BURFACE. TR301910
C XMTRRE MATRIX QF RAY 2 POSITIONS AT EACH SURFACE. TRS03520
C GMTANG WATRIX OF RAY 1 DIRECTIONS AT EACH SURFACE. TR301830
C GNTAXE MATRIX QF RAY £ DIAECTIONS AT EACH SURFACE. TRI01840
€ Tavy /MICKNESS FOR RAY 8. TRS01880
C Tavg THICRIMESS FOR RAY 2. TRS01560
<ss DESCRIPTION ot TRS016 00
THIS SUBROUTIME TRACES 2 SPECIAL RAYS AND 7TOMPUTES THEIR TR30s€¢10
ROSITION SID DINECTION AT EACH BUNFACE. THICKNESS 18 AL SO TR301020
OETEANNED FOR EACH RAY. TRSO1630
CONNDN 7 DATA 7 WCHTRL, CONTRL{10)., TITLE(12), DATE(D). PUNCID, OTOO0100D
1 DATA(34808) DTO001300
OIMENS ION NOBJIN(P) » WCLRH(T) , WINHT(?), EIMNT(?), CIMPLI(Y) , 0T002000
1 WCLRS(G) , NDISN(4) , HDOGV(11), LATTC(3.08), BOUNDS (3, 100) » DT002300
2 SURFC(20, 100, DESEN(10,30), SUBST(300)» ILATTC(3,28), 0TO0R200
3 ISURFC(20.3008 » TDCBGN(20,50) 18UBST(500) » IBNDS(3. 10D) 0T002300
COUIVALENCE ( DATAl1), LMODE ), ( DATA(R) ., NRAYS ), ( DATA(3), DT101000
1 NSLCS ), ( DATAUQ), NCLRS ). ( DATAIS), NJAIL ), ( DATA(G) DT101400
2 NSUBT ), ( DATA(?), NSUBP ). ( DATA(®) ., NIPLN ), { DATA(Y®) , DT101200
3 IMOOL ), ! DATA(IDD . NOPLN ), ¢ DATA(13), NOBJH ), ( DATAC( Y2, D7101300
4 NSUNF ). ( DATA(23), AFLAG )+ ( DATA(34), DELY ), ( DATA(13), 0T10%400
3 FNUNE ), ( DATA(38) ., FLNGH ), ( DATA(I?), WFLLt ) ol DATAILS) . DT101500
e ZETA )» ( DATA(39), WEXPP ), ( DAVA(20), DEXFS® ). ( DATA(21), DTiDte 00
? WEXPP ), ( DATA(ER), DLPLK ), ( DAVA(23). OMGA2 ). ( DATA(24), DT101700
S OMBAL )y ( DATAISS), DELD ), ( DATA(26). EPRAD ), ( DATA(2T), DTs01800
® PSCAL )¢ ( DATA(R®) , ONGAF ), ( DATA(R®), SPFEA ). ( DATA(SD) . 0T101900
ADUMIN ), ( DATA(32), ODIST ). ( DATA(32). HO Yo ¢ DATA(3Y), DT102000
B DELW ), ( DATA(SG), BYRMX ). ( DATA(3S) ., WXDIR ), ( DATA(38), DT102100
CMYDIR )., ( DATA(SY), MOTAN ), ( [ATA(38) . NDSGN(D) ), ( DATA(42) ,DT102200
D NDSGV(E) ) ( DATAIS3), WOBJIH(Y) ;. (DATA(GD)» WCLRH(S) ). DT102300
£ ( DATA(S?), WINHTIL) ), (DATA(Te),» EINNT(1) ). ( DATALBY), DT102400
F CINPLLE) ). ( DATACLSS) . WCLRS(S) )., DT102500
G ( DATA(S4) s LATTCES,0), JLATTC(8,1) ), ( DATA(182), SURFC(1.,1), DTiUL2600
M ISURFC(2.8) ). ( DATAIR102) . DESGN(3.1), IDESGN(1.1) ). DoT102700
1 ¢ DATA(ggap)» SUBST(1), I8UBST(1) ), ( DATA(3182). BOUNDS(3,1), DT102000
J IBNDS(2,3) ), (.DATA(3483), NCOND ) DTi102900
INTEGER CONTRL, AFLAS, DATE 0T202000
REAL LATTC DT202009
COMMON/ZATOR J/THTR, SNTHTR,COTHTR RY00¢ 000
COMMON /7 PRNT / LINE. PASE FPTON2S00
INTEGER PACE PTODZY00
COMMON 7 THTWIN / TENPS(1200) L2001000
EQUIVALENCE ( TEWPS(g3), XMTRX1(1,8) ). ( TEMPS(301) . QMTRX 8(3,1))L2002000
1 . ¢ TENPS(G8DS), XNTRXR(3,8) ), ( TEMPS(G01), ANTRX2(1,8) ) L2003000
DIMENSION XNTRN$(3,1D0)., @MTRX$(3,100), XMTRX2(3,100) . L2004 000
1 GNTRXR(3,100) L2005000



SUBROUTINE TO COMPUTE TWi:MRAY 3 DIACNISTIC INFORMATION
THNRS 2 - EFN SOURCE STATEMENT - [IFPN(S) -

DIMENSION NVCT(3), QVCT(D)
INTECER RAY, SMISS

TWNRYS MUST BE CALLED FROM MAIN PROGRAM CACH SUBST] TUTION
SET AS FOLLOWS -
100 PRINT OUT
CALL TWNRYS
CALL PRNSUB( 8300 )
DONE

START OF TWNRYS SUBROUTINE

ANANNANANANANNNANN

CALL PRTCTL
WRITC ( ¢, 32000 )
32000 FORMAT( 1HO, 41HTWINRAY FOR COLOR § OBJECT POINT (0..0,) )
LINE 3 LINE o2
DO 300 I = t, 3
DO 800 J s 1, 100

XMTRX$(1.J) = 0.0
QMTRX3(1,J) = 0.0
AMTRXR(2.,J) = 0.0
S00 GNTRM2(3.J) = 0.0

THNTR = 0.0
SNTHTR = 0.0
COTHTR = 1.0
Ng = NSUNF
Ng = NSUN
N = NSUMF o 1§

[4

4 TRACE RAY 3
RAY =~ §
CALL RAYTR( 0., OMGA2, 0., 1, XVCT, QVCT, SMI1SS, $700, $800:
1 8900, 8. XMTRXS, GMTRXS )
GO TO 1000

[

(4 RAY § NISSED SURFACE NO, 8SM18S

TOD N1 = SHISS -
750 WRITE ( ¢, 32010 ) RAY, 8MISS

32010 FORMAT( $HD, 3MRAY, I8, $5H NISSED SURFACE, I3 )

LINE = LINE ¢ 2

GO TO 000 '
4
(4 RAY § REFLECTED ON SURFACE NO. SMISS

800 Ni = SMISS -
830 WRITE ( ¢, 32020 ) RAY, SNISS
32020 FORMAT( $HD, SHRAY, 12, 2iH REFLECTED ON SURFACE. I13)
LINE = LINE + 8
GO TO 1000
<
[4 RAY § OR 2 VIGNETTED ON SURFACE NO, SHI8S
900 WRITE ( ¢, 32030 ) RAY, SNISS
32030 FORMAT( §1MO, SHRAY, 12, 21H VIGNETTED ON SURFACE, I3 )
LINE = LINE ¢ @
1000 IF( RAY .NE. § ) 6O TO 1500
¢
4 TRACE RAY 2

TR-67-700-10-2
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0g/

TRS ORS00
TRON3 000

TROOS 000
TROOS 100
TROOS200
TRO0S3 D0
TROOS4 00
TROOSS 00

TROOS 000

TROOSS 00
TR101000
TR101200
TR101300
TR101500
TR101600
TR1G170D
TR101800
TR101900
TR102000
TR102300
TR1026 00
TR102700
TR103000
TR103100
TR103200

TR104000
TR104200
TR104500
TR1048 000
TR104700

TR103000
TR103200
TR103500
TR105600
TR103000
TR1035900

TR108000
TR108200
TR108S00
TR1086 00
TR108 800
TR108900

TR107000
TRi07200
TR1O?300
T.108000
TR109600

TR201G00

180

PasE ¢
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SUBROUTINE TO COMPUTE TWINRAY 8 DIAGNOSTIC INFORMATION 02710780 PaCE )
TWNRS T « EFN  SOURCE STATEMENT <~ IFPN(S) -~
RAY = @ TR201300
CALL RAYTRC 0., $.0 0., 3. XVCT, QVCT, SNI8S, $1200. 81300, TR202000
1 $900, 1, MMTRXE, GMTRAR ) TR202100 30
¢ TO 1500 TR202800
Q .
4 RAY 2 MISSED SURFACE NO, BMISS TR203000
1200 N2 = SMIBS - TR203200
¢ TO 780 TR203300
(4
[ RAY 2 REFLECTED ON BUNFACE NO, 8SM188 TR204 000
1300 Ng = SMI8S - ¢ TR204200
$0 TO 830 TR204500
<
[4 PRINT TWINRAY HEADING TR203000
1500 WRITE ( ¢, 32040 ) TR203200 43
32040 FORMAT( 1HO. 12HRAY SURFACE. ®X, 1MX, 18X, 1NY, 18X, 1HZ, 14X, TR20%400
1 2HAX, 14X, 2HQY, 14X, EHQZ, 11X, SHTHICKNESS ) TR203300
LINE = LINE ¢ 2 TR208700
00 S000 J = 8, N TR208000
1=sd-1 TR208200
TAVs = O, TR2084 00
FC 1 .6T. N1 ) GO TO 478 TR2088 00
TAUS = -XMTRX$(3.,J) TR208 800
PO 1 LT, NSURF ) TAUt 3 TAUL + XMTRX3(3,J¢1) ¢ SURFC(4.J) TR207000
tr( SURFC(S,J) .LT. 0. ) TAUs = -TAUg TR207200
475 TAUR = O, TR207400
IFC 1 .GT. N2 ) GO TO 47? TR2076 00
TAUR = -XMTRXE(3,J) TR207 800
IFC T LT, NSURF ) TAU2 = TAU2 + XNTRX2(3,J+1) + SURFC(4,J) TR208000
IF( SURFC(S,J).LT. 0. ) TAUZ 3 -TAUP TR208200
477 CONTINVE TR208400
IFC LINE .LE. 52 ) GO TO 3000 TR301800
c
c BEGIN NEW PAGE - PRINT TITLE TR302000
CAlLL PRTCTL TR302300 76
WRITE ( 6, 32040 ) TR303000 ”
LINE = LINE ¢+ 2 TR303200
c
[ 4 PRINT OUT TWINRAY INFORNATION TR303500
3000 ITEMP = § . TR303700
WRITE ( ¢, 32080 ) TRS05000 14
32080 FORNAT( t1H ) TRS 03900
WRITE ( @, 32050 ) ITEMP, I, ( XMTRX$(K,J), K=t1,3 ). TR304000
i ( GMTRX (K, J), K=1.:3 ). TAUS TR304200 80
1TENP = 2 TR3OS000
WRITE (@, 32050 ) ITEN®, I, ( XMTRXE(K,J), K25,3 ). TR303200
1 ( GMTRXZ(K,J), Kx1:3 ). TAUP TRY 03300 ”
32030 FORMAT( N . 18, I7, 3X. YE6.7 ) TR3D3500
LINE = LINE ¢ 3 TR308 000
3000 CONTINUE TR308300
4
c END OF TYWNRYS SUBROUTINE TR309000
RETURN TRS 09300

END TR3008 00



TR-67-700-10-2
Page I1I-3-13
Program Listing

Link 3
SUDROUT INT TO COMPUTE TWINRAY '3 DIAGNOSTIC INFORMAT ION 00716780 rME o
T™NRS 2 STORME WM
SUBROUTINE TWNAYS
COMMON  VARIABLE S
COMMON BLOCK DATA ORIGIN 00008 LENS TH [ T11]
sYNBOL LOCAT ION ™oL SYNEOL LOCAT JON T™E 8 YMOOL LOCATION TYRR
NCNTARL 00000 ! QONTAL 00001 ! TITLE 0001) L
DATE o0o02? ! PUNCID 00032 n DATA 000393 L]
VDL 00033 H NRAYS 00034 ! NSLCS 00038 !
NCLRS NI | NJALL 0003? ! NSUBTY 00040 1
N UpPr Jines | NIPLN 000¢2 ! 1008 00043 !
NSPLN t{0se H NOB IM 00043 ! NSUNP 00040 Y
FLAG 0004?Y ! DELY 00080 ] FNUNS 00081 [
FLNGNH ooo0se R WieH 00083 R ZETA 00084 ]
(V¢ (1] 000s$ L] DEXPP 00088 R wExpp 00087 »
OLPLN 00080 R ONG AR 0008 R OMGAS ooose ]
oELD 00083 ] EPRAD 00084 R PSCAL 0008 S n
e Ar oaoose (] SPFEA a0os [ ] DUNIN ooov0 [ ]
®I8T ooo7 s L] w ooore L] DELM ooary [ ]
SYSMX ooove R wWXp IR ooors R wWYDIR ooare n
DTAN ooory R NDSGN 00100  § ] 3 00304 H
W IN 00117 R WCLRAM 001"e [ ] WINNT 00139 L]
CINNT 001¢4 L cleL 0059 L] WCLRS op180 L]
LATTC 00170 L} ILATTS 00tv0 ! sSUNrc onseo R
rsuURrc 00320 ! DESGN 04240 R 10E8CN 04240 |
KesTY 03284 R 18UBSY 035224  { BOUNDS 08210 n
ImNDS ose10 H NCOND « T11] H
COMMON BLOCK AZOBJ ORIGIN osee? LENGTH 00003
T™TR 00000 [ ] SNTHTR 00008 ] CSTHTR ooooe [ ]
COMMON BLOCK PRNT ORIGIN oser2 LENGTH 0oooe
LINE 00000  { PAGE 00004 !
COMNON BLOCK TMIWIN ORIGIN ose74 LENGTH op2e0
NP S 00000 [ ] XMTRX § 00000 [ ] ANTRX ¢ 004354 (]
MMTRX R 01130 L] QuTRX 2 01604 ]
DIMENS JONED PROGRAM VARJABLES
SYMPOL LOCATION TYPE SYMPOL LOCATION TYPE SYMBOL LOCATION TY?PE
xverY 11154 R aver 11187 R
UND IMENS JONED PROGRAM VARIABLES
SYMBOL LOCAT ION e SYMBOL LOCATION T™VPE SYNBOL LOCATION TYZPL
RAY 1188 1 MISS 11163 1 ! 11164  {
J 11108 H Nt 11188 4 Ng 11107 |
N 11170  { TAUg 11178 [ ] TAVR 113782 [ ]
ITENP 13173 1



SUBROUT INE TO (ONPUTE TWINRAY § DIASNOSTIC IWFORNAT ION

™™NAS 2

TNRYY

PRTCTL

-UNDS .

8YSLOC
oN ru
%N 000 FORMAT
0 204
7”0 204
‘2000 FORMATY
1200 390A
$000 20A
000 70A

SECTION

8LCT 10N
STCTION
8ECY rON

LOCATION

11010
11400
11440
11230
11813
11761
11644

N
890
900
32010
32080
1300
L) 4 ]
emo

STORME W
CNTRY POINTS

SUBRUTIIES CALLED

JSVRD, ECcTION 13
ST, |CTION 10
e Fx  CORAL SRONDINCT
»w LOCAT rON

134 11344

384 11447

FORMAT 112801

FORMAY 11240

43A 11897

(1) 11578

FORMAT 1172

THE FIRST LOCATION NOT USED BY THIS PROSRAN 18 18018,

TR-67-700-10-2
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og/se R0

ors
00
1000

1300
32040
1144
2o

RAYTR
SO,

Past o

*qCTIoN 14

8CCT oM 14

we LOCAT 10N
2354 11409
324 11684
294 15431
434 11923
FORNAY 11280
724 11023
FORMAT 11874

o



Section 1

LINK 4
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INF ,M010001.44000-0.77307. A% IC IBJOD LIOK: Y09¢ A og/16 /%8 PACE @
”
STITLE SUBROUTINE TO COMPUTE ENTRANCE PUPIL COONDINATES
SIBFTC LATTZZ Mpq.XRY LINK ¢ (LATT) LT002000




PRty

N

ANANAANANAANDNNDNNANNAANDNNANNNDIINNNODNADNN

]
LATYC
MRAYS
L 2
XOHAT

YOHAT

L2

<
10

x

SUBROUTINE TO COMPUTE ENTRANCE PUPIL COOROINATES
LATTZ2 ~ EFN SOURCE STATEMENT - [FN(S) -~

UBROUTINE LATT( XOMAT. YOMAT, MRAYS )

sss INPUTS sne

MATRIX SFECIFYING ENTRAACE PUPIL (OORDINATES. (DATA COMMON)
RAY NUMBER BEING GENZRATED.

« OUTPUTS sss
X COORD INATE OF CURREMT RAY.
Y COORDINATE OF CURRENT RAY.

* DESCRIPTION &3
THIS SUBROUTINE COMPUTES THE ENTRANCE PUPRIL COORDINATES OF ONE
RAY PER CALL. TMHE PROPER USAGE TO GENERATE THE ENTIRE PATTERN
18 SHOWN BELOM.

MR4YS = O

RCNT = O

DO 2n I = t, NRAYS

IF¢ LMOOE .EQ. O0) RCNT =

ALl LATT( XONAT, YOMAT, MRAYS )

CALL  RAYTR( XOHAT, YOMAT, ... )

F( RCNT .EQ. 0) GO TO 20O

RCNT = O

OHAT = - XOMAY

6O TO 10
20 CONTINVE

COMMON 7/ DATA /7 DUMMY(2P?), DATA(3483)
EQUIVALENCE ( DATA(S1), LATTC(2.1), ILATTC(1,1) ). ( DATA(24;,

DELY )

DIMENSION LATTC(3,28), ILATTC(3.28)
REAL LATTC

INTEGER S8LICE

* START OF LATT SUBROUTINE

IF( MRAYS .NE. D) 6O TO 1000

FIRST RAY OF PATTERN

SLICE = 3§

BEG IN NEW SLICE

500 NSLR = 0O
XOHAT = LATTC(2,8LICE)
YOHAT = LATTC(p,8LICE)
GO TO 2000
1000 IF( NSLR .GE, JLATTC(3,SLICE) ) GO TO 1300

GENERATE NEXT RAY OF CURRENT SLICE

XOMAT = LATTC(3,8LICE)
YOMAT = FLOAY( NSLR ) ¢ DELY ¢ LAYTC(2,8LICE)
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LTo01200

LToo1300
LT002510
LT001520

LTOD36 00
LT0D1820
LTOD1620

L7No1700
LTO01710
LToD1720
LT001730

LTOD3000
LTOO3100
LT003200
«T003300
LT003400
LTOO3500
L T003800
LTOoOv00
LTOO3800
LToo3900
LTODe 000
LTOO4 100
LTomM200
LT00¢300

LTo0s000
LTO0S100
LTO03150
LTo05200
LT005300

LT0D34 00
LT003500
LToos 000

LToos200
LTOD8400

LToos8 00
LTo08 800
LTooro00
LToOY200
LToore 00
LT008000

LTODS100
LToOS2O0
LT008e00

PAGE
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SUBROUT INE TO COMFUTE ENTRANCE PUPIL COORDINATES 02716/ 8 PACE 2
LATT2Z - EFN  SOURCE STATEMENT - IFN(B) -
¢O TO 2000 LTuOss 00
4
4 BEGIN RAY GENERATION ON NEXT 3LICE LT009000
1500 SLICE = SLICE ¢ 1§ LT009100
¢O TO 300 LT009200
4
< INCREMENTY RAY COUNTERS LT009300
2000 NSLR = MSLR ¢ LTO094 00
MRAYS 3 MRAYS ¢ g LT009500
4
< END OF LATT SUBROUTINE LT0098 00
RE TURN LToog? 00
eno LTo09800



.

SUBROUTINE TO COMPUTE ENTRANCE PUPIL COORD INATES
LATTZ2Z STORAGE MAP
SUBROUTINE LATTY
COMMON  VARIADLES
COMMON BLOCK ORIGIN 00001
sYMBOL LOCATION TYPE SYMBOL LOCATION TYPE
DUMNY 00000 [ ] DATA 00033 L}
ILATTC 00170 ! DELY 00030 L}
UND IMENS JONED PROGRAM VARIABLES
SYMBOL LOCATION TYPE SYNBOL LOCATION TYPE
aIce neae? 1 NSLR 0se?70 I
ENTRY POINTS
LATT SCCTION s
SUBROUTINES CALLED
E.1 SECTION e E.2 SECTION b4
E.4 SECTION [ cc.t SECTION 10
cc.3 SECTION 12 cC.4 SECTION 13
EFN JFN  CORRE SPONDENCE
PN IFN LOCAY {ON EFN FN LOCATION
1000 104 a7 18 s0o0 SA 08703
1500 174 os74e?

THE FIRST LOCATION NOT USED BY THIS PROGRAM IS Orose2.

TR-67-700-10-2

Page 1II-4-5

Program Listing
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02/18/88 PAGE )

LENGTH osese

SYMBOL LOCATION TYeE

LATTC 00170 R

SYMBOL LOCAT ION TYPE
E.3 SECTION »
cc.2 SECTION 11
sYsLoc SECTION 14

EFN IFN LOCATION

2000 194 08?753
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INF .NGTT001.44800-0.77387,AM IC I0J08 LIOMKE: 7094 A 02/16/8 8

»
sTITLE SUBROUTINE TO COMPUTE BACK FOCUS AND F/ NUNBER

SIBF TC MERIDZ Mpe . XNY LINK ¢ (MERID) NRO00100

PAGE o
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1=

SUSROUTINE TO COKPUTE BACK FOCUS AND '/ NUMBER

MERIDZ - EFN SOURCE STATEMKNT -~ [IPN(S) -
SUBROUTINE MERID( COLOR, BFOCUS, FENUMD )
[4
(4 e INPUTS soe
C COLOR NUMBER OF COLOR TO BE USED.
C OMGA1 NERIDJONAL SCALE FACTOR FOR BACK FOCUS, (DATA COMMON)
[4
C sse QUTPUTS s
C BFOCUS BACK FOCUS VaLUE,
C FENUMB F/ NUMBER.
4
(4 ses DESCRIPTION swe )
< THIS SUBROUTINE COMPUTES THE BACK FOCUS AND F/ NUMBER FOR THE
[< PROVIDED COLOR NUMBER. IF THEY ARE [NFINITE, THEN BFOCUS AND
c FONUMB ARE SET TO ZERO,
(4

COMMON 7 DATA 7/ DUMNY1(27), DATA(3403)

EQUIVALENCE ( DATA(24), OMGAL )
¢ COMMON/AZOB J/THTR, SNTHTR,CSTHTR
¢ INTEGER COLOR

DIMENSION XVCT(3), QVCT()M
g START OF MERID SUBPOUTINE
4

BFOCUS = 0.0
FENUMB = 0.0
CALL RAYIR( O., CIGAL, D., COLOR, XVCT, QVCT, SMISS, 3400, $300.
1 8600, O, DUMMY, DUMMY )
¢ TO 600
400 WRITE ( ¢, 32000 ) 3M188
32000 FORMAT( $1HD, 29HMERIDIONAL RAY MISSED SURFACE, 14 )
CALL GoOF
500 WRITE ( ¢, 32050 ) 8MISS
3201" FORMAT( 140, 3SHMERIDIONAL RAY REFLECTED AT SURFACE., 1 )
CALL GoOF
600 IF( GVcT(2) .£4. 0.0) GO TO 1000
ALPHA = ~ QVCT(3) / @VCT(®)
BFOCUS x ALPHA @ XVCT(2) ¢+ XVCT(9)
FSNUND = .5 » ABS( ALPHA & OMGAS )

1000 RETURN
€ND

TR-67-700-10-2
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NROOORO0O

MROO0S00
MRN0090D0
XR0O01000

MR0O01100
MROD1200
MRO01300
MR003400

MROO16 00
MROO17 00

AZ2004000

MROD1 800
MROD1900

MR0024 00

NROO28 GO
MROO2800
+i9003000
MROOS200 2
MROO3400

‘MROD4 000 5

MROO4200
MROO44 00 ¢
MROOS000 L4
MRONS200
MR0OO3400 [
MRDOS 00D
MROOS 200
MROOS4 00
MROOSS 00

MROO9000
MROOS200

Pact



SYMBOL
DUNNY §

THTR

SYMDOL
xvey

SYMBOL
L FE 1)

FN
400
32000

SUBROUTINE TO CONMPUTE BACK FOCUS AND F/ NUMBER

cRIDY

COMMON BLOCK

LUCATION TYPE
oucoo L]
COMNON BLOCK
00000 L

LOCATION TYPE
osere R

LOCATION TYPE
08?00 R

SECT ION

SECTION
SECTIOM
SECTION

[
11
14

IFN LOCATION
SA 08760

FORMAT os? 14

DATA

ATOB)

STORACE MNAP
SUBROUTING  MERID
COMNON  VARIABLES
ORIGIN 03001
$YMBOL LOCATION TvE
DATA 00033 L}
ORIGIN osee?
SNTHTR 00001 ]
OIMENS IONED PROGRAM VARIABLES
S YMBOL LOCATION Tv’E
aver ose’s R
UND IMENS TONED P OGRAM VARIABLES
SVYMBOL LOCAT ION TYPE
DUMMY os? DNy [
ENTRY POINTS
SUBROUY INES CALLED
FWRD. SECTION »
FFIL.. SECTION 12
EFN IFN  CORRE SPONDENCE
EFN IFN LOCATION
S00 74 08773
32010 FORMAT os724

THE FIRST LOCATION WDT USED BY THIS PROGRAM IS¢ 70RO,

TR-67-700-10-2
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02/18/78 8 L [ S ]

LENGTH 0sess

S$YNBOL LOCAT ION Treg

OMG A1 ooose (]

LENGTH 00003

CSTHTR ooooe (]

SYMBOL LOCAT JON Treg

SYMBOL LOCAT ION TYeE

ALPHA os702 R .
GOOF SECTION 10
LFCNV, SECTION 13

EFN IFN LOCAT JON

600 94 o7 008

1000 124 07033
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SUSRIITINE Y0 COMPUTL SFOT SI2E IHFCRMATION
SQURCE SYATIMENT -  TFHLIS) =

SHFOF T

SUCROVUTINE

¢59 INFUTS ¢¢

- EFN

SHMEOF ( COLOR, HhUYD,

P

COLOR NUYLER OF COLOR Tu ut use,
MHUvE OB JECT FOINT INCEX YO BE USED.

HEIGHT ODJECY WE

1GHTY,

HEIGMT, BF Y,

-~

tr COYFUILD BACK FOCUS FOR COLOR NUMEER §,
CMFLAL YLAG FOR TYRE OF COMFUTATIONS 10 BE FERFOURMESC AS FOLLLMS -~

§) OFTICS LIAGNDSTIC

e C
3 F

4) SCHSITIVITY

#¢: OUTFUTS %

E£S10N
LoT1

3]

NM]SS NUMLCER OF RAYS WHICH MISSED,
HAFLCY NUMPLR OF RAYS WHICH REFLECTIE".
NVIGN  NUNBER OF RAYS WHICH VIGNETIED,
NRAS SE MNUMLER OF RAYS WHICH ARE SUCCESSFUL,

535TAR FOSITION OF FRINCIPAL IMAGE FLANE,

XCAR AVEKAGE X
YO AR AVERACE Y
XSIAR  RMS X,
YSTAR FMS Y,
RETAR SFOT S1Z€

XCURL VECTOR OF X COJRCINATES OF RAYS ON IMAGE

CMELAG,

CTME AT Y
CIMPEATT
CTMRATT
(TMPEATTY
(THEATT
(THEATT
CIvE ATT
(TMEATT
CTMEATTY
CIMPATT

FLANE. (TVFATY

YCURL VECTIOR OF Y COJRCINATES OF RAYS ON IMAGE FULANE, (TMFATT

$¢3 DESCRIFTION #93
THIS SUDRLITING TRACES THE SFECIFIED RAY FATTESN AND coMFUTE
VARIOUS FARAMETERS CEFEHCENT URON THE SCTIING OF CMFLAG.

TEMFES )

C oMM ON)
COMYON)
COYMLD
COMMINY
COMMON)
C oMU
COMMINY
COMIINY
COMMIM
COMMIN)
COMMAN)
COMMIN)

COMMIN /7 BATA /7 NCHTRL, CONTRL(1G), TITLE(32), CATE(3Y), FUNCID,

31 CATA(3485)

DIMENSION WOBJHIT) , WCLRH(T7) y WIMHTLT), EIMHT(73 4 CIMFL Y)Y,
1 WCLRS(6), NOSGN(4), NOSGVI(11), LATTC(3,26), EIUNCS(3,100)

2 SURFC(20,100) CESGNOIN,50) sUEST(800) s JLATTIC(3,26),
6ei e TCESONC1G,50)
LMOCE )

3 ISURFC (20,1
EOVIVALENCE
NSLCS ),
NSUBT 3,
IMONE )y ¢
MSURF ), ¢
FNUMB ), o
2ETA ) {
WEXFR ),
oMGAY )y
FSCAL ), ¢
CUMIN ),
gELn ), ¢
WYCIR ),
NoSCVIYY )

CIMFLLYY Vo

O NMOND PO VOV AREUN -

1SURFCL1.Y)

-
-

(CATA(L)

CATAC&) , NCLRS ),
CATALT), NSUCF ),

CATA(SG!
CATA(13)
CATA(16)
CATALIO)
CAYAl22)
CaTAa(2S)
CATA(ZS)
CATA(IY)
CLYALIG)
CRIALIT)

NSFULN
AFLAG
FLNGH
HEXFF
CLFLN
CELD

QMG AF
op1sT
SYSHX
ROTAN

Yo
)
Yo
)
)

Yy
|
)
Yo
Yo

(
(
(
(
(
(
(
t
(

{ CATA(53), WOSIJH{1) Do
Yy, (CATAL7E), EIMKI(L) ),
t cavTateg), WCLRS(Y) )y

¢ CATALETY  WIMHI )

€ CATatoe), LATIC(1:+1),

TLATIC (s, 1)

TR-67-700-10-2
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09725760 FACE

$M501200

IMOO 1400
SMGG%10
SMOG1920
SMOGI530
SMOGOL5240
SMGG1540
SMGOLSED
SMODY5T0
SMOO1I560
SMGGY: 90

SMG5IC00
SMON1610
SMOn1C2D
SMOGI630
SMUG1640
SMOG G0
SMOTI06D
SMON1670
SMOGI6 R0
SMO01690
EMGOYT 00
SMONYTIT
SMOG1720

SMOn1enn
SMan1810
SMOnie20

CT0G1000

cT001100

C1062000

cTon2100

pInn2200

TSUEST(S00) , TIBNSS(3,100) CTGH2300
( CATAL2), NRAYS ), ( CATALD), CT101000
( CATALS), NJAIL ), ( DATA(E), CT101100
( CATAtR) NIFLN ), ( CATALY) , cT101200
CATACL11), NOBJH ), ( CATALS2), CT10130)
CATAC34), BELY )y ( CATA(15), 1103400
CATA(L17) ) WILGH ) ( CATACL &), 1101500
CATA(20), BEXFF )y ( CATAL21), CT101600
CATA(23), OYGa2 )y ( DATALR24Y, C1101700
CATAL26) . EFRAD ) L BATal27) . CYinieCn
CATA(29), SFFEA )4 ( CATALIC, CT11019065
PATA(Y2) ) WD Yo ( CATALID), CTi02000
CATAL3IS), WXCIR )+ ( CATALIG), 67162100
CATA(IR), H3SCH(Y) )y ( CATALL2),CTy02200
(CATALED) » WCLRH(Y) ) CT302300

C CATA(RY) CT162400

CT302500

Y C CATACIR2), SURFC(Y,1), CT162600
(143) 1 tTi62700

Y, C CATA(2182) CESOH{1,1) IDESON

H
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SULROUTINE 1O COMPUTE SEOY S12E INFORMATION c9/2n/¢8 Fact
SMTOF 2 - EFN SOURCE STATEMENTY -  IFN(S) -
1 ¢ CATAVZOE2) s SUBSTLLY, 1SURSTLY) )y € CATA(I182), EVUNCS(1,1), BYi02e00
J IENCS (1) )y € CATA(S283), NCOND ) £Y1162900
EQUIVALENCE C CATA(3484), ATRCGR )y ¢ CATA(34€%5), GAUSS ) CT103000
INTEGER CONTRL, #2FLAG, TATE, ATRGOUR BI201000
REAL  LATTC ti202000
4
COMMON/ZAZOC I/ZTHIR ,SNTHTR , CSTHTR A2004050
[4
COMMON 7 THMFATT / NM1ISS, NAFLCT, NVIGN, NKAYSE, XEBAR, YEAK, XSTAR,L3GOI00G
4 YSTYAR, RSTAR, SJISTAFR, XCURL(20Y), YCURL(2G1), MXEAR, KXBAKR, LInGLenn
2 MYEAR, KYBAR, AX, EX, CX, AY, BY, CY, ACAF, ©CAF, CCAF LIOn14G0
DIMENSION  MXCURLL2G0) , MYCURL (20, L3G5165L0
DIMENSION  TLINKR(£25) L300179%
EQUIVALEMNCE ( XcUnL (1), MXCURL(1) ). ( YCURL(g', MYCURL(Y) ) L3601860
EQUIVALENCE ( NMISS, TLINK(Y) ) L3601906
REAL MXDAR, KXBAR, MYEAR, KYBAR, MXCURL, MYCURL L3062000
<
INTEGER COLOR, HWUUB, CMFLAG, RCNT, SMISS, RYCNT 84002500
<
BIMENSION TEMFS(1), XVCT{3), QVCT(2) SMOa3660
4
c START OF SMFOF SUBROUTINE SMGOSON0
4
- ZERO OUT LINKY COMMON BIOCK SMOnS500
O tan0 1 = 1, 425 SMOT56L0
1no0 TLINK(1Y = 0.9 SMOOSann
$JSTAR = BELD ¢ CIMPL( HNUMB ) SMOOELON
1w IMOCE LFQ. 6 ) SISTAR = SISTAR ¢ B4 SMOrE 200
MRAYS = O SMOOE50N
RCNT = © SMONT 00
MRk = HRAYS SMon7200
IF( LMODE .EQ. G ) MR = MR + MR _SMag7eno
IFC CMFLAG NC, 3 ) GO TO 3300 SMOOT600
RYCNY = 0 SMGO7 660
CO 1200 1 = 3, 200 SMUGRNGO
gzun TEMFES(]) = o, SMOOR2G0
<
< LOOF 1O GENERATE ANZ TRACE EACH RAY FOR COLOR = COLOR AND SMini1ngo
[ 4 OBJECT HEIGHT = HNUMB SMi1n1100
1356 CO 8000 1 = 34 NRAYS SM1G1500
4 SET FLAG TO INDICATE RAY ( -XOHAT, YZHAT ) 1S TO BE TRACECSMiIGi1ess
1F¢ LMODE .EQ. O 5 KCNT = 3 SM162006
4 GENERATE CURRENT RAY SMin2500
CALL  LATT( XOMAT, YOHAT, MRAYS ) $M102760
4
c TRACE CURRENT RAY SM103000 LY
1480 CALL RAYTR({ XOHAT, YGHAT, HEIGHT, COLOR, XVCT, QVCT, SM1SS, SMin3znn
g4 $2an00, 00, 24000, G CUMMY, CUYMY ) SMi63400 15
3560 IFC OVLT(3) NE., 6.6 ) €O TO 5900 SM1G3600 .
¢O YO 3600 SM103000
¢ KAY HAS MISSEC SUFRFACE SMit460N
2000 NMISS = NMISS o § $MiGe200
IF¢ CMFLAG LEQ., 3 ) TEMFS( RYCNTes ) = ¢, SMine300
¢O 10 7000 $'304400
C RAY MAS BEEN REFLECTED SMIL5000
sunp NRFLCY = NRF T & g SM105200




$000

9000

10000

11060

12000
13000

SUCROUTINE 10 COMFUTE SFOT S12E INFORYMATION

SMFOF 2 - EFN  SOURCE STAYEMENY <« IFN(S)
WL CMFLAG EQ. 3 ) TYEMPES( RYCRT+3 ) = 2.
¢0 10 1000
RAY HAS VIGNEYIED
NVIGN = NVIGH o ¢
IF( CMFLAG .EQ. 3 ) TEMPS( RYCNTeg ) = 3,

IF ( CMFLAGC LEQ, 2 .OR. CMFLAG .EQ, %) O O 1560
¢O 10 1060

NRAYSE = NRAYSD ¢

IFC CMFLAG .GT. § AND. CMFLAG LT, 8 ) €O TO 6400

COMFUTE SFECIAL VALUES USED IN OFTIC CIAGNDSTICS

XCURL( NRAYSE ) = QVCT(1)  Qvel(y)
YCURL( NRAYSD ) = QVCT(2) 7/ QVCT(3)
TEMES( NRAYSE ) = XVCT(1) - XCURL( NRAYSE ) % XVCT(3)

TEMES( NRAYSEBe20D ) = XVCT(2) = YCURL( HRAYSE ) %= XVCT(Y)

O 1C 1660

sL = ( SJISTAR = XVCTU(y) ) /7 QUCT(3)
XCURL ¢ NRAYSD ) = QVCT(1) & SL + XVCT(y)
YCURL( NRAYSE ) = QVCT(2) % SL ¢ XV(CT(2)
1IFC C¥FLAG LEQ, 3 ) RYCNT = RYCNT <
IF{ RCNT .EG., O ) GO TO annd

TRACE MIRRORED RAY
RCNY = O
XOHAY = = XNHAY
¢O YO 1400
CONTINVE

TEST FOR ANY SUCESSFUL RAYS
IFC NRAYSD ,EQ. O ) €O TO 32000

XNR = NRAYSB
fF ¢ CMFLAG .GT. § ANC, CMFLAG LT, &) GO TO 15000

O 9nn6 ) = 1, NRAYSB

MYBAR = MYBAR ¢ YCURL(J)
KYEAR = KYBAR ¢ TEMFS(Je200)
MYBAR = MYBAR / XNR

KYBAR = KYBAR 7/ XNR

O sonnn K = 1, NRAYSB

YCURL(K) = YCURL(K) =~ MYBAK
TEMES(Ke2) = TEMPS(K4200) - RYBAR
IF¢ LMOCE .EQ., § ) GO TO 33000

O 1100n L = 1, NRAYSB

MXBAR = MXBAR ¢ XCURL(L)
KXBAK = KXBAR « TEMFS(L)
MXBAR = MXBAR /7 XNK
KXBAR = KXPAR /7 XNR

O 12000 1 = 1, NRAYSS
XCURL (1) = XCURL(I) = MXBAR
TEMFS(1; = TEMPS(I) - KXBAR
1F ¢ CMFLAG .EQ. % )} KRETURN
O 34500 I = 3. NRAYSD

AX = AX o XCURL(J) # XCURL(D)
BX = BX ¢ XCURL{J) ¢ TEMFS(J)
CX = CX ¢ TEMFS(H & TEMFS(J)
AY = AY ¢ YCURL(J) & YCURL(J)
BY = BY ¢ YCURL(J) & TEMFS(Je200)

©9/20/¢8

SMIG5305
SM1G5400
SMIGELNG
SM106200
SM166300
SMIGE5N0
SMLGETLS
SM1GT000
SMinT200

SM1GBOOD
SM108200
$H1684G0
SM168600
SM1G8en0
SM10S000
SM2031000
SM201200
SM201400
$M201800
SM202600

SM2G2260
SM202400
SM202600
SM263000
SM2G3200

SM203500
SM203a00
SM2G4 000
SMznez2a0
SM20AS00
SM204600
SM204a700
SM205600
SMz0%2005
SM2055G0
SM205600
SM205700
EM206000
$M206500
SM206600
SM206700
SM267000
SMaa7200
$M2a7500
SM207600
SM207760
SM2n7800
SM208000
SM2n8100
SM20i8200
SM208300
$M258509
SMz2nasGon
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SUBROUTINE 1D COMFUTE SFOT SI2E INFORMATION ©9/26768 £ acH
SHFOF 2 - EFN SOURCE STATEMENT = 1FN(S) -
12000 €Y = €Y o TEMES(Je200) & TEMFS(Je200) SM208700
AX = AX 7/ XKK M2 69050
eX = BX 7/ XMHR . SM209160
€X = £X / XHR SM2092G0
AY = AY /7 XNK SM209300
BY = BY / XNk SM26940%
€Y = €Y /7 XKR SM209560
ACaF = AX ¢ AY SM2r0600
BCAF = BX ¢ BY SM209700
CCAF = CX ¢ CY SM26980n
¢O 10 320060 ) $M20590,G
(4
15000 CO 15500 K = 3, NRAYSH SM361500
15560 YEAR = YEAR ¢ YCURL(K) SM361260
YBAR = YBAR /7 XKR SM3G32G0
8O 16000 L = 3, NRAYSB SM36200)
16000 YCURLI(L) = YCURLILY - YBAR $M302260
IF ( LMOCE .EQ, 1) GO TO 3anun SM3624045
O 16500 1 = 1, NRAYSH SM3GIGOG
16500 XBAR = XCAR < Xcu: L (Y1) SMSGBZQG
XBAR = XBAR /7 YNR SM303400
170600 XCURL(J) = XCUr () - XBaR SM30a200
18600 IFC CMFLAG LT, 4 ) €O TO 32000 SMy04500
O 19000 K = 3, NRAYSB SMIGSOn0
ASTAR = XSTAR ¢ XCURL(K) # XCURL(K) SM305200
1000 YSTAR = YSTAR ¢ YCURL(K) # YCURL(K) _ SM3n5460
XSTARK = SORT( XSTAR 7/ XNR ) SM3ngnoa 203
YSTAR = SORT( YSTAR 7 XNR ) 843r6200 204
KRSTAR = SORT( XSTAR % XSTAR 4 YSTAR % YSTAR ) ' SM3c 400
C
< ENC OF SMFOF SUBROUTINE : SMon1nnG 205
32050 RETURNM SMon2000

Ene SM9G3GOG
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SUSROUTINE 10 COMFUTI SFOT S12E INFORMATION 09/25/68 FACE 8
SMFOF 2 STORAGE MAF

SUBROUTINE  SMFOF
COMMON VARIABLE S

COMMON BLOCK CATA OR1G IN Cunny LENGTH 06671
gYMDOL LOCATION 1YFE SYMEOL LOCATION TYFE SYMDOL LOCATION TYFE
WENTRL [ aYe1e) 1 CONTRL OOo01 1 TILE 60013 L
tATE onne? 1 FUNCID 00632 R CATA. GLO3Y K
WOCE Le[s1s}-3.) 1 NEAYS 6O03e 1 NSLCS C003ds 1
NCLRS 00036 1 NJALIL 00037 1 NSUERT GO040 1
NSUEF 0nG4 s 1 NIFLN onnee 1 IMUCE Oncey 1
1SFLN Oo0Ae 1 NOD JH 00045 1 NSURF O0G46 1
FLAG On04Y 1 BELY OoO5G R FNUME ooas 1 K
FLNGH 00052 R WFLGH Oon5y R 20IA onnse R
YEXFF onnss R CEXFF o056 R WEXFF onns? R
CLFLN 00060 R OMG A2 GO06 1 K OMG ALY 0nn62 R
tELE oored R EFRAD G006 R FSCAL GO06S R
CHMG AF oon66 R SFFEA auns? R CUMIN GOorTo K
ac1s? 06571 R H onnre R CELM GooTy K
&Y SMX o0oT4 R WXB 1R onn?s R WYC IR 0nn76 R
OT AN ono7? R NCSGN 00100 1 NDSGV 00104 1
("SR H o017 R WCLRH 0n126 R WIMHT G135 R
EIMHTY 00144 R CIMFL 00153 R WCLRS 60162 R
LATTC 60170 R ILATYC 00179 1 SURF C on32o K
ISURF C 0320 1 DESGN 04240 ] IDESGN 04240 1
WwesT 05224 R 1SUBST 05224 1 BOUNCS 06219 K
1BNCS 66210 1 NCOND 06665 1 ATRGOR 66666 1
CAUSS 06667 R
. COMMON BLOCK AZOBJ OR1GIN 6672 LENGTH onnn3
IR BnGO0 R SNTHIR Oooo4 R CSTHIR shalatd R

COMMON BLOCK TMEATT ORIGIN 66675 LENGTH 0565y
N41SS on6nn 1 NRFLCT GoOn01 1 NVIGN oon0n2 1
NRAYSH [eTalale} 1 XBAR oOnn4 R YS AR | (Jalele} R
XSTAR [dalalel K YSTAR (dalelars R RSTAR 00n10 R
s$Js° K onG1e 3 XCURL onGi2 R YCURL 06323 R
¥XC AR on634 R KXB AR GC635 R MYBAR GO636 R
KYBAK 00637 R AX 00640 R BX 0064 R
(<3 ©n642 R AY 00643 K BY (LYY R
cY 05645 R ACAF 60646 R BCAP 60647 3
CC AP 00650 R MXCURL 60612 3 MYCURL GG323 3
T IHK [ Telalela} R

CIMENSIONED FROGR AM VARTABLES

SYMEOL LOCATION TYFE SYMBOL LOCATION TYFE SYMEOL LOCATION TYFE
xvey 07546 : R avet 07581 R

UNCIMENSIONED FROGR AM VARIABLES

SYMEOL LOCATION TYFE . SYMEOL LOCATION TYFE SYMBOL LOCATION TYFE
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pResve

3

he

-

[X4h
MIAYSY
YOMAY
IR

(28}

1500
[ aldid]
palels}
000
¢ 090
10000
12000
160 0
17000

SURROUTINE
SMFOF 2

07554
071557
orsce
01565

SMFOF

LAYY
€.
€.4
€C.}

IFN

SA

86 A
40A
63A
206A
106A
1294
167A
1685A

1O COMPUTL SFOT SI2C INFORMATION

STIORAGE MaAF

1 SM18S 0r5%% 1
| R 01560 |
L DUMNMY 07563 K
R
ENTRY FOINTS
SECTION ]
SUBFOUTINSS CALLED
SECTION 10 RAYTR SECTION 11
SCCTION 13 €£.2 SECTION 14
SECTION 16 ({1 SECTION 17
SCCTION 19 €C.¢ SECTION 20
EFN IFN  CORRE SFONDENCE
LOCATION €FN 1FN LOCATION
07604 1360 28A . Gr644
10078 14090 35A 07663
07724 4000 LYY 017¢G
07763 7000 78A 16057
10457 15000 $56A 10322
1015% 13000 134A 10224
16217 14000 150A 16260
10342 1RONO0 | 190A 16400
10373 19000 198A 104145

THE FIRST LOCATION NOT USEC BY THIS FROGRAM 1S 10551,

TR-67-700-10-2
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RYCNKY
XOHAT
$L

EFN

1200
2000
1500
6u00
- 1els]M
11600
15900
16500

SQRY
£
cc.2
$YSLOC

Gr5ke
075614
07564

IFN
R4A
42A
3aA
754
99A
120A
160A
178A

Fa

SECTION
SECTION
SECTION
SECTION

[ S

I oo

A s Ak e

LOCATIC

076414
071710
01703
16039
10133
10175
10326
16357
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309 INF ,ND100D1,44800-0,77307,AM 1C1,0,4000 WILSON - INFORMAYICS A 17°28°°99°"° 02/10/¢0 09838 JOMK I¢
2118 208 NOGO
»
STITLE SUSROUTINE TO CHECK FOR BOUNDARY VIOLATIONS DURING DESIGN
SIBFTC BNOCHZ M9g XRY LINK § (BNOCHK) 9001000



g,

1080440000

ANNNANDNDANDNNDANANDNN

TR-67-700-10-2
Page 1II-5-3
Program Listing

Link 5
SUDNOUTINE TO CHECK FOR BOUNDARY VIOLATIONS DURING O”SI6N 02/16/80 PacE 1
aNDCHZ - EFN  SOUARCE STATEMENT - [FN(C.
SUBROUTINE BNOCHK( @, IFLAG ) 8001500
tae INPUTS ¢ee 8C001600
IPLAG FLAG TO SUPRESS PRINTOUT WHEN SET NON-ZERO. ncoose v
BOUNDS MATRIN CONTAINING BOUNOARY INFORMATION. (DATA COMMON) BC003820
258 QUTPUTS eee 8C001630
. ALTERNATE RETURN USED IF A BOUNDARY VIOLATION OCCURS. B8C001640
s DESCRIPTION s8¢ 8C0016%0

BNDCHK IS USED TO CHECK THE IMPROVED LENS SYSTEM FOR BOUNDARY BC001660
VIOLATIONS USING THE PARAMETERS (N THE CURRENT DESIGN VARIABLE.BCOOD1870

TESTS ARE MADE ON THE MATRIX, BOUNDS, IF NCOND .GT. O AND B8C0O016 80
OTHER PARAMETERS., THE ALTERNATE RETURN IS TAKEN [F A VIOLATIONBCOO01890

18 DETECTED. 8¢001700
COMMON 7 DATA 7 NCNTRL, CONTRL (3N, TITLE(12) ., DATE(3) ., PUNCID, 01001000
1 DATA(340Y) oT001100
DIMENSION WOBJN(?), WCLRH(?) ., WIMHT(?), EIMHT(?), CIMPLI(?), D T1202000
1 WCLRS(Q) ., NOSGN(g), NDSGVI(1g), LATTC(3,28), BOUNDS(S,100), DT002£00
2 SURFC(20,100), DESGN(10,50), SUBST(S0D) ., ILATTC(3,2¢). DTO022U0
S ISURFC(20.100), IDESGN(10,50), ISUBST(S00), IBNDS(3,100) DTOD2300
EQUIVALENCE (DATA(1), LMODE ), ¢ DATA(2), NRAYS ), ( DATA(Y), DT103000
1 NSLCS ), ( DATA(4), NCLRS ). ( DATA(S), NJAIL ). ( DATA(S) ., DT103100
2 NSUBT ), ( DATA(?), NSUBP ), ( DATA(D), NIPLN ), ( DATA(9), uT101200
3 IMODE ), ( DATA(10), NSPLN ), ( DATA(15), NOBJH ). ( DATA(12), 0T101300
¢ NSUNF ), ( DATA(13), AFLAG ), ( DATA(14), DELY ), ( DATA(1%), DT101400
S FNUMB ), ( DATA(18), FLNGM ), ( DATA(1?), WFLGHM ), ( DATA(L®) ., 0T101%00
¢ ZETA ). ( DATA(19), MEXPP ), ( DATA(20). DEXPP ). ( DATA(21), DT1016800
? WEXPP ), ( DATA(22), NLPLN ), ( DATA(23), OMGAZ ), ( DATA(24), DT101700
8 OMGAL ), ( DATA(28), DELD )., ( DATA(28), EPRAD ), ( DATA(2?), DT3101800
9 PSCAL ), ( DATA(28), OMGAF ). “ DATA(29), SPFEA ), ( DATA(3ID), DT101900
A DUMIN ), ( DATA(31), ODIST ). ( DATA(32):, HO ). ( DATA(33), 0T102000
B DELH )., ( DATA(34), SYSMX ., ( DATA(35), WXDIR ). ( DATA(3®), DT102100
C WYDIR ), ( DATA(3I?), ROTAN ), ( DATA(38), NOSGNI(1) ). ( DATA(42).DT102200
D NDSGV(1) ), ( DATA(S3), WOBJM(1) ), (DATA(E0) ., WCLRH(3) )., 0T102300
E ( DATA(GY) . WIMMT(1) ), (DATA(?4)., EIMNT(1) ). ( DATA(S81), DT 102400
F CIMPL(S) ). ( DATA(S8) , WCLRS(S) ). DT 102500
G ( DATA(94)y LATTC(3,1), JLATTC(1.3) ). ( DATA(182), SURFC(1.1), OT302600
H ISURTCI8.1) ), ( DATA(2182), DESGN(1,1), IDESGN(1.1) ), 0T 1027900
1 ( DATA(2¢82), 3UBSTI(3), 1I8UBST(1) ), ( DATA(3182), BOUNDS(1.,1), DT102800
J IBNDS(1,9) ), ( DATA(3483) . NCOND ) DT 102900
INTEGER CONTRL., AFLAG, DATE 0Y201000
REAL LATTC DT202000
COMMON/PRNT/L INE . PAGE PTOD2500
INTEGER PAGE »TD0O2700
COMMON/AZOB J/THTR,SNTHTR, CSTHTR AZ004 000

COMMON / TMDESN 7/ PERIOD, PCOUNT, NOFFND., JAIL(10.10)., SENTN(10).L7D01000
1 DIMVCT, CORD(S), SIZE., DETRM, EOLNG, ESLNG. IMPRV. VCT3TR(8000). L7002000
& VINDX(11) Lro02100

REAL IuPRY L? 003000

INTEGER PERIOD, PCOUNT, SENTN, DIMVCT, CORD. VINDX L? 004000
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SUJBADUTING T CHICK FOR BOUNDARY VIOLATIONS ODURING CESICN 02/16/68
LR L1414 - EFN SOURCTE STATEMENT - [IFNI(S) -
4
CQUIVALENCE ( NVARX, VCTSTRI(GONO)), ( JI, VCTISTRI(see® ). ( NJ, VCOCOO2200
1TSTR(S998)) . ( NJA, VCTSTR(S9O?)) ., ( KMA, VCTSTR(S9e8)), ( U, VCTSNCOOR400
2TR(899%)), ( AL, VCTSTR(S3994)). ( RLA, VCTSIR(S993)). ( UMIN, VCTSBCO02¢00
3TR(89923), ( UMAX, VCTSTR(S9e1)), ( ICOLOR(1), VCTSTR(3983)) . ( QMBCO02800
4IN. VCTSTRIS984)) . ( QMAX, VCTSTR(3983)) . ( INTX., VCTSTR(S982))., 8C003000
s ( DOIST()), VCTSTR(SEO0)S., ( ALENG, VCTSTR(S9g1)), ( XMTRX (1,1). BCO03200
GVCTSTR(SYOM ), ( QUTRX(1.1), VCTSTR(S4OCM ), ( YOMAT(3), VCTSTR(S398CN03400
76)) . ( MTAB(1). VCTSTR(3392)}, ( SMIS8S, VCTSTR(S391)), ( XVCT{(1)., BCOO3800
AVCTSTR(5388)) . ( QVCT(1), VCTSTIR(S3IA83)), ( TAU, VCTSTRIS384)) . 8C003 800
9 ( NUPB:R, VCTSTR(S383)), ( KIND, VCTSTR(5302)) 8C004 000
4
INTEGER SMISS, RL, RtLA 8¢ 003000
DIMENSION [JCOLOR(@G), DDIST(100), XMTRX(3,100)., QMTRX(3,100). 8C008000
1 YOMAT(4), HTAD(4), XVCT(3), QVCT(Y) 8COO8 200
<
4 START OF BNOCHK SUBROUTINE 8¢ 101000
c
100 IF( NCOND .EQ. O0) GO TO 3000 BC 101200
NVARX =z NDSGV(1) BC105400
0O 3000 ! = g, NVARX BCi103600
JI = NDSGY(Ieyg) 8C101800
NJ = IDESGN(1.J4]) 8C 102000
NJA = JABS(ND BC102200
DO 3000 M = 1. NJA B8C 102400
KMA = JADS( TDESGNI(N+3,JD) ) BC102¢ 00
U 2 DATA(KMA) Bc102800
00 2300 L = g, MCONO BC103000
RL = JBNDS( 3,L ) 9C103200
RLA = JABS(RL) DC103400
UMIN 3 DOUNDS( 2,L ) 8C103600
UMAX = BOUNDS( 3.L ) 8c103800
IF C R LY., D) €O TO 1000 BC 1043000
I ( KMA NE. RL ) GO TO 23500 BC104200
IF ( NJ ,LT. O) GO TO 800 B8C 104400
IF ( UMIN .LE. U .AND. U .LE., UMAX ) GO TO 3000 BC104600
O TO 3s00 B8C104 800
800 IF ( UMIN .LE. (1.7 U) .AND. (t1.7 V) .LE. UMAX ) GO TO 3000 B8C105000
GO TO 3500 8c105200
c
1000 IF ( KMA .LT. R'.A .OR. KMA .GT. (RLA ¢ NC-1 ) ) GO TO 2500 8C1N8 000
CALL CORDER ( NCLRS, DATA(RLA):» ICOLOR ) 8C108200 45
DO 1500 J = 1. NCLR> BC108400
IF ( CORD(J) .NE. ICOLOR(J) ) GO TO 3500 B8C 1086 00
1300 CONTINVE BC1US 800
OMIN = DATA(RLA) BC107000
GMAX = GMIN BC107200
IF ( NCLRS .E@. 1 ) GO TO geno 8ci0v400
DO 2000 J4 = 2., NCLRS 8c107e 00
JNDX z RLA ¢ J - BC107 000
GNIN < AMINS( GMIN, DATA(JINDX) ) AC.08900
2000 GMAX = AMAXS( QMAX, DATA(JINOX) ) 8c108200
2200 IF( GMIN .LT. UNIN ) 6O TO 3500 8C108400
IF( QMAX .GT. UMAX ) GO TO 3300 8C108800
¢O TO 3000 a7 108800
23500 CONTINUE 32109000

Pacet
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SUBROUTINE TO CHECK FOR DOUNDARY VIOLATIONS DURING DEBICN

BNOCMHT - EFN SOUKRCE STATEMENT - [IFN(S) -

3000 CONTINUE

¢Oo 10 3000
(4
[ BOUNDARY CONDITION HAS BEEN VIOLATED
3500 IF ¢ IFLAG .NE. D) GO TO 4000

CALL DPRRNT

WRITE ( &, 32010 ) JI. M, U

32010 FORMAT( tHO, 9X, ISHOESIGN VARIABLE. I3, 3OH PARAMETER., 12,

IOLATED A BOUNDARY CONDITION (, E14.7: 1M} )
LINE a2 LINE ¢ 2
(4
4000 CALL PRNSUS( 34000 )
RETURN 1
sON0C IF( 3YSMX .EQ. 0. ) GO TO €000
DOIST(g) 3 SURFC(4. 1)
GMIN = DDISTI(])
AMAX = QMIN
IF ( NSURF .EQ, 1) GO TO €000
DO 83500 I 3 2, NSUW
0ODIST(Y) = DOIST(I~-1) ¢ SURFCls. 1)
QMIN 3 AMINS( GMIN, DOIST(D) )
SSO0 QMAX 1 AMAX 1 ( QGMAX, DDIST(I) )
ALENG = ABS( GMAX - QMIN )
IF( ALENG .LE. SYSMX ) GO TO €000

[4

Cc MAX IMUM LENGTH EXCEEDED
IF( IFLAG .NE. O ) GO TO 4000
CALL DPARNT

WRITE ( 8, 32020 ) ALENG

TR-67-700-10-¢
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02716768

8c109200
8C108400

8¢201000
8C201200
8c201300
8C201400
321 VIBC201000
8C201000
8c202000

8C202200 se
B8C202400
B8C202¢ 00
8C202800
8C203000
B8c203200
B8C203400
8c2038 U0
BC203800
BC204070
BC204.!1:G
8ca2a3000
BC20s5200

BC203400
BCc2056 00
BCc20s57 U0 114
a8cz2ose800 113

32020 FORMAT( 1HO, 9X, 18MTOTAL LENS LENGTH=, E14.7, 29H VIOLATES BOUNDBC208000

1ARY CONDITION )
LINE =z LINE ¢+ 2
20 TO 4000

8000 THTR = O.
SNTHTR = O.
CSTHTR =z 2,
YOHAT(1) =z - OMGAF

YOHAT(2) = OMGAF
YONHAT(3) =z OMGAR
YOHAT(4) = OMGAF

HTAZ11) 2 MO ¢ FLOAT( NOBJH-3 ) & DELH
HTAB(2) = MTAB(Y))
HTAB(S) = O.
NTAB(4) = O.
NUPPER = NSURF - §
IF( NSURF .LE., 8§ ) GO TO 7300
coO roco I s 8, 4
CALL RAYTR( 0., YONAT(I), HTAB(]), 8, XVCT, QVCT, SM1SS,
1 58500, $8300, 1., XMTRX, QWuTRX )
6500 0O 7000 J = 1., NUPPER
TAU =z XMTRX (3, Je2) - XNTRX(3,J¢3) ¢ SURFCle.,d+1)
IF( SURFC(S,J¢1) .LT. D. ) TAU = - TAU
IF( TAVU 6T, SPFEA ) GO TO 7000
KIND = 3
¢O TO 9000
7000 CONTINUE

8c2o0s200
BC2084 00
Bc2os6 00
BC208 800
8C207 000
Bczor200
8c207400
8ca2or6 00
BC207r 800
8c208000
8C208200
B8C208400
8C2088 00
8c200000
8C209000
8c209200
8C301000

38000, BC301200

8C301400 12y
8C301690
BC301800
8¢302000
B8c302200
8c3024C0
BC302¢ 00
8c302800

Pact
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SUIADUTINE TO CHECK [OR DOUND .Y VIOLATIONS DURING DCSICH 02716780
BNDCHZ - CrN SOURCE STATEMENT - IPN(B) -
SN0 CALL PRMEUB( 3100 ) 8C303000 147
RE TUARN 8¢303200
8000 KIND » § 8C30%400
¢O TO 9000 8¢303800
8300 KIND = @ 8C¢303000
YOOU IF( IFLAG .NE. O) GO TO 4000 8C303000
CALL OPANT 8cy0ns i00 19¢
¢O YO ( 9200. 9400, 900 ). KRIND 8C308200

9200 WRITE ( @, 320330 ) 1. SM188
32030 FORMAT( 140, 9N, 1PMFEATHIR CHECK RAY.,
LINE 3 LINE ¢ 2
O YO ¢000
9400 WRITE ( ¢, 32040 ) 1. SMIBS
32040 FORMAT( 1HO, 9%, SIPHFEATHER CHECK RAY,
1€, 13 )
LINE = LINE o 2
O TO 4000
o800 K = J ¢ ¢
WRITE ¢ @&, 320%0) Joe Ko TAV,
320180 FORMAT( tHO, 9X. I3MLENS SURF ACES, 13,
{THICKNESS2, E14.7:, OM) RAY, 12)
LINE =2 LINE ¢+ 2
9 TO 4000
END

8C30%40C 190
12, 13H MIS3ED SUNFACE, 1))BC3I036N0

8C305800

8C308000

8C3IMS 200 160
12, 214 REFLECTED AT SUNFACBC308400

B8C3086 00

8C308 000

8C307000

B8C307200

8C307400 163

SH AND, 13, 224 FEATHERED (BC3IO7600

8C307 800
8C308000
8c308200
8C309000
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SUBROUTINE TO CHECK FOR BOUNDAARY VIOLATIONS DURIW. OCZ8IeN 0g/50/08 PAGL
oNOCHE STLRACE WN
SUSROUTINE GNOCHK
COMMON  VARTANES
COMMON BLOCK DATA ORIGIN 00003 LEG T 08668
SYMBOL LOCATYION TYRE S YMBOL LOCATION 14, ] 4 SYMBOL LOCATION ryeg
HENTRL 00900 ! CONTRL 00001 ] TITLE 000193 L
DATE onogy 1 PUNCID 00032 [ ] DATA 00033 L]
LNOOK 00nsy 1 NRAYS 000%¢  § NSLCS 00933 !
NCLRS onose 1 NJAIL 6oo3? ! NSUBT 00040 !
NsuUsP 00041 1 MIPLN 00nes ! 1400 0n0e 3 !
NSPLN 00044 ! NOB® JH 000ss 1 NSUN 0004e H
&L AS 000¢7  { OELY 00080 [ ] FNUMB 0005 ¢ L]
FLNGH onos2 n WFPLCH 00083 [ ] ZXTA 000S4 R
exep 00033 (] oExeP 00036 [ ] WEX®P npos? R
oLr: N 00080 [ ] OMG A2 0ooe ¢ (] OMGAS onos2 L
[ %] o008 s [ ] EPRAD onmue [ ] PSCAL onms L]
MG AP ooose [ ] SPre. sTels 34 R DUMIN oouro R
corsT 0007 1 ] 1] ooore [ ] PELNM 00073 L
Y 8MX ooore L] WXD IR ooors L] WYDIR oaore L
OTAN noory n NDSGN 00109 1 NOSGV 00104 H
OB JH 0031y n WCLRH o012 [} W IMNT 00133 L]
CIMNMT ontes R cIeL 00153 R WCLRS ovie2 R
LATTC 0os7 O [ ] ILATTC 00170 H SURFC 00320 L]
ISURF C 00320 H DESGN 04240 L] IDESGN 0e240 4
aussT 03224 L] 18UBST 03224 1 BOUND $ us210 R
aND s 08210 1 NCOND 3683 !
COMMON RLACK PRNT ORIGIN [« TT 14 LENG M gooue
LING 00000 ! PAGE 0onog 1
COMMON  BLOCK AZOBS ORIGIN osers LENGTH 00003
™TR 00000 [} SNTHTR 00001 n CSTHTR nonc2 L]
COMMON BLOCK TMDE SN ORIGIN Lo P& LENGTH 13770
PER 10D 00000 ! FCOUNT 0ouos { MOFF ND cooo2 !
JATL ooo003 ! SENTN 00147 4 oIMveT 00161 !
o) ooteg ! s$1Ze 00170 [ ] DETRM nui? n
ELNG oosre | ESLNG 00173 [ ] IMPRY 00174 L
VCTSTR 00178 n V INDX 13759 4 NVARX 13754 14
i 13753 1 NJ 13752 f NJA 13751 H
KNA 13780 1 v 13747 ] n 137468 !
A 13748 1 werN 13744 [ ] UMAX 13743 L]
fcoLonr 13738 1 N 13734 [ ] aMAX 13733 R
mox 13732  § oDISY 13444 R ALENG 13731 ]
X4 TRX 13300 [ ] aMTRY 12624 L] YOMAT 12620 ]
MTAD 12614 [ ] sMIsS 12613 ! xver 12610 R
744 12603 [ ] TAV 12604 R NUPPER 120 03 !
KIND 126 02 !

UND IMENS IONED PROGR AN VARIABLES

SYNPOL LOCATION yree SYNSOL LOCATION TYRE SYMBOL LOCATION rreg



ey,
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EFN
100
2500
3300
2000
6000
7500
800
K00

32030

SURBROUTINE TO CHEZC "R MOUNDARY VIOLATIONS DURING DESICN
STORAGE NAP

ANDCHZ
228604
22¢87
22672

AND C HK
CORDER
PRMSUB
.UNDS .
€.
E.e
Cii.3
JFRET,
IFN
1A
75A
82A
8SA
117A
146 A
152A
138A
FORMAT

SECTION

SCCTION
SECTION
SECTION
SECTION
SECTION
SECTION
SECTION

12
18
18
21
24

LOCATION

23017
23311
23321
2r282
23464
23823
23633
23654
22781

EFN
3000
1000
1500
4000
$500
7000
6500
S400
32040

DPRNT
RAYTR
FFIL.
E.2
CcC. 1
CC.4

EFN

THE FIRST LOCATION NOT USED BY THIS PROGRAN I3 24008.

22070 !

ENTRY

POINTS

SUBROUTINES CALLED

IFN

IFN
914
42A
L1 7))
14 )
1044
142A
1294
180A

FORMAT

SECTION
SECTION
SECTION
SECTJON
SECTION
SECTJION

13
16
19
22
23
28

CORRE SPONDENCE

LOCATION

2335¢
23182
23220
23347
23414
23618
23383
23872
22763

TR-67-700-10-2
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02716 %0

L 2re68
JNOX 22871

FWRD.

FXEM.

.FCNV,

E.3

cc.2

3YSLOC
EFN IFN
3000 74
300 38A
2200 88A
32010 FORMAT
32020 FORMAT
8000 180A
9000 1534
9600 1624
32050 FORMAT

PACE o

SECTION
SECTION
SECTION
SECTION
SECTION
SECTION

14
17
20
23

29

LOCAT ION

23314
2314¢
2327¢
22712
227134
23630
23633
25710
22rrr



TR-67-700-10-2

Page III-5-9
Program Listing
Link 5
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sTrTLE SUBROUTINE TO ORDER A SET UF INDICES OF REF RACTION
SIBF TC CORDEZ M4 XMV LINK 3 (CORDER) €0001000



|

A
#

ANnAANANRNANNANNNANNADN

nnN

[

SUDROUTINE TO ORDER A SET OF INDICES OF REFRACTION

coroe 2

EFN SOURCE STATEM. AT -~ IFN(®)

SUBROUTINE CORDER( N, DVCTY, OVCT )

ees INPUTS oo
N NUMBER OF COLORS (INDICES OF REFRACTION) .
over VECTOR CONTAINING W INDICES OF REFRACYION,

ses OUTPUTS seose

overY VECTOR CONTAINING RELATIVE POSITIONS OF INDICES IN DVCT,

*s¢ DESCRIPTION ¢ss

CORDER [S USED TO DETERMINE THE RELATIVE ASCENDING OKDER OF
THE SET OF N INDICES OF REFRACTION CONTAINED IN DVCT.

THE RELATIVE ORDER I3 STORED IN OV(CT,

DIMENSION DVCT(1)., OVCT(g)

INTEGER OVCT

START OF CORDER SUBROUTINE

DO $ooo0 I = 1,

ovrr(l = 0

0O 000 J = 8,

1000 IFC OVCT(D)

RE TURN
END

.GE.

N
pverTed )

oveT(in

= OVCTI(]) +

TR-67-700-10-2
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02716780

€0001200

€O001300
CO001310
0001320

€0001330
0001340

COo0L.3%0
00001360
00001370
0001380

00001400
€Oo002000

€OoNO3000

€0003200
coon34 00
€O0038 00
CO004 GO0

Q0004200
CO00044 00

Pact
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3

SUBROUTIHE TO ORDER A LT OF INDICES OF REFRACTION 02716780
conpr? STORME wN

SUBROUTINE CORDER
UND INENS JONED PROGRAN VARIABLES

SYHRO LOCATION TYRE SYHBOL LOCATION TYPL S$YMPOL LOCAT ION

! 299001 !
ENTRY POINTS

CORDER SECTION 3
SUBROUT INES CALLED
3YSLOC SECTJON ]
EFN IFN CORRE SPONNENCE
N IFN LOCATION EFN IFN LOCATION EFN IFN
1000 A 00038 &

THE FIRST LOCATION NOT USED BY THIS PROGRAM 18 OO10R.

PACE 2

TYPE

LOCAT JON



&r

| 5

$18F TC CYCLEZ W94, XRY

INF L NOIGO01:44953-0,77387 AN 1C

LINK §

STITLE SUBROUTINE TO CALCULATE REVISED ERROR VECTOR

teveLe)

" TR-67-700-10-2
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CYG031650
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SUBROUTINE 10 CALCULATE REVISEC ERROR VECTOR
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09/28/68
eyeLe? - EFN SOURCE ST#TEMENT -  IFN(S) -

SUBKOUTINE CYCLE(®) CY551255
sa9 CUSCRIFTION £3% CY001460
CYCLE INCREMENTS THE DESIGN FARAMZTERS, CALCULATES THD WEIGHTEDCYSD1410
ERROR VECTOR, COMFUTES THE SOLUTION VECTOR, TESTS FOR EOUNSARY (Y501420
VIOLATIONS, AND BETEARMINES THL HEW ERFOR VECTOR, 1IN CASES CYGn1430
WHE'E A NEGATIVE IMFROVEMENT OCCURS THZ FARAMETERS ARE RESTT. (CY031440

FOR SUCCESSIVE FATLURES THE ALTERNATE RETURN 1S USEC, CYO014%0
COMMON /7 BAYA 7 HENTRL, CONTRL(31D), TITLE12) s DATE(Y) 4 FUNCID, eInGIGn0
1 CATA(3285) elan1100
DIMENSION WODJHIT) s WCLRHIT), WIMHT(7), EIMHT(T), CIMFLIT) 4 {2 alet-dulels)
4 WCLRS(6) + NCSGN(a) , NBSGV(11), LATTC(S.26), BOUNTS (3,100) cTonzion
2 SURFC20,1000, BESGN(1G,50) ) SUBST(5GG) . TLATTC(3,26), giase2no
3 ISURFC(20,160) , ICESGNC1,50), 1SUESTISO0), 1BNCS(3,100) CI602300
EQUIVALENCE (DATA(1), LMOCE ), ¢ DATA(2), NRAYS )}, ( BATAL(3:, CT101000
4 NSLCS ), C DATAC4), MCLRS ), ( CATA(5), NJAIL ), ( CATALG) 4 £T7101400
2 NSUBT 3, € CATA(T), NSUEF ), ( CATA(8), NIFLN ), ( TATA(D) tT101265
3 IMOCE ) € CATACIG) . NSFLN )y ( CATACI1) s NIBIH ), CATA(12) 07161360
4 NSURF )+ € CATAL13), AFLAG ): ( DATAC14), CELY )}, ( CATAULIS), BT1014G5
5 FNUMB ), ( CATAC16), FLNGH )y ( CATAL17) WFLGH ), CATALLI8), £T101500
& 2°TA ). ( CATAC19,, MEXFF ), ( CATAL26), CEXFF ), ( CATA(21), CT101600
7 WEXFF ), { DATA(22), CLFLN ), ( DATA(23), OMGAZ ), ( DATA(24), £T161700
8 OMGAS )» 1 CATA(25), CELC ), ( DATA(26), EFRAD ), DATA(27) £T104800
® FSCAL ), € CATAL28), OMGAF )y ( CATA(29) . SFFEA ), { CATA(ID) CT151960
A DUMIN ), ¢ BATA(33), OCIST ), ( DATA(32), WD Yy ¢ CATAC3IYY, cTic2600
B CELH ). ¢ CATA(34), SYSMX ), ( DATA(35), WXDIR %, ( CATA(36), £T162100
€ WYCIR ), ¢ CATA(37), ROTAH ), ( CATA(3g), NOSGNIL) ), ( CATA(22),0T1G2200
D NCSGV(1) ), ( CATA(S53), WOBJH(1) )y (DATAIEN) s WILRHIL) )y £T162300
E € DATA(E7) s WIMHTC(1) ), (DATA(74), EIMHTEL) )0 € DATALBD) CTin2400
F CIMELCY) )y € CATA(BR) ) WCLRS(1) ) pT1625090
6 ( CaTA(o4), LATTC(1,1), TLATTC(1,1) ) { DATAl182), SURFC(3,1)y CTin260D
W ISURFC(1,1) ) f DATAtZ382) s BESON(1,1), ICESGN(1,1) ) BT102700
1 € DATAC2682) s SUBST(1), 1SUSST(1) ), ( CATA(3182), BOUNDS(1,1), ©T1028G5
4 IBNDS(1,31) )y ( CATA(3283), NCOND ) DT102900
EQUIVALENCE € CATA(3ag4), ATRGGR ), { CATA(3485), GAUSS ) £T1030600
INTEGER CONTRL, AFLAG: CATE, ATRGGR DT201509
REAL LATTC BY202000
COMMON /T RNT /L INE \F AGE PY002500
INTEGER PAGE k052700

COMMON # TMCESN 7/ FERIOC, FCOUNT, NIFFND,
$126, CETRM,
2 VINOX (113, BIOLC(T)

REAL IMFRV
PERIDC, FCOUNT, SENTN, CIMVCT, CORD, VINDX

g$ CIMVCT,

INTEGER

CORC(6) s

EOLNG

ESULNG,

JAIL(1D,10)

CIMENSION BMATEX (15) s AMATRX (16,100 ,51(30) . S2010)

C INITIALIZE ,

$12€:0.

CETRM=0,
E3LNRG=D,
I{MFRV=0,

SENTN(1D) ,L7001000
IMFRV, VCTISTRUGEGLO) » LTOO2000

L7622100
L7053000
L7004600

CY0015665

CYOnL2000
€YOn2200
€YDN2400
CYSn2606
€Yon28n0

P AGE



SUBROUTING TO CALCULATE REVISED E£RAOR VECTOR
cYCLE2 - EFN SOURCE STATEMENT - IFN(S)

IMAX=HDSGH L)
TMAX=NDSOLV (1)
<
€ SEV CELYA VJiz MAXCABS(OELTA VJ) ,BUMIN)  Jz34020.0. 0 IMAY .,
CO 50 J=1, JHAX
'Y CESGHN(3, ) = AMAX I LABS(CESON (3, J)) ,CUMIN)
[ 4
OMFUTE IR Kz$,125...0 IMAX
¢ .
DO 170 1=1.1MAX
€ INCREMENT VARIABLE J1 ...
CALL INCRMINDSOGV(141),41.)
K24=VINDX(1e})
COMFUTE E(UGCELTA UY ...
CALL MEVCIR(VCTISTRINZY) ,8470,40,0AUSS)
CALL INCRMINDSGVI(Te4),-1,)
COMFUTE 1J=£J-EC ...
DO 150 R=3,DIMVCY
RIE=VINDX(§) ¢K-3
KZ1=KZ34K~-¢
150 VCTISTR(KZI)=VCTISTRIK2])-VCTISTRINZE)
370 CONTINUE
<
OMFUTE  E0.1J3 J=31:s20...01IMAX L.,
<
DO 230 =1, IMAX
KZ21=VINDCX(Te1)
CALL DOTE(VCTSTRIDIMVCT+4) {VCTSTRIKZY) \BMATRX (1))
230 BMATRX(1)=~-pMATRX (1)
(4

OMFUTE MATRIX 1 CIMAX,IMAX) WITH ELEMENTS 1J.1K  J,K=g,25...0 IMAX ..,

(4
DO 350 1=1, IMAX
CO 350 J=1,1IMAX
IFLILT. GO TO B10
RZE=VINDX(1+4)
KZI=VINCX(Je+g)
CALL COTFUVCTISTRIKZE) yVCTYSTRIKZT) y AMATRX (1, ))
1IF¢I.67.1160 TO 350
KZ3=NDSGVI(l+y)
CESGN(31n,K21) = AMATRX(1,1)
GO 10 3%0
36 AMATRX(1,J) =AMATRX(J4 1)
350 CONTINUE
(4 .
- € INVERY LINEAR SYSTEM ...,
(4
IF CIMAX . NE . 4160 TO 390
IF CAMATRX (1,1) ,EG.0.)060 TO 410
CETRMz AMATRX(1,1)
EMATRX (1) =BMATRX (1) /CETEM
¢O 10 8ng - S
395  CALL MATIAV (40, AMATRX , IMAX ,EMATRX 31 ,CETRM,54,52)
IF(CETARM,NE.D,)CO TO 800
<
CHATRIX 1S SINGULAR ..

TR-67-7060-10-2
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o
[ R
[C ARV ]
N O
[}
(=T

N~
< <
g
o

(5 I

AnANANAAAAN

L € €« X € < 4 <

L T g TN o T e T e T e O e DO e O ]
P e IR S G

OOV OOC

(al
-«

CYGO5 500
CYGo5260
€YO064 G0
CYDU6600
CYOO5800
€Yon7009
CYno7200
€Yon7490
CYGO76 00
€YGO7 800
€Yonsnno
€YGos200
LYON84 G0
CYan8eno
€Yn58850
CYGO90L00
CY161000
<Yi16a1209
CY301439
€Y101600
€Yin1800
€Y102000
<Y302260
CY162400
€Y162600
IY162800

CY{03000

€Y103200
€Y103400
CY153600
€Y103800
Y104 G060
€Y104209
CY104400
CY104600
CYine800
CY105005
€Y1u5200
€Y105400
CY165600
€Y105600
CY106560
€Y306200

16

20

25

44

€5

92

FACE
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SUCROUTINE 10 CALCULAYTE REVISES ERROR YECTOR 08724768
cveLe? - LFH SOURCE STATEMENY -~ -
< CYI064060
410 CALL CRERNY CY105600 1 1]
MRITE (6.4109) cYingens 99
€165 FORMAT(IGX2THSOLUTION MATRIX 18 SINGULAK) (4 FTAL I
436  LINE:zLINEey CYyor200
FCOUNT=F COUNT ey CYIn400
IF LFCOURT LY FERIOD)IGO YO 460 ¢€Y107600
WRITE (6,4101)FCOUNY <Yigrens 10%
4101 FORMAT(1aX16MHSESION ADANCONED13,20H SUCCESSIVE FALLURES) CY168900
RETURN 3 cYine2n0
460 CALL JURY CYI0L40h 107
RETURN CY108600
10 CALL THCRMINDSLV(leg) ,~1.) CY108800 1114
CALL DFRNT €Y109000 113
WRITE (6,4502)NDSGV LT €Y3109200 114
4102 FORMAT(IOYXTSHRAY FAILURE WHILE COMFUTING CERIVATIVE OF € WITH RESFCY103400
$ECTY 1O CESION VARIABLEDY) CY109500
60 10 430 €Y109R00
[ 4 €Y201600
€ SCALE THE SOLUTION YL(TOR .., CY2o01200
[ 4 €Y¥201400
800 SIZE-C¢ETA €Y20160G0
€O 540 1=y, IMAX €Y201800
840  SIZCz=AMAX1(S12E,ABS{BHATRX(1))) €Y202000
812€=(2,.52ETA) /512E
IFLAG = O
‘0O 8060 KCX<=3,10
$12€=512E72,
DO 590 1=1,IMAX
890 EBMATRX(1)=STZEABMATRX(Y)
0O 630 1=1,1IMAX
€30 CALL THCRMINTSGV(Te1) ,BMATRX(Y)Y) 140
gALL  BNDCHRL $7900, IFLAG ) LT 143
¢O 10 8002
7900 ©O 7902 I=1,IMAX
79G2 CALL INCRM(NDSGV(1+1),~EMATRX(])) 152
IFLAG = 3 ¢
0O 7904 1=, 1IMAX
7904 BMATRX (1) =EMATRX (1) /S12E
eo0n  CONYINUE
¢O YO ar0
mn2  CONYINUE
OMFUTE ESTAR=E(USTAR) ... €Y2ns200
< CY205400
KZ1=VINCX(2) . CY205600
CALL MEVCTIRIVCISTRINZY) 43780, ATROGR 6 AUSS) CY205800 169
CALL COTF(VCTISTRIK2Y) VCYSTRINZY) ,ESLNG) CY2G60G0 174
ESLNG:=SART (ESLNG) CY206200 176
IMF RVz (ENLNG ~ESLNG) ZEDLNG CY20640D :
1F LIMFRV.,LE 0,160 TO g10 CYzu56a0
CALL CFRNT CY206800 160
IF¢ AFLAG LKE, 0 ) CALL EFRNY €Y206800 - 183
EGLNG=ESLANG €Y2a75590
FCOUNY:n cYaa1290
CO 770 Kzi,CIMVCY -€Yanrenn
K2EzVINEY {g) e~y CY2nr605

Fact
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SUSROUTING 10 CALCULATE REVISEC EREDR VECTOR 09722708 FaGE
cvene? « CFN BOURCE STATEMENYT -  IFN(S)
PZLzVINCYL2) ex -y CY207890
"5 VCISTRIRZEYsVCTISTRINRZY) ’ CY258550
calL MODOL ’ CY260250 19%
KETURN CY2n8¢04
¢ €Y351509
¢ KAY FAILURE ., €Y351200
c CY361460
790  CALL OFRNY CY3IGI60D 198
WRITE (6,440 €Y3¥01800 199
41C3 FORMAY(IOXAOHRAY FAILURE WHILE COMPUTING IMFROVED ERROR VI TOR) €Y302660
¢O YO 830 CY362200
810  Catl CFRNY CY3¥nzang 252
MRITE (6,4104) €Y36260% 203
41684 FORMAT(10X20HNEGATIVE IHPROVEMENT) €Y362850
3G 0O 660 1=z1,1MAX €Y303600
o0  CALL INCRM(MDSGV(Te1),-BMATRX(1)) €Y363200 211

W CATRGOR.EQ,. D)GO TO e70
IF (NSUBT ,NE. VGO TO €610
0O 8600 Jz1.NODJIH

660 CIMFLLND =D IOLD LD

O 10 a10
16 CALL MEVCTRIVCISTRICIMVCT+1) 188626, ATRGOR G AUSS) 232
®0 CALL CETRED(EF 1) CY303400 238
CALL PRMIUB(Se70D) €Y303600 237
CALL MODOL C€Y363690 240
¢O 10 430 €Y304000
14 .
20 WRITE (6,8622) 242
622 FORMATUIGX  SOHUNEXPLATNABLE RAY FAILURE WHILE ATTEMPYING TO REGENT
ARATE €0) ‘ ‘
CALL GOOF : 243
RETURN 3§

END ' €Y355000



SULROUY INE 1O CALCULATE REVISEC ERROR VECTOR
cYCLE2 STORAGE MaF

SUBROUTINE  CYCLE
COMMON VARTABLES

COMMON BLOCK DATA 0~ 1¢ 1IN 60001
SYMDOL LOCATION YYFE SYMEOL LOCATION TYFE
MCHTRL 005G 1 CONTRL Donn1 1
BAlE 00627 1 FUNCID onG32 L3
LMOCE 00033 3 NRAYS 06534 1
NCLRS 606536 1 NIATL oood? 1
NSUGF 000621 1 NIFLN OOn42 1
NSFLN 00044 ] NOB JH 0004 1
KLAG D647 1 DELY on0%0 3
FLNGM onnse2 R WFLGH 00053 R
YEXFP 05055 L3 DEXFF 00056 3
CLFLN 00060 3 OMG A2 onG61 R
LELD onrsd R EFRAD [ Tale Y R
QMG AF 0006e R SFFEA 0a067? 3
o 1ST 00071 R W 06072 R
SYSMX 0onTe R WXD IR oo075 R
FOTAN oonT7? R NRSGN 001006 1
WOB I 00117 R WCLRH 00126 R
CIMHT 00144 R CIMREL 00153 K
LATTC 00170 R ILATTC 00170 1
1SURFC 0nn320 .1 CESSN 042490 13
west 05224 R 1svesT 05224 1
TBNDS 06210 1 NCOND 06665 1
CAUSS 06667 R

COMMON BLOCK FRNT ORIGIN weTe |
LINE 00000 1 FAGE 00001 1

COMMON BLOCK TMDE SN OR1GIN 06074
FERIOC 00059 1 FCOUNT ponoy 1
AL 00003 1 SENTN 00147 1
OKC 00162 1 S12E 65170 R
EOLNG ooiTe R ESLNG 00473 R
VCISIR 00175 R VINDX 13755 1

DIMENSIONED FROGR AM VARIABLES

LYMEOL LOCATION TYFE £ YMEOL LOCATION TYFE
DAATRYX 22673 R AMATRX 22705% R

S 23107 K

UND IMENSTONED FROGR AM VARIABLES

SYMDIL LOCATION TYFE SYMEOL LOCATION 1YFE

HaX 23121 1 IMAX 23122 1

I 23124 1 TRy 23125 1

K2E 23127 ’ K21 23139 1

KX 23132 1 EF 1 23133 3

TR-67-700-10-2
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09724768

LENGTH

$YMEOL
TITLE
DATA
NSLCS
NSUB Y
IMODE
NSURF
FNUMB
WETA
WEXFF
OMG A4
PSCAL
DUMIN
DELM
WYDIR
NDSGV
WIMHT
WCLRS
SURF ¢
1CESGN
BOUNCS
ATRGOR

LENoTﬂ

LENGTH
NOFFND
DIMVCY
BETRM
IMF RV
D JOLD

SYMEOL
1 3

$YMBOL
J

| 3
IFLAG

066713

LOCATION
00013
00533
0003%
00040
03043
00046
00051
00054
00057
00062
00055
00070
00073
00076
00104
00135
00162
06320
04240
65210
06666

it

137717
00002
00161
001714
003174
13770

LOCATION
23051

LOCATION
23123
23126
2313

Face
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N
80
150
310
| 1414)
450
840
€30
7902
790
2103
&0
[ ¥4e]

SUEROUTINE 1O CALCULATE REVISEDC ERRIR VECTIONR

cycLe?

CYCLE

THCRM

AT INY

JURY

CFRNTY

FRMSUD

FFEIL,

JFRET,
1IFN
TA
30A
TTA
117A
106A
1214
137A
1494
197A
FORMAY
208A
242A

SECTION

$ECTVION
$TCYION
SECTION
SECT1IC
LI A gl
SECTION
SECTION

10
13
16
19
22
25
28

LOCAT N

23261
23360
2353
2367%
23642
23703
23755
24001
24147
23211
24176
24262

EFN
170
230
390
4400
4101
8000
7900
T904
810
830
8610
8622

STORAGL MAF

ENTRY

FOINTS

SUBROUTINES CALLEL

MEVCTR
OF RNT
BHCCHK
¥oooL
COUF
JFCNV,
EFN 1IFN
1FN
5A
4T A
A
FORMAY
FORMAY
1624
146A
150A
201A
204A
230A
FORMAT

THE FIRST LOCATION NDT USED BY TH1IS FROGRAM 1S 24332,

SECTION
SECTION
sccrTIoN
SECTION
SECTION
SECTION

11
14
17
20
2)
26

CORRE SFONDE!LCE

LOCAYION

23374
23423
23564
23153
23161
24025
26009
24020
24161
24172
24233
23230

TR-67-700-10-2
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EFN
4790
350
410
430
4102
$90
8002
870
770
£104
6500

cO"P
FWRY,
$QRY
GEIRID
JUNGE,
$YSLOC

PN
109A
6TA
TA
100A

FORMAY
1314
166 A
234A
1904

FORMATY
2244

PACE ¢

STCYION
SECTION
$SECTION
SECTION
SECTION
sgcTion

1
1¢
1
2
L
[ 4]

LOCATION

23640
235414
23603
23614
172
23747
24G30
24246
24131
23223
24226
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»
e SUBROUTINE TO CALCULATE VECTOR INNZR PRODUCT

3IBFTC DOTPY Hoe. . XRY LINR § (DoTP) 00001040

Pact

14
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SUJROUTINE TO CALCULATE VECTOR INNER PRODUCY 02716780 PAGE 1
poTer2 - EFM  SOURCE “~TATEMENT =~ [IFN(8) -
SUBROUTINE DOTP( VCTE, VCTe, PROD ) 00001200
L4
/ ¢ 5% INPUTS see 00001600
C VCT1 FIRST VECTOR OF DIMENSION DIMVCT. DO001610
C VCT2  SECOND VECTOR OF DIMENSION DIMVCT, 00001820
C DIMVCT DIMENSION OF VECTORS DEF INING INNER PRODUCT. (DATA COMMON) DOOD1630
(< .
c ess OUTPUTS sos . DOD0t1640
C PROD RESULTANT [INNER PRODUCT OF VCTY AND VCTR, 20001630
<
C 2¢¢ DESCRIPTION sou s e lele T 4]
c DOTP CALCULATES THE INNER FRODUCT OF VECTORS VCT1 AND VCT2 DO00187 0
c AND STORES THZ RESULT IN PROD. DOo0016 8D
[ 4
COMMON 7 TMDESN 7/ PERIOD, PCOUNT., NOFFND, JAIL(10,10), SENTN(10),L7003000
1 DIMVCT, CORD(8). SIZE, DETRM. EDLNG. ESLNG, IMPRV, VCTSTR(6000). L?002000
2 VINDX(11) L7002100
REAL IMPRV L? 003000
INTEGER PERIOD. PCOUNT, SENTN, DIMVCT, CORD, VINDX L7004 000
C
DIMENSION VCT1(1), VCTe(g) DOD02000
[
¢ START OF SUBROUTINE DOTP DOOO3 000
[
PROO = O. po003200
5‘ DO 1000 I = g, DINVCY DO0O340C
: 1000 PROD = PROD + VCTI(]I) & VCT2(I1) DO00368 00
RE TURN DOOOM D00

' END DO004200




SUBROUTINE TO CALCULATE VECTOR INNER PRODUCT

oLTrF2
COMMON BLOCK
SYMBOL LOZATION TYRPE
PFERTIOD 00000 H
JATL 00003 1
©ORD ooie2 H
EOLNG o017 ]
VCTSTR no1rs L]
oore SECTION ]
8YSLOC SECTION []
N FN LOCATION
1000 SA 14002

STORAGE MNP

SUBROUTINE DOOTP
COMMON  VARIABLES

SYMPOL
PCOUNT
SENTN
SI1ZE
ESLNG
VINDY

EFN

ORIGIN 00001

LOCATION TYPE
00008
00147
0oi70
00173
13798
ENTRY POINTS

e X TP e =

SUBROUTINES CALLED

IFN  (ORRE SPONDENCE

IFN LOCATION

t1E FIRST LOCATION NOT USED BY THIS PROGRAM IS 14043.

TR-67-700-10-2
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02/716/88

LENGTH

SYMBOL
NOFF NO
DIMVCT
DETRM
IMPRY

13770

LOCATION
oooo2
ooset
00171
o7

IFN

PAGE 2

(814 4

BN~

LOCATJON
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INF .ND100D1.44800-0.77387.AM IC 18J080 LIOMKS Y094 4 02716768
)
STITLE SUBROUTINE TO PRINT OUT DESIGCN INFORMATION
JIBFTC DPRNTZ Meg.XR?Y LINK 8§ (DPRNT ,EPRNT) UP 001000

PacE
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SUBROUTINE TO PRINT OUT DESIGN INFORMATION 02716768
OPRNTZ - EFN SOURCE STATEMENT - IFN(8) -~
SUBROUTINE DPANY oPC01200
a5% DESCRIPTION ses 0P 001400

OPANT AND EPANT PRINT OUT VARIOUS PARAMETERS DURING THE DESIGN OPO0D1410
OPERATION. DPRNT PRINTS VALUES ASSOCIATED WITH DESIGN STATUS OPDD1420
AT EACH STEP., SPRNT BPRINTS THE PARANETER VALUES IN EACH STEP. OPO01430

COMMON 7 DATA 7 NCNTRL, CONTRL(10), TITLE(12). DATE(3), PUNCID, 0TO01000

1 DATA(3483) DTDO1100
DIMENSION WOBJH(?Y, WCLRH(?) ., WIMHT(?), EIMHT(?), CIMPLI(?), 0T002000
1 WCLRS(§). NDSGN{e) ., NDSGV(1g), LATTC(3,28), BOUNDS(3, 100) . 07002100
2 SURFC (20,1000, DESGN(10,50), SUBST(S00) ., ILATTC(3,26), . DT0D2200
S ISURFC(20.100), IDESGN(10.50), ISUBST(300). IBNDS(3,100) DT002300
EQUIVALENCE (DATA(1), LMODE ). { DATA(2), NRAYS ), ( DATA(Y), 0T101000
1 NSLCS ). ( DATA(4), NCLRS ). ( DATA(S), NJAIL ), ( DATA(S) ., DT101300
2 NSUBT ). ( DATA(?), NSUBP ), ( DATA(S), NIPLN ), ( DATA(9), 0T101200
S (MODE )., ( DATA(C10), NSPLN ). ( DATA(15), NOBJH ), ( DATA(12), DT101300
4 NSURF ), ( DATA(13), AFLAG )+ ( DATA(14), DELY ), ( DATA(1S5), DT101400
S FNUMB ). ¢ DATA(18), FLNGH ), ( DATA(I7) . WFLGH ), ( DATA(I® . DT101500
@ ZrTA ). 1 DATA(19), HEXPP ), ( DATA(20), DEXPP ), ( DATA(21), DT101600
? WEXP® ). ( DATA(22)., DLPLN ). ( DATA(23), OMGA2 ). ( DATA(24), DT101700
@ ONGAS ). ( DATA(23), DELD ). ( DATA(28), EPRAD ). ( DATA(27), DT1018G0
9 PSCAL V. ( DATA(28), OMGAF ), ( DATA(29), SPFEA ), ( DATA(3M , ©£T101900
A BUMIN ), ¢ DATA(S1), ODIST ), ( DATA(32), MO ), ( DATA(3Y), 0T 102000
B DELHM ). ¢ DATA(34), SYSMX ), ( DATA(38), WXDIR ). ( DATA(38), 0£T102100
C WYDIR ). ( DATA(3?), ROTAN ). ( DATA(38)., NOSGN(1) ), ( DATA(42).0T102200
D NDSGV(S) ), ( DATA(S3) . WOBJH(I) ). (DATA(6G) . WCLRH(1) ). DT102300
E ( DATA(B?)» WIMKT(L) ). (DATA(T4) ., EIMHT(1) ). ( DATA(S81). DT102400
F CIMPL(E) )¢ ¢ DATACAS) . WCLRS(S) ). DT102500
G ( DATA(S4), LATTC(1.8), ILATTC(1,1) ), ( DATA(182), SURFC(1.1), DT102600
H ISUPFC(1.1) ). ( DATA(2182), DESGN(1,1), IDESGN(1.1) ), DT102700
I ¢ DATA(2u82), SUBST(1)., ISUBST(1) )., ( DATA(3:82;, BOUNDS($,1), 0DT102800
J IBNDS(1,1) ), ( DATA(3483). NCOND ) DOT102900
INTEGER CONTRL, AFLAG, DATE GT201000
REAL LATTC DT202000
COMMON /PRNT /L INE ,P AGE PTO02500
INTEGER PAGE PT002700

COMMON / TMCESN 7/ PERIOD, PCCUNT, NOFFND., JAIL(1D.10), SENTN(10),L?001000
1 DIMVCT, CORD(S), SIZE, DETRM, EOLNG, ESLNG, IMPRV, VCTSTR(6000). L7002000

2 VINDX(39) L?7002300
REAL IMPRV L7003000
INTEGER PERIOD., PCOUNT, SENTN, DIMVCT, CORD., VINDX LY 004000
DIMENSION VLST(8), FMT(8), FHTT(E) DP 001500
DATA FMT(3) 7/6H(I86HOD/, FNT(2) /6HESIGN 7/, FMT(3) /6M/ARIAB/, DPOOCsS 00
1 FMT(4) 7/86HLE, /., FNT(Q) /6HEXOHP A/, FNT(T?) /GHRAMETE /7, OP 001700

2 FUT(8) /6HR,. 1))/ DPOO1800
DATA FNTY /7 2H1(, 2H2(, 2HS(, 2He (., EHS(, 2HB( / OP 001900

START OF DPRNT SUBROUTINE 0P 002000
tr¢ LINE .LE. S8 ) GO TO 1000 orOO2200

BEG IN NEVW PpcE 0P 003000

PACE



SUDROUTINE TO PRINT QUT DESIGCN INFORMA LV ION
OPRNTZ « EFN SOURCE STATEMENT -~ [JFN(S) -

CALL PRTCTL
WRITE ¢ @+ 32010 )

32010 FORMAT( §HO, 3X, 23IHDESIGN VARIABLE NUMBERS, @X. §12HINCR. F ACTOR,
1 3X., 11HOETERMINANT, SX, 1GHOLD LEMGTH, SX, JOHMNEW LENGTH, 4X.
2 11HIMPROVENMENT )
LINE = LINE + 2

1000 WRITE ( &, 32020 ) ¢ NCSGVID) . I = 2, 11 ). SIZE, DETRM, EOLNG,
1 ESLNG, IMPRY

32020 FORMAT( sH . 12, 913, 3€15.8 )
LINE z LINE ¢ 3
RETURN

ENTRY EPRNT
NVARX = NDSGVI(g)
IF . NVARX+2+LINE .LE. 56 ) GO TO 2600
C BEG IN NEW B AGE
CALL PRTCTL
WRITE( 6, 32010 )
LINE = LINE + 2
2000 LINE = LINE ¢ NVARX ¢ 2
NJMAX = O
DO 3000 ! = g, NVARX
JI = NDSGV(I+g)
NJMAX = MAXO( MJUMAX, TABS( IDESGN(1,.JI) ) )
3000 CONTINUE
FMT(3) = FMTT(NJMAX)
g WRITE ( ¢, FMT ) € 2, 1 = 1, NJMAX )
DO 3000 I = g, NVARX
JI = NDSGV(le+yg)
NJ = JABS( ICESGN(1,JI) )
NO 4000 J = 1, NJ
KDX = 1ABS( IDESGN(J+3,JI) )
4000 VLST()) = DATA(KDX)
WRITE ¢ 6, 32080 ) JI. € VLST(Y), J=3,NJ )
32080 FORMAT( 6X13,9X6E17.8 )
S000 CONTINVE

RETURN
END

TR-67-700-10-2
Page III-5-24
Program Listing

Link 5

02/16/8 0

OP 003200
0P OO3400
OF 0036 00
OP 003800
0P OOe 000
DP OGS 200
0P 003000
0POOS200
0P 003400
OrOOSS 00
SP 008000

DP 101000
DP 103200
OP 101400
OP 101600
CP 1016800
0P 102000
bP 102200
0P 102400
DR 1026 GO
DP 103000
OP 103200
DR 103409
CP 103800
DP 103700
OF 103800
OP 104200
DR 104400
OP 104600
DP 105000
DP 105200
DP 105400
0P 105600
DPF 106000
OF 108200

OP 1G9000
0P 109200

20
21

33

sS4

PAGE 2



sSYMBOL
MCNTRL
DATE
tODE
NCLRS
NSUBP
NSPLN
FLAG
FLNG M
EXep
DLPLN
DELD
OMG AF
18T
SYSmx
FOTAN
WOB JH
EIMHT
LATTC
ISURF ¢
ugsT
BNDS

LINE

PERIOD
JAIL
GORD
EOLNG
VCTSTR

SYMBOL
nsr

SYMpoL

42

SUBROUTINE TO PRINT OUT DESIGN INFORMATION

DPRANTZ

COMMON #(LOCK

LOCATION TYPE
00060
agozy
00033
00036¢
000e
00044
00047
coos2
0003S
00080
0ooss
aoose
oaor g
0oore
ooorr
00117
00144
00170
00320
os224
08210

DN BODDODAIDDDRDNR ™™g m~

COMMON BLOCK
[adslele]e] I

COMMON BLOCK

onoog {
00003 {
ooie2 1
00172 R
00178 R
LOCATION TYPE
22661 (]
LOCAT ION TYPE
22708 !
22710 1

TR-67-700-10-2

Page III-5-25

Program Listing

Link 5
02716788
STORAGE MNAP
SUBROUTINE DPRNT
COMMON  VARIABLES

DATA ORIGIN 00001 LENGTH
SYMBOL LOCATION TYPE SYMBOL
CONTRL 00001 ! TITLE
PUNCID oous2 R DATA
NRAYS 00034 1 NSLCS
NJAIL 00037 ! NSuBT
NIPLN ooos2 ! IMOOE
NOBJH DoO4s ! NSURF
DELY 00080 R FNUMB
WLGH 00083 R ZETA
oEXPP ooose R WEXPP
OMG A2 0008 1 R oMGA1
EPRAD o008 R PSCAL
SPFEA onos? R DUMIN
" oom2 R DELH
WXD IR ooors R WYDIR
NDSGN 00100 1 NDSGV
WCLRH ongze R WIMHT
cneL 00183 R WCLRS
ILATTC 00170 I SURFC
DESGN 04240 R IDESGN
1SUBST 05224 1 BOUNDS
NCOND 05665 I

PRNT ORIGIN 05667 LENGTH
PAGE 00001 1

TMDESN ORIGIN Ds671 LENGTH
PCOUNT ooo01 1 NOFFND
SENTN 00147 ! oIMVCT
SIzE oo170 R DETRM
SSLNG 00173 R IMPRV
VINDX 13753 I

D IMENS IONEC PROGRAM VARIABLES
SYMBOL LOCATION TYPE SYMPOL
FMT 22667 R FMTT
UND IMENS IONED PROGRAM VARIABLES

SYMBOL LOCATION TYPE SYNPOL
NVARX 22708 ! NJIMAX
NJ 22711 ! KDX

ENTRY POINTS

oseee

LOCATION

00013
00033
00033
00040
00043
0004&
a0ue §
06054
00057
jelals T4
05083
oogr o0
ooagrs
elalerd ]
00104
00138
ooge2
00320
04240
06210

Gooo

13770
00002
001681
00171
00174

LOCAT ION
22677

LOCATION
22r o
22712

PAGE 3
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TYRPE

TYPE



a4

SUBROUTINE TO PRINT

OPRNTZ

DPRANT SECTION

PRTCTL SECTION
CFFIL, SECT ION

EFN IFN LOCATION

1003 TA
2000 22A
4000 St1A

THE FIRST LOCATION NOT USED BY THIS PROGRAM IS

N :;w;.,—k‘

OUT DESIGCN INFORMATION
STORAGE MNAF

SUBROUTINES

CORRE. SPONDENCE

TR-07-700-10-2
Page II1-5-26
Program Listing

Link 5
02716788 rPAGE
.UNDS . SECTION 13
sYSL0C SECTION 16
N IFN LOCATION
32020 FORMAT 22781
sooo 394 23238
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TR-67-700-10-2
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Program Listing

Link 5
INF . MO1DL.-1,68800-0.77387, AN IC 1808 LIONK] 709¢ A
»
sTiTLE SUBROUTINE TO COMPUTE BACK FOCUS AND ENTR. PUPIL RADIVS
SINFTC GETRHT Mg . XR? LINK § (CETRIO) 6R001000

02716780

Pact



gl A

A”RNANANANNAANNNANAN

n

EPRAD INITIAL ENTRANCE PUPIL RADIVS.
FNUMB F/ NUMBER.

BF 1

SUDROUTINE TO CONPUTE BACK FOCUS AND ENTR. PUPIL RADIVE
cETRNZ - EFN SOURCE STATEMENT =~ IFN(B) -~

SUBROUTINE GERMOC OF 1t )

sse INPUTS ase

ses QUTPUTS 2¢¢
COMPUTED BACK FOCUS FOR COLOR 1.

EPRAD RECOMPUTED ENTRANCE PUPIL RADJIUS IF FNUMB 18 NON-ZERO.

28 DESCRIPTION ese

TR-67-700-10-2
Page III-5-28
Program Listing
Link 5

02/716/88

GROO1200

GROO16CO

(DATA COMMON) GROD1S810
(CATA COMMON) GROO1620

GROD1630
GRCO164D
GROD1ESO

GROO1660

GETRHO COMPUTES THE BACK FOCUS FOR COLOR 1. ALSO JF FNUMB .NE.GROD1670

0. A REVISED EPRAD I3 CALCULATED.

COMMON 7 DATA 7/ NCNTRL, CONTRL(10), TITLE(22), DATE(3), PUNCID.
1 DATA(3483)

DIMENSION WOBJH(?) , WCLRH(?), WIMNT(?), EIMNT(?), CIMPL .

1 WCLRS (@), NDSGN(4), NDSGV(12), LATTC(3,28)., BOUNDS(3,100),
2 SURFC(20,10U),» DESCN(10,350) . SUBST(300), ILATTC(3.28),

3 ISURFC(20.100), IDESGN(10,90)., ISUBST(500)., IB8NDS (3, 100)
EQUIVALENCE (DATA(L), LMODE ), ( DATA(2), NRAYS ), ( DATA(3),

NSLCS ), ( DATA(4) ., NCLRS ). ( DATA(S). NJAIL ). ( DATA(S),
NSUBT ). ( DATA(?), NSUBP ), ( DATA(8) ., NIPLN ), ( DATA(9) .,
IMODE ), ( DATACIN) . NSPLN ), ( DATAC(11), NOBJH ), ( DATA(12),
NSURF ). ( DATA(13), AFLAG ), ( DATA(14) ., DELY ), ( DATA(1S5),
FNUMB ). ( DATA(18) ., FLNGH ), ( DATA(i?)., WFLGH ). ( DATA(18),
ZETA ). ¢ DATA(19) ., HEXPP ), ( CATA(20)., DEXPP ), ( DATA(21),
WEXPP ), ( DATA(22). DLPLN ), ( DATA(23), OMGA2 ).+ ( DATA(24),
OMGAS ). ( DATA(28), DELD ), ( DATA(28), EPRAD ). ( DATA(27),
PSCAL ). ( DATA(28), OMGAF ), ( C..TA(29), SPFEA ). ( DATA(3O),
ODUMIN ), ( DATA(33), ODIST )., ( DATA(32). 1D ). € DATA(3D),
4 (

CELH ). DATA(34) . SYSMX ), DATA(33), WXDIR ), ( DATA(38).
NDSGV (1) ), ( DATA(S3), WOBJH(1) ). (DATA(BO) ., WCLRH(1) ),

( DATA(S7), WIMHT(1) ), (DATA(?4)., EIMHT(2) ), ( DATA(S1),
CIMPL(3) ), ( DATACO8), WCLAS(1) ).,

( DATA(G4) ., LATTC(2.,2), JLAYTC(2.,1) ). ( DATA(182), SURFC{1,1),
ISURFC(3.1) ). ¢ DATA(2182), DESGN(1,1): IDESGN(1.,1) ).,

( DATA(2682) ., SUBST(1), ISUBST(1) ). ( DATA(3182), BOUNDS(1.1),
IBNDS(2.1) ), ( DATA(3483), NCOND )

INTEGER CONTAL., AFLAG. DATE

REAL LATTC

LN IOTMITMOCB>»OB VO RAEWUN-

CUMMONZAZOB J/THTR, SNTHTR,CBTHTR
START OF GETRHO SUBROUTINE

THTR = O.

SNTHTR = O.

CSTHTR = ¢.

CALL MERID( 3, BF g, FNUMBC )

IF( FNUMB .EQ. 0.0 ) 6O TO 32000

po 2000 ! = 3§, 3

EPRAD = ABS( EPRAD ¢ FNUNBC 7 FNUNY )
IF(C 1 .EQ. 3 ) 6O TO 32000

GROO16 80

07001000
07001300
oTOo02000
DT002100
0TOD2200
0T002300
DT101000
DT101100
DT101200
0T101300
0T101400
NT101500
0T101600
0T1017T00
0T101800
DT10190N
0T 102006
DT102100

WYDIR ), ( DATA(37), ROTAN ). ( DATA(38), NDSGN(1) ). ( DATA(42),0T102200

0T102300
0T102400
0Ti02500
0T102600
DT102700
oT10280:-
D0T102900
QT201000
07202000

AZ0Gi000
GROO2000

GROO2400
GROO2¢ 00
GRO02800
¢R0O03000 t 4
GRO03200
¢R0OO3400
¢R0O03600
GRO03800

PAGE
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Program Listing

Link 5
SUBROUTINE TO COMPUTE BACK FOCUS AND ENTR, PUPIL RADIVS 02/16/88
GETRMNZ - EFN AOURCE STATEMENT -~ [IFN(S) -
CALL  HERID( 3, DUMNY, FNUMBC ) CR004 000 13

2000 CONTINUE

(4

32000 RETURN
END

GRO043 GO

GRO0S 000
¢RO0S 000

rPAGE 2
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Program Listing

SUBROUTINE TO COMPUTE BACK FOCUS AND ENTR. PUPIL RADIVS
Yol 14 STORACE MAP
SUBROUTINE GETRMO
COMNMDN VARIABLE S
COMMIN BLOCK DATA ORISIN oonne
SYNBOL LOCAT JOMN YL SYMBOL LOCATION TYPE
MCNTRL 00900 ! CONTNL 00001 1
oATE oooey ! PUNC 1D 00032 R
LoD 0003y ! NRAYS 00034 H
NCLRS ooase ! NJIATL ooos? H
NBUBP 0006 8 1 NIPLN 00042 1
NaRLN 0004es | NOB JN 00049 !
FLAG 0006 ! DELY 00080 L]
FUNG M ooose [ ] WLCH 0p0ss R
HEXPP 00033 n DEXPP oo0se R
oLPLN ooos 0 [ ] OMG A2 0008 § [ ]
CELD oGoes n EFRAD oomee [}
QMG AF 00086 ] SPFEA ooos? R
@1sT 0oor g R o ooor2 L}
SYSMX onre » WXDIR coors R
MOTAN ooy R NDSGN 00100 !
OB JM co11? L] WCLRM 0012¢ R
EIMpT 00144 ] cIerL 00133 ]
LATTC 00170 L] ILATTC 00170 1
ISURF C 00320 ! DESGN 04240 R
upsT 03224 L] 18UBLT 08224 !
BNDS 08210 ! NCOND nsees 1
COMMON BLOCK AZOB S ORIGIN [« 1114
™TR 00000 (] SNTHTR 00003 [ ]
UND IMENS TONED PROGRAM VARIABLES
SYNDOL LOCAT IGH TYPE SYMBOL LOCATION TYPE
FNUMBC osere [ ] [{ 0sers 1
ENTRY POINTS
GETRHO SECTION 14
SUBROUTINES CALLED
MERTID SECT ION 8 $YSLOC SECTION 1
EFN IFN  CORRE SPONDENCE
oN 1] LOCATION EFN IFN LOCATION
s2000 174 08?730 2000 144 08746

THE FIRST ,OCATION NOT USED BY TNIS PROGRAM IS (877%.

Link 5

02716788 PAGE 2
LENGTH nsees
SYMBOL LOCATION rveg
TITLE 00013 L]
DATA 00033 [ ]
NSLCS 0003$ !
NSUBT 00040 !
IMOOE 00043 ]
NSUNF 00040 !
FNUMB 00031 L]
ZFTA 00084 L
WEXPP 000s? (]
OMG A1 00082 L
PSCAL 0008 s L]
DUMIN ooor0 [ ]
DELM 00073 n
WYDIR ooore n
NDSGV 0010¢ 1
WIMHT 00138 L]
WCLRS 0ote” R
SURFC op320 L]
IDESGN 04240 1
BOUND S 08210 L]
LENGTH 00003
CSTHTR 20002 R
SYMBOL LOCAT ION TYPE
DUMMY 08674 n
EFN IFN LOCATION



INF .ND10001.44000-0.77387. AN IC

»
sTITLE SUBROUTINE TO INCREMENTY CURRENT DESICN VARIAIE
JIBFTC INCRMT Meq.XR? LINK 8 (INCRNM)

TR-67-700-10-2
Page 111-5-31

Program Listing
Liink 5

10500 LiOMKYE

709¢ A

02716768

PAct
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Program Listing

Link 5
SUBRDUTINE YO INCREMENT CURRENT DESIGN VARIABLE 02716788
INCR? - EFN SOURCE STATEMCNT =~ [IFN(S) -~

SUBRDUTINE INCRM( J., FACTOR ) INOO1400
C

(4 aes INPUTS ses INDD16 00

¢ THE CURRENT DESIGN VARIABLE IN DESGN. INOO18 10

C FACTOR THE MULTIPLIER APPLIED TO TME INCREMENTAL VALUE BEFORE INOD16820

c INCREMENTATJON CF EACH PARAMETER. INDD1630
<

c ade OUTPUTS sse INDD16490

C DATA THE INCREMENTED CESIGN PARAMENTERS ARE SET DIRECTLY IN DATA, INOO16S0
c

c 339 DESCRIPTION sae INOO3EG8D

c INCRM INCREMENTS THE CURRENT DESIGN VARIABLE PARAMETERS INOO16?0

C ACCORDING TO THE INCREMENTAL FACTOR AND THE PARAMETER TYPE, INOO1S8 80

c THE NEW VALUE IS PLACED IN THE FROPER LOCATION OF DATA VECTOR. INOO1690
c

COMMON 7 DATA 7 NCNTRL, CONTRL(§i0), TITLE(12). DATE(Y) . PUNCID, DT001000

1 DATA(3483) 0T001100

DIMENSION WOBJH(?), WCLRH(P) , WIMHT(?) ., EIMHT(?), CIMPL(7), 0T002000

1 WCLRS(8) ., NDSGN(4), NDSGV(11), LATTC(3,28) ., DOUNDS (3,101, DT0D2100

2 SURFC(20,100) . DESGN(10.50) ., SUBST(S0D), ILATTC(3,28), DT002200

3 ISURFC(20.100). IDESGN(10,%0), ISUBST(SOD). IBN(S(3,100) DTO023G0

EQUIVALENCE (DATA(1), LMODE Y, ( DATA(2), NRAYS ), ( DATA(Y), DT101000

1 NSLCS ), ( DATA(4), NCLRS ), ( DATA(S), NJAIL ). ( DATA(S) ., DT101100

2 NSUBT ), ( DATA(?), NSUBP ). ( DATA(8), NIPLN ), ( DATA(9) ., DT101200

3 IMODE ). ( DATA(10), NSPLN ), ¢ DATA(11), NOBJH ). ( DATA(12), DT1013079

4 NSURF Y, ( DATA(13), AFLAG ), ( DATA(14), DELY ). ( DATA(1S)., DT1D01400

8 FNUMB ), ( DATA(18), FLN"H }« ( DATA(17), WFLGH ). ( DATA(28), DT10150U0

8 ZETA ). ( DATA(19), HE .“P ), ( DATA(20), DEXPP ), ( DATA(21), DT101600

7 WEXPP ), ( DATA(22), DLPLN ), ( DATA(23), OMGA2 ). ( DATA(24), DT101700

8 OMGAg ). ( DATA(23), DELD ). ( DATA(28), EPRAD ). ( DATA(27), DT1016800

9 BSCAL 5, { DATA(28), OMGAF ), ( DATA(29) . SPFEA ) ( DATA(3O). DT101900

A DUMIN ), ¢ DATA(32), ODIST )., ( DATA(32), HO Yo ( DATA(3ID) . DT 102000

B DELM ). ( DATA(34), SYSMX ), ( DATA(35), WXDIR ). ( DATA(38), DT302100

C WYUIR ). ( DATA(37), ROTAN ), ( DATA(38), NDSGN(1) ). ( DATA(42).D0T102200

D NDSGV(1) ), ( DATA(53), WOBJH(1) ). (DATA(8O),» WCLRH(1) 1. DT102300;

E ( DATA(87), WIMHT(1) ), (DATA(T74)., EIMHT(1) ). ( DATA(S1), nT10240.0

F CIMPL(1) ). ( DATA(88), WCLRS(1) )., pTi0cs00

© ( DATA(94), LATTC(1,1), ILATTC(2,1) ). ( DATA(182), SURFC(1.1), DT102300

M ISURFC(1.,1) ), ( DATA(2152), DESGN(1.1), IDESGN(1.1) ), prip02700

I ( DATA(2682), SUBST(1), ISUBST(1) ), ( DATA(3182), BOUNDS(1,1), DT102800

J IBNDS(1.1) ), ( DATA(3483), NCOND ) ,0T102900

INTECER CONTRL. AFLAG. DATE pT201000

REAL LATTC 0T202000
4

4 START OF INCRM SUBROUTINE INDOO2400
c

NJ = IDECSGN(g3,J) INOO3000

IF( NJ .NE. 0 ) 60O TO 1000 INDO3200

WRITE ( 6., 32010 ) J INOO3400 L]
32010 FORMAT( $HO, 9X, I1SHDESIGN VARIABLE. I3, 23H I8 INCORRECTLY DEF INEINDO3S00

] INCO3 800

CALL GOOF INDO4 000 ?
1000 NJA = IABS( NJ ) INDOS 000

DELTA 3 FACTOR ¢ DESGN(3,J) INOOS 200

pOo 6000 I 3 g, NJA INOOS4 30

FAGE



R

2000

2300

3000

3500

4100
4300

3000
6000

SUBNOUTINE O IMCREMENT CURRENT DESIGCN VARIABLE

INCARMZ ~ EFN SOURCE STATEMENT

K71J z IDESGNI(l1e3,J)
KIJA = [ABS( K1J )
IF( NJ LT, D) GO TO 2300
IF( K12 .LT, O) GO TO 2000

DATA(RIJA) = DATA(KIJA) ¢ DELTA

GO TO €000

DATA(KTIJA) = DATA(KTIJA) - DELTA

O 7O so000

IF ( DATA(KIJA) .NE. 0. ) GO TO 3300

IF( DELTA .EQ. 0. ) GO TO s000

IFC K13 LT, O) GO TO 3000
DATA(KIJA) = 1. 7 DELTA

GO TO €000

DATA(KIJA) = ~ 3. 7 DELTA
G TO e0UO

IF( K1J .LT. O0) GO TO 400D

TMP = 3, 7/ DATA(KIJA) ¢ DELTA
GO TO 4300

TMP 2 1, 7/ DATA(KIJA) - DELTA
IFC TP NE, D. ) GO TO 35000
DATA(KIJA) = O. )

o TO ¢o0o0

DATA(KIJA) = 1. /7 TMP

CONT INVE

RE TURN
END

IFN(S)

TR-67-700-10-2
Page I11-5-33
Program Listing
Link &

02/16/88

INOOSe 00
INOOS 800
I1NOOS 000
INODS 200
INOOS4 00
INUOSE 00
INOOS 800
INOO? 00D
INOO?200
INOOY4 00
INOOYE 00
INOO? 800
INGO8000
INOOS200
INOO84 00
IN101000
IN101200
IN101400
IN101600
IN101800
IN1G2000
IN102200
IN102400
IN103000

IN104 000
IN$10S000

it 2
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TR-67-700-10-2
Page III-5-34
Program Listing

SUGRDUTINE TO INCREMENT CURRENT DESICN VARIABLE

INCRMZ
COMMON BLOCK

SYMBOL LOCAT ION TYPE
MCNTRL 000600 !
DATE 9002y !
LHO0E 0oG3s 1
NCLRS 56036 1
nususe 0004 1 H
NSPLN 00044 1
FLAG 000e? 1
FLNGH ooos2 R
HEXPP 00083 [}
oLPLN G008 0 R
CELD 00083 R
QMG AF 0Gose [
DIST ooort R
SYSMX 00076 R
ROTAN ooo?? R
OB JH 00117 R
EIMHT 00144 [ ]
LATTC 00170 R
ISURFC 00320 4
9'88T 03224 R
|DS 08210  {
SYHMBOL LOCATION TYPE
NS 05687 4
xrJ 05872 4

INCRM SECTION

FWRD. SECTJION

FFIL. SECTION
&N IFN LOCATJION
1000 LY 087468
2s00 Y or 02y
3000 RV orose
sc00 57 A ors12e

STORAGE NAP
SUBROUTINE  INCRM
COMMON  VARIABLES

ORIGIN
SYMBO!. LOCATION
CONTRL 00008
PUNCID ooo32
NRAYS 00034
NJAIL 00037
NIPLN 00042
NOB .'H 00043
CELY 000s0
WFLGH 00033
DEXPP ooose
OMGA2 000s §
EPRAD 00084
SPFEA 00087
HO 00gr2
WXDIR ooors
NDSGN 00100
WCLRH 00128
cIL 00133
ILATTC 00170
DESGN 04240
1SUBST 05224
NCOND 056688

UND IMENS JONED PROGRAM VARIABLES

00001

TYPE

N D DD DDDDBDD D™=

Link 5

SYMBOL LOCATION TYPE
NJA 08e70 1
KIJA 08673 1
ENTRY POINTS
SUBROUTINES CALLED
GOOF SECTION ?
FCNV, SECTION 10
EFN IFN CORRE SPONDENCE
EFN IFN LOCATION
32010 FORMAT osT o7
2000 264 o1y
4000 50A or10s

02716788 PACE 3
LENGTH oseee
SYMBOL LOCATION TYeE
TITLE 00013 L
CATA 00033 R
NSLCS 00033
NSUBT 00040 ¢
IMODE 00043 1
NSURF 00046  {
FNUMB GoO0S 1 R
ZETA GDUSe R
WEXPP 0o0s? R
OMGA1 noos2 [ ]
PSCAL 0008 s R
DUMIN oooro R
DELH coors R
WYDIR ooore R
NDSGV 00104 I
WIMHY 00138 R
WCLRS 00182 R
SURFC 00320 R
IDESGN 04240  {
BOUNDS 05210 R
SYMBOL LOCATION TYPE
DELTA 05671 R
™ 06674 R

.UNDS . SECT JON s
sYsLoc SECTION 11

EFN IFN LOCAT ION
6000 59A ori13s
3500 4SA o7 08?
4500 524 o118



SUBROUTINE TO INCRENMENT CURRENT DESICN VARIABLE
INCRMZ STORAGE WAF

THE FIRST LOCATINY NOT USED BY THIL PRUGRAM IS O7166.

TR-67-700-10-2
Page III-5-35
Program Listing
Link 5

02716788
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ITIne SUBROUTINE TO TEST AND RESTRICT DESIGN VARIABLE COMDS.
JIBF TC JURYZ Hoe . XRY LINK S (JURY, JUOGE) JUOD1000



Pd

AAAANANNDNNANANANNRANNANNANDNANA

H3sev
HWOFF ND

JAIL
SENTN

SUSROUTINE TO TEST AND RESTRICY DESICN VARIABLE CONDS.
SOURCE STATEMENTY - [IFN(S) -

JURYZ -~ EFN

SUBROUTINE JURY

58 INPUTS soe

VECTOR OF DESIGN VARIABLE COMBINATION,
NUMBZR OF COMBINATIONS CURRENTLY JAILEO.

(DATA COMMON)
(TMDESN COMMON)

JAIL JAIL FLAG EQUAL TO CYCLES JAILED WHEN NON-ZERO. (DATA COMMON)

s8s OUTPUTS %o

MATRIX CONTAINING THE JAILED DESIGN COMBINATIONS.
VECTOR CONTAINING THE SENTENCES OF THE JAILED COMBINATIONS.

ALTERNATE NETURN FROM JUDGE IF COMBINATION IS IN JAIL.

s8¢ DESCRIPTION ¢t

ENTRY JURY [S USED TO PLACE A DESICN COMBINATION WHICH HAS

RESUI.TED IN FAILURE.

IN JAIL.

THE SENTENCFE IS SET AT NJAIL,

ENTR/ JUDGE TESTS THE CURRENT COMBINATION TO DETERMINE IF IT
IS IN JAIL. ALTERNATE RETURN TAKEN IF COMBINATION REMAINS IN

JAIL,

COMMON 7 DATA 7/ NCNTRL., OONTRL(10), TITLE(12), DATE(3), PUNCID.

1 DATA(3483)

DIMENSION WOBJH(?), WCLRM(?), WINKT(?), EIMHT(?), CIMPL .,
1 WCLRS(8), NDSGN(4) . NDSGV(13), LATTC(3,28), BOUNDS(3,100) .
2 SURFC(20.100), DESGN(10,50), SUBST(SOD - ILATTC(3,28).,

3 ISURFC(20.107) ., IDESGN(10.,350) ,
EQUIVALENCE (DATA(S), LMODE ).
NSLCS ). ( DATA(4) ., NCLRS ),
DATA(?) ., NSUBP ).,

NSUBT ).,
IMOOE ).
NSUNF ),
FNUMB ),
ZETA ).

wEXPS ),
OMGAL )
PSCAL ),
DUMIN ).,
DELMH ).
wYDIR ).,

DATACLIO)
DATA(13),
DATA(18)
DATA(19)
DATA(22)
DATA(23) ,
DATA(28) .
DATA(3Y) ,
vATA(34)
DATA(3?) .

I T T T e T T T T

-

( DATAIG?), WINHT(Y)
¢ DATA(S4)» LATTC(1,1

( DATA(2¢82), SUBST (1

CmZITONMONDEPEONOOAEUN

REAL LATTYC

NSPLN
AFLAG
FLNGH
HEXPP
OLPLN
DELD

ONG AF
op1sT
SYSMX
ROTAN

| N
Yo
| )
),
).
)
| )
),
)
).

R e e e e e e )

-

1SUBST(500) , IBNDS(3,100)
€ DATA(2) . NRAYS ), ( DATA(3),

¢ DATA(S), NJAIL ). ( DATA(S),
¢ DATA(S) , NIPLN ). ( DATA(D) .,

DATA(11), NOBJH ), ( DATAL12),
DATA(14) . DELY ), ( DATA(15),
DATA(S?), WFLGH )., ( DATA(18) .,
DATA(2D) . DEXPP ), ( DATA(2%),
DATA(23) . OMGAZ 3+ ¢ DATA(24),
DATA(28) » EPRAD ). ( DATA(27),
DATA(29) . SPFEA ), ( DATA(3O),
DATA(32), WO Yo ( DATA(3Y),
DATA(35) . WXDIR ), ( DATAL36),
DATA(38), NDSGN(1) )., ( DATA42).

NDSGV(g) ), ¢ DATA(S3), WOBJH(1) ). (DATA(60), WCLRHIY) ).

), (DATA(P4) . EIMMT(3) ), ( DATA(SY),

CINPLIL) ). ( DATA(B8) » WCLRS(S) ).

), ILATTC(2,1) ), ( DATA(3182), SURFC(1.1),

ISURFC(1.1) )» ¢ DATA(2182), DESGN(1,1) ., IDESGN(S.12) ),

). ISUBST(2) ), ( DATA(3182), BOUNDS(1,1),
NCOND )

ISNDS(3.1) ), ( DATA(3483).,
INTEGER CONTRL, AFLAG.,

DATE

TR-67-700-10-2
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02/16/88

V001500

JU0036 00
JU001610
Juoose20
JUDOOD1630

JUO01640
JUD016S0
JuD01660
JUOD1670

Juooe 80
JUOOsE 9
JU001700
Juoot710
Juoosr2o
JUoo1730

DT001000
0TOD1100
0T002000
DTO02100
DT002200
DT002300
DT101000
DT101100
DT101200
0T101300
DT101400
0T3101500
DT101600
DTi10s707
07151800
D1031900
DT 102000
NT102100
0T102200
137102300
0T 102400
DT102500
0T 102600
07102700
07102800
DT102900
pr201000
DT202000

COMMON 7/ THDESN / PERIOD., PCOUNT, NOFFND, JAIL(10.,30)., SENTN(10) ,L?002000

1 DINVCY, CORD(S)., SIZE,

2 VINDX(11)
REAL INPRYV

DETRM. EOLNG, ESLNG., IMPRV, VCTSTR(8000) .

INTEGER PERIOD. PCOUNT. SENTN. DINVCT, CORD, VINDX

START OF JURY SUBROUTINE

L700200G0
L7002100
L7003000
L7004 000

JUuoo2noL

PAGE



i

n

1600

2000

2300

3000

4000
4300

SUSROUTINE TO TEST AND RESTRICT DESICN VARIABDLL COMBS.
JURYZ - EFN SOURCE STATEMENT =~ [FN(D) -

IF (¢ NJAIL .CQ. O) RETUMN
IF( NOFFND .CQ. 10 ) RETURN
NOFFND s HOFFND o §

IMAX = NOBGVI(3)

DO 1000 I = 3, IMAX
JAILCT.NOFFND) = NDSEV(1eg)
SENTN(NOFFND) =2 NJAIL

RE TURAN

START OF JUDGE SUBROUT INE

ENTRY JUDGE( @ )

IF( NJAIL .EQ, O ) RETURN

IF( NOFFNDO .£EQ. O ) RETURN
INAX z NDSGV(g)

00 2500 J =z 1, NOFFND

DO 2000 ! = §. IMAX

IF( NDSGV(Ieg) .NE. JAIL(I,J) ) GO TO 23500
CONT INUE

¢O TO 3000

CONT INVE

RETURN

SENTN(J) = BENTN(J) -

IF( SENTN(J) NE. O ) RETURN §
0O 4300 J4 =1, 9

SENTN(J) = SENTN(Jeyg)

DO 4000 I = g, IMAX
JAILCET . J) = JAIL(L.J40)

CONT INUE

NOFFND = NOFFND ~ 1

END OF JUDGE SUBROUTINE
RE TURN
END

TR-67-700-10-2
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Juoo2200
JU002400
J002e 00
Jugoeeoo
J003000
Joo3200
JU0034 00
Juooss oo

JU301000

JVui01200
JU1031400
JU1018GO
JUs01000
Jui102000
JUt102200
N102¢00
Jui02800
JU302800
JU1030660
Jui03200
JU1 03400
JU1038 00
JU1D4000
JU10¢100
JU104200
JU104400
JUi1046 00
JUL0e700D

JU104 800
JU103000
JU108000

PacE 2



SYmMpOL
MCNTRL
DATE
LoD e
NCLRS
NsUgP
NERLN
FLAG
FUNGH
wxrp
OLPLN
OELD
MG AF
Qo I8T
SYSMx
OTAN
OB JH
EIMHT
LATTC
ISURFC
ussT
IBNDS

~CRIOO
JAIL
©RD
EOLNG
VCTSTR

SYNBOL
DIAX

TR-67-700-10-2
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Program Listing

SUBROUTINE TO TEST AND RESTRICT DESICN VARIABLE CONBS.
JURYZ

COMMON BLOCK

LOCATION

JURY

SYSLOC

00000
00027
20033
00038
0004 ¢
00044
20047
ooose
frielel ] ]
0008 0
oG08 3
0o00se
ooar ¢
0ooore
ooor?
00117
00144
00170
00320
03224
os210

COMMON BL.

00000
oooo3
oose2
o0172
00173

LOCAT ION

22¢357

SECTION

SECTION

TYrE
!

CE ERE RFEEREEEERERER N K NN NN J

az---g

ENTRY POINTS

JUDGE SECTION s
SUBROUTINES CALLED

FRET. SECTION 10
EFN IFN  CORRE SPONDENCE

L.ink 5
02718788
STORAGE MNP
SUBROUTINE JNRY
COMMON  VARIABLES

ORIGIN 00001 LENGTH
S YMBOL LOCATION TYeE SYMBOL
CONTML 00001 H TITLE
PUNCID ooose [ ] DATA
NRAYS 000% ] NSLCS
NJATL 0003? H NSUST
NIPLN 0002 1 TMOOE
NOB JH 00048 H NSURF
NELY 00050 (] FNUMB
WLGH 00033 [ ] ZETA
DEXPP 00056 [ ] WEXPP
OMG A2 0008 8 [ ] OMG A1
EPRAD 00084 R BSCAL
SPFEA ooos? ] DUMIN
H ooor2 (] DELH
WXDIR o0oo?S [ ] WYD IR
NOSGN 00100 1 NOSGY
WCLRH 0012¢ R WINNT
CIMPL 00193 R WCLRS
ILATTC 00170 H SURFC
DESGN 04240 R IDESGN
IsuBsST Ds224 1 BOUNDS
NCOND osees !

TMDE SN ORIGIN 0ses? LENGTH
PCOUNT 00001 1 NOFF ND
SENTN 00147 H DIMVCT
S1Ze 00170 R DETRM
ESLNG 00173 R IMPRV
VINDX 13738 1

UND IMENS JONED PROGRAM VARIABLES
SYMBOL LOCATION TYPE SYMPOL
1 22660 ! J

P {11

LOCAT ION
00013
00033
00033
0004 G
00043
uoose
0008
00034
o0os?
ooos2
0008S
nogr o
ooory
ooore
00104
00138
ooi1e2
0os20
04240
(8210

13770
oooo2
00161
00171
00174

LOCAT JON
22681

PAGE 3

a-aaa-n:alanan----.:-;

DN~

TYPE



bl |

SUBRDUTINEG TO TEST AND RESTRICT OCSICN VARIABLE COMDS.

uare STORAGE MAF
os N LOCATION ern IFN LOCATION
1000 114 Y 1Y 2300 38 27y
3000 3I0A 22774 4300 36A 23032

THE FIRST LOCATION NOT USED BY THIS PROGRAM I8 23078.

TR-67-700-10-2
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02718760
EFN IFN
2000 334
4000 524

PAGE 4

LOCATION
1 £ 24 1)
2302¢
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SULROUTINL 1O COWMFUTL WOIGHTILC ERROR VECIOR

TR-67-700-10-2

Page IlI-5-442
Program lasting

liink 5

Page Revised 10/1/68

0a9lea/ie Pa

ngvel2 - EFN LHURCE STATEMINY -  IFN(S) -

SUERDUTINE MLVCTRE FVCIOR, #,RFLAGY, FFLAGY ) TV051500
085 QUIFUTS e EV0oD1600
EVCIOR THT WEIGHIED ERROR VECTOR OF LENGTH CIMVCT. V0016106
. ALTCRNATE RETURN USEC WnEN RAY TRACIUG FAILS. Evoo1620
o8¢ CESCRIFTION #3% EV0o1630

MCVCTR USES THE WLIOHT VECIOR, VCISTR, AN OTHER PARAMETERS YO €£VO51640
COMPUTE THE WEIGHICDC ERAORA VECTOR OF LENGTH CIMVCY, 1F ANY EVON1650
KAY MISSES OR REFLECYS OURING RAY TRACING THE ALTERNATE RETURH EVODICED
18 MACYH., EVO01670

COMMON 7 DATA /7 NCNTRL, CONTRLE1G), TITLE(12), CATE(Y), FUNCID, DYOOILTD

1 DATAL3ARE) DICOII0G
DIMENSION  WIDJIHIT) , WCLHHIT)Y, WIMHY (7)Y, EIMHT(T), CI¥=L(T) , eICn200%
§ WCLRS(G) , NOSGHIA), NOSGVI(11), LATTC(3,26) s BOUNCSI(Y, 1000, 01002100
2 SURFC (20,1000, CESON(1G,8G)  SUBST(8GO) . TLATTCI3,26), 01002200
s ISURFC(20, 400+ ICESGNUIG, 800y TSUEBSTISNO), 1ENES (3, 400 01502360
EQUIVALENCE  (CATAC3), LMICE )y ¢ DATALR), NRAYS ), | CATA(Y), 0T1031699
g NSLCS )4 ¢ BATAL&), NCLRS )y € DATALS), NJAIL O, { DATAL(S) 07101100
2 NSUCT ),  CATAL7), NSUSF ), ( CATALE), NHIFLN )y € CATALO), CTi101209
3 IMOUE ) ¢ CATACLRL) , NSTLN )y € DATALL)L, NOBIN D, ( CaTaC12) CTi03300
4 NSURF ), C DATACIS), AFLAG )4 C DATALL4) ¢ BELY ), ( CATALL15), DTin1400
g FNUMB ), ( CATAL16), FLHGH ) C CATALIT), WFLOGH Y0 DATA(LI8) D1151500
© ZETA ), U DATAC1G), MEXFF )y ( L ATAL20) . OEXFP ), ( CATAL2Y), 01101600
T WEXFF ), ( DATA(22); CLFLN )y ( DATA(23), OMGAZ )4 L CATA(24), 01101700
6 OMGAL )y ( DATAL25), CELD )y ( DATAL26) s EFRAD ), { CATAl2T) bT10180G0
® FSCAL 14 ( DATA(28), OMGAF 1y ( DATWt29), SFFEA ), ¢ CATAL3G),  CT101900
A BUMIN 3, C DATA(31), OCIST )y C DATA(32)y WD Yo ( DATAL3Y), ©11020090
B OCLH )y C CATA(34), SYSMX )y ( DATAL3S), WXDIR ), ( CATAL3G), BTin2100
€ WYDIR )y ( DATACI7), ROTAN ), C DATA(30) s NISGHIUY) )y ( DATA(42),0T102200
D NCSGVEL) )y ( DATA(S3), WIBJHID) )y (DATA(EG), WCLRHID) )y C1162300
£ C DATA(E7) s WIMHTUL) )y (DATAL74), ETMHTI(L) ), ( SATatal) B1162400
F CIMELGY) )y ( DATACEB) s WCLRS(1) ), 0T10e500
¢ ( DATALO4), LATTC(1,1) s TLATTC(L,4) )0 € OATAL18D) SURFC(1,4)y DT102600
MW ISURFC(31,1) )+ ¢ DATA(2382) s CESGNC1,1), IDESGN(3, 1) ), DT102700
1 % OATA(2682) s SUBST(1), ISUBST(1) ), ( DATA(31682), EOUNDS(1,1), ©T102800
J 1BNES(3,4) ) ¢ DATA(3403) s NCOND ) T71029600
EOQUIVALENCE ¢ DATA(3464), ATROGGR )y ( DATA(D485), G AUSS ) BT403G00
INTEGER CONTRL, AFLAG, CATE, ATRGUR 01201000
KEAL  LAYTYC 01202000

COMMON 7 TMFATT / NM1SS, NRFLCT, NVIGN, NRAYSD, XECAR, YBAR, XSTAR,LINOI0OTO

3 YSTAR, RSTAR, $JSTaAR, XCURLI(2G1)., YCURL(203) + MXBARy KXETAR, LYO01200
2 MYECAR, KYEAR, AX s EX, CX, AY, BY, Y, ACAP, BCAF, CCAF L3angenn
CIMENSION  MXCURL(200), MYCURL(2GD) L3IDDIL00
CCUIVALENCE ( XCURL (1), MXCURLY! ), ( YCURL(Y), MYCURLI(Y) ) L30018U0
FCAL  MXGAR, KYCAR, MYBAR, KYDAR, MXCUAL, MYCURL L3002G600
COMMONZAZOB J/THIR,, SHNTHTR, CSTHTR A2054000

COMMON /7 THIESH /7 FERIOC, PCOUNT, NOIFFND, JATL1D3,15) , SENTIN(1ID) +L7001000

§ CIMVCTY, CIRZLE) ., $12c, CETRM, EnLNG, ESLIG, IMFRY,
2 VINCX(31), DIOLEIT)
REAL IMFRV

VCTRTREGNGD) « L7052000
L1022100
Lr003060

’
R4



()

260

SUBROUTINE YO COMFUTL WEIOMILEL CRRIR VECILR
mevey? - [fN $IURCE STATEWENY  ~  IFN(SY -

INTEGER  FERIOT, FCOUNTY, SENIN, DIMYVCY, €00, VINCX

DIMENSTION  QVCT(3 . XVCT (31, EVCIDA(Y), XICARIG), YIEAR(G)

4 JYEMPSlann), RXCURL(20G), KYCURL(200)

CAQUIVALENCE ¢ TEMES (1), RXCURLCY) ),  TEMESHZ2GY), KRYCUALLY) )
INTEOER  3M18S

REAL  KXCURL, RYCURL, MXBUM, RXSUM, MYSUM, KYSUM, LaMCA

$TARY OF SBSUCROUTINE MEVCTR

L0

¥ (RFLAGY JNE, 0 ) LAMDA = 2. & GAUSS 835 2
cAtL CLYRDtEF Y

W WF.OH LEQ. O. ) ¢O TO 1069

THIR s 3.141%5926

SHINIR = O,

CSTHIR & -§,

MEIOHY & EPRAD ® OM(GA2
XOHAY = O,

YOMATY & OMGAZ

TRACE RAY

CALL RAYTR ( XOHAT, YOHAT, HEIGHT, 1, XVCT, QVCT, SMISS, §son0.

1 $soun, $500, O, DUNMMY, QUHNMY )

800

1660

1209

1504

1IF ¢ avclis) LEQ. 2.) 6O TO 5669

XoHAT = QVCT(2 7 t QVCTL3) & HIIGHY )

IF ¢ SURFC(5 ,NSURF+1) .6T. 0,) XGHAT = =XOHAY

1F ¢ FLNGH NE. 0. ) XGHAY = XOHAY = (1. 7 FLNGH )
L L ¢

EVCTORILY t VCISTRIL) & XOHAY

IF ( WEXFP ,EQ, 0. ) 6O Y0 1560

INTR = 0.

BHTHTR = O,

CSTHIR = §,
MEIOHT = MEXFP
XOHAY = O,
YOHAY © O.

TRACE RAY

CALL RAYTR ( XGHAT, YGHAY, HEIOHT, 3, XVCT, QVCT, SMISS, 85000,
185000, $1200, 0O, OUMMY, DQUIMY )

1IF ¢ oveTi(y) .EQ, 0. ) GO YO $nag

XOMAT = XVCT(2) ¢ € QVCT(2) $( CEXFF - XVCT(3) ) ) /7 QVCI(y)
Lzley

EVCTIORIL) = VCYSTRIL) @ XGHAT

YHTR = ROTAN # 3,14315026 / 160,

SNTHIR = SINITHIR)

CSTHIR = COS(THTR)

MRAYS = NRAYS

If ¢ LMICE LEQ., O ) MRAYS = 2 & MRAYS

XNCLRS £ NCLRS

$SSTAR z DELD

IF ¢ IMOSC LEQ., O )
£O 4350 J =z 1, NOBUH
HETOHT = MO o FLOATL J-1 ) & CELM
IF C KFLAsy LEQ, 0 ) 6O TO 1865

SSTAR = SSTAR o CF 3

TR-67-700-10-2
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LY004009

€v003005

€EvVoa3200

|8 JrIvh R 1ol
EVGO34 00 S
EVO0I609
EvVon3enn
EVaonanno
EvVoone200 °
€Vo0440n
EVOn46 00
EVOO5000

Evoasz20n
EvVansAnn
EVOns600 10
EVoosann
EVGo6000
EVGOG200
EVoosa00
EVoos5600
€EvVoo5600
EVOLT000
Evonraao
EV0OO7400
EVGO7600
EVaO76800
EVOose0us
EVOn8260

£v201000
EVeni2on
EV201460 26
€V201600
Ev2o1a00
EV202000
EV252200
€Y202400
EV252600 35
EVanzen0 %
Evaoanns
gvanlaag
EV253400
EV203500
AFIA LT
EV203600
EV2alann
Ev2n3e20

L



<
<

SUBROUTIKE 10 COMFUTE WEIGHIES CRAROR VECTOR
YEVCY2 - EFfN SOURCE STATEMENY = IFH{S) -~

£T-COMFUTE C() WHILE CESIOHING
REWIND 11
WX SUM c.
KX SUM 0.
HYSUM 0.
KYSUM 0.
to 1= 3, NCLKS

[ B LB LI 1)

-
o
o

TRACE FATTERN
CALL SMFOR ¢ 1, Jy HEIGHT, BFY, 8, TEMFS )
1F { NRAYSD .NE. MRAYS ) ¢O 10 5060

MXSUM = MXSUM « MXBAR
KXSUM = KXSUM « KXBAR
MYSUM = MYSUM + MYBAR
KYSUM = KYSUM ¢ KYDAR

IF ¢ NCLRS ,EQ. 3} &O Y0 3700

SAVE CODRCINATE CATA

1605 MRITE (11)  MXBAR, <XBAR, MYBAR, KYBAR, ( MXCURI (1X), KXCURLOIX),

4 MYCUR. (1X), KYCURLLUIX), IX =, HRAYSE )
END FILE 33

REWIND 11
MXSUM MXSUM 7/ XHCLRS

KXSUM = RXSUM / XNCLRS
MYSUM = MYSUM / XNCLRS
KYSUM = KY3UM / XNCLRS

34700 A = MXSUM & SNTHTR ¢ HMYSUM & CSTHTR

BJ) = KXSUM % SNTHTR ¢ RYSUM & CSTHTR

DLYA = BJ ¢ A) & SSTAR

ALFA = SURFC( 12, NSURF ¢ 1) = %, = AJ &% 2
BEYA = AJ % BLYA -~ SURFC( 3439y NSURF + § )
GAMA = DLTA #2 2

DLYA = BETA %% 2 ¢ ALFA ¥ GAMA

1F CDLYA ) 1775, 1725, 3750

1725 CiMFLUN) = - GAMA / BETA

¢O YO 1775

4750 CIMPLEY) = - GAMA 7 ( BETA 4 SIONL SART( CLTA ), EETA ) )
3775 SJSTAKk = SSTAR ¢ CIHFL(D)
1805 CONTINUE

<
4

£oO 2560 1 = 1, NCLRS
IF ( KFLAGS .EQ. B ) GO TO 1875
IF € NCLRS .EQ. 1) GO TO 1825

READ STORED CODRSINATE CATA .
READ (11) HXBAR, KXBAF, MYBAR, KYEAR, MXCURL (IX) , KXCURL (1X),
g4 MYCURLCIX), KYCURLEIX), IX = 4, NRAYSE )
1825 XBAR = MXBAR & SJSTAR ¢ KXDAR
YEAR = MYEAR % SJISTAR ¢ KYBAR
£O 1850 K = 1, NRAYSE
XCURLEK) = MXCURL(K) % SJISTAR o KXCURL (X)
1850 YCURLIK) z MYCURLIK) % $JISTAR ¢ RYCURLI(K)
¢O 10 g90n

TRACE FATTERN--CD NOTY RE-COMPUTE ()
1875 CALL SMPOF € 1, J, HEIGHT, EF 1, 29 CUMKY )

TR-67-7C0-10-2
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69724768 FALE

EvV20383
EvVeoyee
gEvaadyes
€Eva2n3es
EV2039G95
€vaoyean
EV204000

O
O
o]
o]

Eva2n5000
Evens200
EV265400
EvVens405
EV26%4190
EvVen541%
Evanseen
EV205425

EV20s427
EV2054390
EV205435
EV205440
EV2n5445
Evers450

"EV205455

EV205460
EVens5465
EV205470
EVeus47s
V205480
Even54L05
Evens4 90
EVensS4ass
EV205500
Evzos5a2
EV265504
EV205506
EV205508
EVen5540
EvVens5512
Eveanss5ie
EVe2o5516
EV2as5518

EV205519
EvVans520
EvVezossee
EvVe05524
EvVaa05526
gvansses
EV2n5530
Evao5532
EV265534

EV295535
EV205536

A7

$0

58
66
67

76

8¢

109



jm

iy

1975
2000
2500

2800

300G

3500

3800
4000
24300
201G

$000

LY

SUBROUTINT TO COMFUTE WIIOCHIEC ERROR VECTOR
MEVCTZ - rey SOURCE STATEMENT - IFN(3) -

1IF  NRAYSB NE., MRAYS ) GO 10 8nop
COMFUTE WEIGHIED SFOTS

ALF A = 3§,

O 2000 K = 1, NRAYSS

IF ¢ KFLAGY .EQ., 0 ) €O TO 1978

USE GAUSSTAN WEIGHTING SCHEME

CETA = WXDIR %% 2 % XCURL(K) %% 2 « WYDIR %3 2 % YCURL(K) %4 2
ALFA = EXF( ~ BEYA 7 LAMDA )

L =L ¢« .

EVCIOR(L)Y = VCTISTRIL) & XCURL(NK) % ALFA

Lz L o g

EVCTIORI(LY = VCTISTR(L) % YCURL(K) % ALFA

XIBAR(1} = XBAR

YIBAR(1) = YBAR

XDAR = O,

YEAR = 0O,

LO 2800 1 = ¢, NILRS

YDAR = YEAR ¢ YIBARIY)

YBAK = YDAR 7/ XHCLRS

DO 3000 1 = 3, NCLRS

L s L ¢y

EVCTIOR(LY = VCISTR(LY) % ( YIBAR(1) - YBAR )
IF ( LMODE LEQ., § ) GO TO 4nnn

DO 3500 1 = 3, NCLKS

XpAR = XBAR ¢ XIDAR(Y)

XBAR = XCAR /7 XNCLRS

0O 3eon 1 = 1, NCLKS

L=t « 3

EVCTOR(L) = VCTSTRIL) # ( XIBAR(1) =~ XBAR )

COMPUTE WEIGHTEC IMAGE HIZIGHY CEVIATIONS
"XoHAT = XBAR & SNTHTR « YBAR ' CSTHTR
L L ¢+
EVCTIORILY = VCTSTRUL) # ( XGHAYT - EIMHT(Y) )
cALL FRMSUB ( $208 )
IF ¢ L ,EQ. DIMVCT ) RETURN
WRITE ¢ 6 4 32010 ) L, CIMVCY
FORMAT ( 1Hn, ©X, 36HNUMBER OF COMFONENTS IN ERROR VECTOR,
100ES NOT AGKEE WITH DIMVCT =, 15)
CALL GOOF
aall PRMSUR (85000 )

RETURN 3
END

15,294
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G9/24/60

Evansssa

Evensses
EvV255550
EV255600
EV205650

EVens6en
EvensTon
EVeDs750
Evaasacn
EV205000
Evenseno
€vencans
EV206600
EV206800
Eveo?u00
gvearzon
Evanr400
EV207600
EvVa0o7800
Evaasonn
Evaneznn
EvV20e400

Evaoesno |

EvVzoesno
EV2065000
EVA0100G
Evanizon
Evagiano
Ev4nicnn

Evanzoao
EVan2260
EvVagz400
EVanze0o
Evagzenn
EV4G3u05
EvV4a3zon
EVAG3400
EV453600
€EVan3eno
EVananos

EV405000
EVaosnno

124

173

1717

160

FaAcE

e



KYMEDL
NCHTRL
cAlt
WMODE
NCLRS
NSUDF
NSP LN
£LAG
FLNGH
YCXFF
CLFLN
fELD
OG0 AP
w1sT
SYSMX
ROTAN
OB N
CIMHT
LAYTC
1SURF ¢
SUDSY
IGND S
GAUSS

N115S
NIAYSD
XSTAR
$ISTAR
WEAR
KYBAR
X

<Y
CCAF

IR

FCR1OD
JAIL
RS
£OLNG
VCISTR

SYMBOL

SUBROUTINE TO COMFUTE WEIGHYED ERROR VECIOR

MEVCTIZ

COMMON HILOCK

LOCATION
00009
oane?
00033
00530
[elalen ]
0NN44
02047
onos%2
00055
000690
00063
00066
onorTs
00674
o6orT
00117
00144
60170
00320
05224
06210
06667

M os Mo D DX 0 NN X0 X ot ot ot od ohd oo

TYFE

1

COMMON BLOCK

00000
[elalalel)
0n0%
000113
05634
00637
00542
00645
0650

DD DM TN D - e

COMMON ELOCK

00000

COMMON

[Jalalaly]
00003
on162
o472
00175

LOCATION

K

eLOCK

TN e

TYFE

THEATT

STORAGE MAF

SUDROUTINE MCVCTR
COMMON VARIABLE S

OR1GIN 0000y

SYMEOL LOCATION TYFE
COMTRL GO0 1
FUNCID Gn032 Kk
NRAYS 00034 1
NJAIL o037 1
NIFLN onnAR 1
NOB JH On045 1
DELY 00050 R
WFLGH 0605 R
DEXFF GO0%6 R
OMG A2 000561 R
EFRAD 00054 R
SFFEA 00057 | 3
HO 00672 R
WXD IR onn7sS R
NOSON 00400 1
WCLKH 006126 R
CIMFL 00153 R
TLATTIC 00170 1
BESGN 04240 3
1SUBST 05224 1
NCOND 5665 1

OR1GIN w672
NRFLCY OO0 1
XE AR o0 4 3
YSTAR GOO07 R
XCURL oonte K
KXBAK 0053% R
AX 00640 R
AY G644 1.3
ACHF on646 R
MXCURL onng2 K

OR1GIN 07543
SNTHTR 00001 [ 3

TMCE SN OR1G 1IN 67546
PCOURT ona04 1
SENTH 06147 1
$12¢ 66176 R
ESLNG an17d &
VINCX 13755 1

CIMENSIONED PROGR AM VARTABLES

SYMBOL LOCATION TYFE
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09.24768 . FACE
LENGTH 0667
SYMBOL LOCATION TYF
Tine non1ly L
CATA 00033 K
NSLCS 060535 1
NSUB Y GODAG 1
IMODE 66543 1
NSURF 06046 1
FHUME ©oGs%1 3
2€TA o00%e R
WEXFF 06057 R
OMG AL oao6e2 R
FSCAL 6o06% R
DUMIN 00070 R
DELM onnTy R
WYDIR GOo76 R
NDSGV 00104 1
WIMHT 6013% K
MCLRS 00162 R
SURFC 05320 R
1CESON 04240 1
BOUNDS 6210 R
ATRGGR 06666 1
LENGTH 00651
NV iGN 00602 1
YbAR 0008 R
RSTAR 05015 R
YCURL 05323 R
MYEAR 60536 3
BX 0064 R
BY . 00644 R
BCAP GO647 R
VYCURL ony2y R
LENGTH 06503
CSTHIR | nonn2 K
LENGTH 137117
NOFFHND 0nnng 1
BIMVCY 00161 1
CETRM 0017 R
*ME RV 60174 K
B JOLS 13770 K
SYMSOL LOCATION 1Y

S



~y

e
vigak

RYCURL

LYMEOL
94185
MYSUM
L
XOHAY
MRAYS
3

(Y]
YA

oN
200
500
4350
1703
1759
1825
2009
palepl
3800

SUBEDUTING TO COMFUTE WEIGHTIED ERAROR VECTOR

MEVCTZ
243¢% K
24401 K
2405%% R
LOC ~TION TYFE
24407 1
?s812 R
24415 1
24420 R
2442 1
24426 1
24433 K
24434 R
MEVCTR SECTION 1
GETRMD SECTION 12
cos SECTION 15
FWRD, SECTION 18
JFROB. SECTION 21
JFVIRD, SECTION 24
JFWLR, SECYION 27
JFRLR, SECTION 30
FCNY, SECTION 33
E.3 $CCTION 36
cC.2 SECTION 39
$YSLOC SCCTION &2
1FN LOCATION
2A 24500
124 24553
167 A 25606
6eA 25127
1I5A 25216
$6 A 25311
130A 25443
4G A 25513
1614 25557

xvey
TEMFS

UNGIMENSIOHED FROGR AM VARIABLES

SYMEOL
MX SUM
KYSUM
BF 3
YOHAY
XHCLKS
1

oLYA
GAMA

EFN
1000
1500
1800
1775
2500
1850
1975
4005
32010

STORAGE MAF

RAYTR
FRWT,
FEFT.
EXF
GO
JFEBLY,
+UNGE .
€.1
€.4
€C.3
FRET.
EFN

THE F({RST LOCATION NOT USEC BY THiS PRCIRAM 1S 25733,

24316
23%45

24410
24414
24416
244214
24424
24427
24432
24435

IFN

IFN
23A
34A
8GA
T8A
1364
1024
1254
16GA

FORMAT

LOCATION

ENTRY FOINTS

SECTION
SECTIOM
SECTION
SECTION
SECTION
SECTION
SECTION
SECTION
SECTION
SECTION
SECTION

R
R

TYFE

N Dea DD

SUBROUTINES CALLED

13
16
19
Q2
25
28
31
34
37
40
43

CORRE SFONDENCE

LOCATION

24616
24675
25240
25235
25462
25331
25422
25574
24457

TR-67-700-10-2
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9724768

X1B4K
EXCURL

SYMDOL
KX SUM
LAMD &
HE TG HT
CUMMY
$STAR
AJ
ALF A

EFN

- Jelsle]
1209
1600
1725
1875
19400
28G0
3565

SIN
SMFEOP
SQRY
FRMSUD
JUNig,
FECT,
FFIL,
E‘z
cC.e
CC.e

2437)
23558

Fa

LOCATION

44131
24414
244117
24422
4425
24430
24433

IFN

179A
28A
SeA
T24

108A
1144
1414
156 A

SECTION
SECT {ON
SECTiION
$eCTIon
SECTION
SECTION
SECTION
SgCTIoN
SECTION
SECTION

7 A

TYPE

P B B B

A e td d NN RN e e

LOCATIC

2565%0
24652
29046
25210
25340
253%8%
2%474
25%40
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SUJROUTINE TO COMPUTE DESIGN PARAMETER INCREMENTS 0z/16/6 8 PACE 1t
MNOSOL 2 - EFN SOURCE STATEMENT -~ IFN(S) -~
SUBROUT INE MODDL 40001500
*es INPUTS sos HO0018 06
NOSGY VECTOR CONTAINING CURRENT DESIGN VARIABLE NUMBERS,.(DATA COMMON)MOOO1810
BCESGN MATRIX OF DESIGN VALUES, (DATA COMMON) MO001620
ases QUTPUTS ens MO001630
DESGN THE INCREMENT )0 DESGNI(S. 1), FOR I A DESIGN VARIABLE NUMBER MOO01640
CONTAINEU IN NDSGV, (DATA COMMON) MODO1630
%8¢ DESCRIPTION sse HO0D1860
MODDLZ USES DESGN(T.J), I=2,3.10 TO CALCULATE A NEW INCREMENT MOOD16Y0
STORED IN DESCN(3. ). THIS PROCESS I8 REPEATED FOR EACH J MO001880
DESIGN VARIABLE CONTAINED IN NOSGV, MOO0O0 1690
COMMON 7/ DATA 7/ NCNTRL. CONTRL(10!. TITLE(12)., DATE(3), PUNCID, DTO001000
t DATA(240Y) DTOO01300
DIMENS JON WOBJH(?), WCLRH(?) , WIMHT(?), EIMHT(Y), CIMPL(?) , DT002000
1 WCLRS(8). NDSGN(4), NDSGV(t1), LATTC(3,28), BOUNDI(3,100) . DTOO2100
2 SURFC(2D.100), DESGN(17,50), SUBST(SU0), ILATTC(3,26), pT002200
3 ISURFC(20,100) . IDESGN(10.,50), 1SUBST(500). IBNDS(3,100) oT002300
EQUIVALENCE (DATAC3), LMODE 3. ( DATA(2) ., NRAYS )., ( DATA(Y), DT161GO0
1 NSLCS ), ( DATA(4), NCLRS Y. ( DATA(S), NJAIL ), ( DATA(8) ., DT101100
2 NSUBT )., ( DATA(?), NSUBP ), ( DATA(® , NIPLN ), ¢ DATA(9) DT101200
3 IMODE ). ( DATACL10), NSPLN ), ( DATA(11)}., NOBJH ), ( DATAC12) . OT101300
¢ NSURF )+ ( DATA(13), AFLAG ). ( DATA(14), DELY ), ( DATA(15)., 0OT103400
3 FNUMB ). ( DATAC18), FLNGH ), ( DATA(17), WFLGH ). ( DATA(18), DT101500
6 ZETA ). ( DATA(19), HEXPP ), ( DATA(20), DEXPP ), ( DATA(21), 0T101800
7 WEXPP ), ( DATA(22), DLPLN ), ( DATA(23), OMGA2 ), ( DATA(24)., DT101700
8 OMGASL ). ( DATA(25), DELD ). ( DATA(28). EPRAD ), ( DATA(27), bDT101800
9 PSCAL ). ( DATA(28), OMGAF ). ( DATA(29), SPFEA ), ( DATA(3OD) , DT101900
A DUMIN ). ( DATA(31), ODIST ), ( DATA(32), HO ) ( DATA(3Y), pDT102000
8 DELH )., ( DATA(34), SYSMX ), ( DATA(3S}, WXDIR ), ( DATA(38) , DT102100
C WYDIR )« ( DATA(3?), ROTAN ), ( DATA(38). NDSGN(1) )., ¢ DATA(42) .OT 102200
O NDSGV(E) ). ( DATA(S3), WOBJH(L) ), (DATA(B0) ., WCLRH(1) ). DT102300
E ¢ DATA(SB?), WIMHT(S) ), (DATA(?4), EIMHT(1) ), ( DATA(B1), OTi102400
F CIMPL(1) ), ( DATA(88) ., WCLRS(1) ). DTs02500
G ( DATA(O4) ., LATTC(1,1), ILATTC(S.1) )+ ( DATA(382), SURFC(1,1)., DT1U2600
H ISURFC(1,1) Y. ( CATA(2182). DESGN(3,1). IDESGN(L,1) ), priveyoo
I ¢ DATA(2682). SUBST(1), ISUBST(1) ), ( DATA(3182)., BOUNDS (1.1}, OT102800
J IBNDS(1.8) ), ( DATAt2483), NCOND ) , DT102900
INTEGER CONTRL., AFLAG, DATE DT201600
REAL LATYTTC DT202000
START OF SUBROUTINE MOOOL MO 002000
IMAX 3z NDSGVI(g) MODD2200
0O 300 I = g, IMAX MO 002400
1Z = NDSGVI(leg) MO 0026 00
IF ( DESGN(10.1Z) .NE. 0.) ODESGNI(3,J2) = ABS( DESGN(3,12Z) & SQRT(MOOD2800
1 DESGN(2.,12) 7/ DESCN(10.12) ) ) MO003000 12

S00 CONTINUE HO0003200
RE TURN ’ MOD0S 000

END MO0O4200
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SUBROUTINE TO COMPUTE DESTCN PARAMECTER [NCREMENTS 02/36/80 rAGE 2
w00t 2 STORAGE MWAP
SUBROUTINE MODOL
COMMON  VARIABLES
COMMON BLOCK DATA ORIGIN 00001 LENGTH 08466
SYMPOL LOCATION TYPE 8YMBOL LOCATION TYPE SYMPOL. LOCATION TYrE
MCNTRL 00000 ! CONTRL 00003 ! TITLE 00013 L]
DATE ooo2y 1 PUNCID 00032 R DATA 00033 n
LHo0E 00033 ! NRAYS 00034 ! NSLCS 00039 4
NCLRS ooose 1 NJAIL 00037 1 NSUBT 00040 1
mupr 0004 1 1 N;PLN 000¢2 H IMODE 00043 1
NSPLN 00044 ] NOB UM 000453 ! NSURF rooes {
FLAG 000e? 1 DELY Dooso ] FNUMB 000318 L]
FLNGH 000s® [ ] WLGH 00083 R ZETA 00056 L
rExep 00033 ] oEXPP 0onse R WEXPP 00057 L]
oLPLN oNeo n OMG AR 0008 8 L] OMGA ooos2 L]
orLo (T} ] L] EPRAD 00084 R PSCAL 00088 K
MG AF ooose ] SPFEA 00Us? ] DUMIN 0ooro L]
18T ooor 3 [ ] w oogr2 R DELH 00073 "
SYSMx 0007/, ] WXD IR ooors R WYDIR ooore L
OTAN o007y ] NDSGN 00100 H NDSGV 003104 1
wOoB JH 0o011? R WCLAH D012¢ R WIMHT 00139 L]
EIMNT 0nes n cIMPL 00183 R WCLRS opi162 L
LATTC 00170 » ILATTC 00170 1 SURFC 00320 R
ISURFC 0ag320 4 DESGN 04240 R IDESGN 04240 I
uBsST Gs22¢ L] 18UBST 05224 ! BOUNDS 08210 R
m|mND S ms210 1 NCOND 08665 !
. UND IMENS [ONED PROGRAM VARIABLES
SYMBOL LOCATION TYPE SYMBOL LOCAT ION TYPE SYMBOL LOCAT ION TYPE
MAX osee? 1 1z 0sé70 H .
ENTRY POINTS
MODOL SECT ION L]
SUBROUT INES CALLED
L1124 SECT JON [ sYsSLOC SECTION 4
EFN IFN  CORRE SPONDENCE

N IFN LOCATION EFN "FN LOCATION EFN IFN LOCAT ION
s00 18A osr42

TME FIRST (OCATION NOT USED BY THIS PROGRAM IS8 Dg763.
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Link 5
SUBROUTINE TO GENERATL WEIGCHMT VECTOR 02718780
Ve T2 -~ EFN SOURCE STATEMENT - IFN(S) .
SUBROUT INE MWVCTR wvo01200
<
¢ s8e INPUTS o0e wvon1e 00
c VARIOUS DELSICN WEIGHTS, (DATA COMMON) WVDOD1610
(4
4 ses QUTPUTS ¢oe wvooi1e20
€ VCTSTR WEIGHT VECTOR OF LENGTH DINVCT. (TMDESN COMMCN) WvOnie30
[ 4
c ¢3¢ DESCRIPTION ade WV001640
¢ MWIVCTR I8 USED TO GENERATE THE WEIGHT VECTOR IN VCTSTR, WHOSE WVDD:650
(4 LENGTN I8 DIMVCT, FROM THE DESIGN WEIGHTS IN DATA COMMON., wvoo1ie0
(4
COMMON 7 DATA 7 NCNTRL, CONTRL(10). TITLE(12), DATE(3). PUNCID. 0TO0f1000
1 DATA(340)) pvogs100
DIMENSION WOBJHI?) , WCL.RH(?) ., WIMHT(?) ., EIMHT(?), CIMPL(T) . DTO002000
1 WCLR3(8) ., NDSCN(4), NDSGV(1g), LATTC(3.28). BOL..DS(3,100) 0T002100
2 SURFC (20,100}, DESGN(10,50), SUBST(S500), ILATTC(3,2¢), 07002200
S ISURFC(20,100), IDESGN(10.50), ISUBST(S00), IBNDS(3,100) DT002300
EQUIVALENCE (DATAC1), LMODE ), ( DATA(2), NRAYS ), ( DATA(D), oT101000
1 NSLCS )+ ( DATAT4) ., NCLRS ). ( DATA(S), NJAIL ). ( DATA(®) ., DT103300
2 NSUBT ), ¢ DATA(?), NSUBP ), ( DATA(8)., NIPLN ), ( DATALI®) , DT103200
S IMOOE ). ( DATA(L0), HSPLN ), ( DATA(11), NOBJK )+ ( DATAL12), porios30C
€ NSURZ ), ( DATA(13). AFLAG ), ( DATA(14)., LY ). ( DATA(13), DT101400
s FNUMB ), ( DATA(38), FLNGH ). ( DATA(17)., WFLGH )+ ( DATA(L®) ., 0oT101500
@ ZETA ). ( DATA(19) . HEXPP ), ( DATA(20)., DEXPP )., ( DATA(21), DT101600
? WEXPP ), ( DATA(22), OLPLN ), ( DATA(23), OMGA2 )., ( DATA(24), pTi087 00
8 OMGAL ). ( DATA(23), DELD ), ( DATA(28). EPRAD ). ( DATA(27), DT101800
9 PSCAL )» ( DATA(28), OMGAF ), ( DATA(29)., SPFEA ), ( DATAI3D), 0T101900
A DUMIN ), ( DATA(33), ODISY ). ( DATA(32), WO )e € DATA(3IY) 0T102000
B OELM ). ( DATA(34), SYSMX ), ( DATA(35). WXDIR ), ( CATA(38). DT102100
C WYDIR )., ( DATA(3?), ROTAN ), ( DATA(38) . NOSGN(1) )., ( DATA(42) DT 107200
D NDSGV(1) ). ( DATA(S3), WOBJH(1) ). (DATA(SO). WCLRH(S) ;. DT102300
E ¢ DATA(67) ., WIMHT(1) ), (DATA(?3) . EJIMHT(S) ), ( DATA(B?), DT 102400
F CIMPL(1) ). ( DATA(88), WCLRS(1) )., 0T 102500
G ( DATA(94), LATTC(1,1y, ILATTC(2,2) ), ( DATA(182), SURFC(1,8), OT102600
M ISURFC(1,1) ) ( DATA(2182), DESGN(1.,1) . IDESGN(1.1) )., DT302700
I ( DATA(2882) SUBST(1), ISUBST(%) ), ( DATA(Y 82), BOUNDS(1.1), DT102800
J IBNDS(3.1) ). ¢ DATA(3483., NCOND ) DT 102900
INTEGER CONTRL, AFLAG, DATE DT201003
REAL LATTC DT202000
[4
COMMON 7 TMDESN 7 PERIOD, PCOUNT, NOFFND JAIL(10.10). SENTN(10) ,L?003000
g DIMVCT, CORD(8), SIZ¢, OETRM, EOLNG., ESLNG. IMPRV, VCTSTR(6OOD) « L7Y002000
2 VINDX(131) L?002100
REAL IMPRY L?7003000
INTEGER PERJIOD., PCOUNT, SEIITN, DIMVCT, (ORD. V INDX L?0040C0
[ 4
(4 STARY OF MMVCTR wv002000
[ 4
L =0 wvyop2200
1000 IF( WFLGH .EQ. 0.0 ) GO 70 2000 wvoCc24 00
L=l ¢ wv¥po2¢ 00
VCTSTRIL) =WFLGN 1 wvoo2e00
2000 IF( WEXPP .Ce. 0.0 GO TO 23500 wv0o3000
Let o3 wvposgoo0

TR-67-700-10-2
Page 1I-5-51
Progra.m Listing

PAcL



TR-67-700-10-2
Page III-5-52
Program Listing

Link 5
SUBROUTINE TO GENCRATE WEICHT VECTOR 02716780
MIVC T - CFN SOURCE STATEMENT - IFN(S) -
VCTSTRIL) 2 WEXPP wV003400
2300 MRAYS x NRAYS wV003800
171 LHODE .C€6. 0O ) MRAYS = MRAYS o+ MRAYS wv003800
ASGRT = SQRT( FLOAT( MRAYS ) ) wv004 000 1¢
BSART 3 SQRT( FLOAT! NCLARS ) ) WV00e 200 17
IMAX  x NCLRS wWv004400
IF({ LMODE .NZ. 1) IMAX = IMAX ¢ [MAX WV 0048 00
c
< BEGIN DO LOOP ON OBJECT HEIGHTS wWv003000
DO 4000 J = 1, NOBDJH wv00s3200
™ 3 WOBJHIJ) o WXDIR 7 ASQRT WV 003400
TY 2 WOBJHUJ) & WYDIR /7 ASORT wvopse 00
c
c BEG IN DO LOOP ON NUMBER OF COLOAS WV 008 000
00O 3000 ! 2 §, NCLRS wv0o0s200
T™XX 3 WCLRS(I) ¢ TX Ladele YY)
TYY = WCLRS(]) & TY WV 086 00
c
< BEGIN DO LOOP ON RAY NUMBER wWv0os 800
DO Y000 K z f. MRAYS WV0o? 000
LalL ¢4 wvoor200
VCTSTRIL) = TXX wvoore 00
Lal 1 wvoore 00
VCTSTR(L) = TYY wvoor so0
3000 CONTINUVE wV008000
T™X 3 WCLRM(J) 7/ BSGRT wvons200
DO 3500 I 3 1, IMAX wWVD08e00
L2t ¢ 1 wvooss 00
3700 VCTSTR(L) =3 TXX wvoossoo
Lzl ¢ WV 009000
VCTSTRIL) = WIMHT(J) : wWv00o9200
4000 CONTINUE wvV009400
[
CALL PRMSUB( $1000 ) wvV101000 51
IF( L .EQ. DINVCT ) GO TO 32000 wv101200
4 .
4 ERROR - TERMINATE RUN WV 102000
WRITE ( &, 32:%0 ) L. DIMVCT WV102200 56
32100 FORMAT( §HO., 37HNUMBER OF COMPONENTS IN WEIGHT VECTOR, 15, 29H DOEWV102400
18 NOT AGREE WITHM DIMVCT =, I8 ) WV 1026 00
CALL GoOF wvi03000
c ’
4 END OF MWVCTR SUBROUT INE WV1C3600 L 14
32000 RETURN WV 108000

END wv107000

L 1 S



STYHBOL
HCNTRL
DATL
LHODE
WwLRD
NS UBP
NEPLN
& LAG
FLIGH
EXrp
DLPLN
oELD
QMG AF
anisT
SYSMX
O TAN
W8 JH
EIMNHT
LATTC
sSuURrF ¢
uUBST
m~ND S

PFER OO0
JAIL
@ORD
EDLNG
wThHTR

SYMBOL

BSART

™X

AUBMROUTINEG TO GENCRATCE WEIGHT VECTOR

UND IMENS JONED PROGR AM VARIABLES

NV eT2 STORAGE NN

SUBMOUT INE MIVCTR

COMMON
COMMON BLOCK DATA ORIGIN

LOCAY TON reeg 8 rMBOL LOCATION
aonoo ! CONTRL 000018
00027 ! PUNCID 00032
00033 1 NRAYS 00034
0003e ! NJAIL 00037
0006 8 I NIPLN 000¢2
0004 s | NOB JH 00049
00047 1 DELY 00030
00082 n WLGH 00053
000sS R pEXPP 000se
0008 0 R OMGA2 ocos s
00083 L] EPRAD 00084
00086 R SPFEA ooos?
ooor s n o oommr2
00074 R WXD IR ooors
ooory R NDSGN 00100
00117 [ ] WCLRH 0012¢
D0otes [ ] CIMPL 00183
00170 [ ILATTC 00170
0320 I DESGN 04240
05224 R 1suBsT 03224
08210 1 NCOND e 111 ]
COMMON BLOCR TMDE N ORIGIN
00000  { PCOUNT 00001
00003 ] SENTN 00147
00182 1 SIZE 00170
vosre [ ] ESLNG 00173
00178 R vV INDX 13753
LOCATION TYPE SYMBOL LOCAT JON
22e37 1 MRAYS 22860
22¢62 R IMAX 22663
22¢653 R TY 22¢66
22670 L] TYY 228718
ENTRY POINTS
MJIVCTR SECTION 4
SUBROUT INES
samT SECTION PRMSUB
Goor SECTION 11 .UNDS .

VaRIABLES

SECTION
SECTION

00001

TYPE

CICR R B O I B B B B B I RN NN

TYPE

H

!
R
R

CALLEY

TR-67-700-10-2
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pD2/7167%0 PacE
LENGTH 08660
SYMBOL LOCATION Y
TITLE 00013 [ ]
DATA 00033 L]
NSLCS 0003% ]
NSUBT 00040 !
IMOOE 0onoes !
NSURF 00048 !
FNUMB 0003 1 [ ]
ZETA 000s4 [ ]
WEXPP 0008? [ ]
OMG AL [e]s]s ¥ L
PSCAL onuss L}
DUMIN 00070 [ ]
CELM 00073 [ ]
wYDIR ooore [ ]
NDSGV 0010¢ H
WIMHT 00139 [ ]
WCLRS 00162 R
SURFC 00320 L]
IOESGN 04240 H
BOUND & 08210 R
LENGTH 13770
NOFF ND ogooe H
DIMvVCT 00161 1
DETRM 00171 [}
IMPRY 00174 [}
£YMBOL LOCAT ION 1]
ASQRT 22661 (]
4 22664 !
1 22667 4
FWRD. SECTION
FFIL. SECTION
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Program Listing

Link 5
SUBROUI INE TO GENCRATE WTIGHY VECTOR 92716768
MeveTe STORAGE NN
.F CNV, SCCT ION 14 C.t SECTION 11 ]
.3 SECYION 124 .4 S8ECTION 10
cc.2 SCCTION 20 cc.3 SECTION 21
8YSLOC sTCT oM 2
EFN IFN CORRE SPONDENCE
oON IFN LOCATION EFN [14 ] LOCATION EFN
1000 2A 22723 2000 TA 22738 2300
4000 40A 23134 3000 3¢A 23100 3500

32000 30A 23103 32100 FORMAT 227 0R
THE FIRST LOCATION NOT USED BY THIS PROGRAM I8 23207.

c.2
cC.s
cC.e

PACE o
SECTION 16
SECTION 19
SECTION 22
IFN LOCATION
124 22747
42A 23119



)
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. | . o : ‘Program Listing
: , LT ’ Link 5 -
' , : - - Page Revised 10/1/68
INF (NGIGUDT128953-0,77387 1AM 1C 18408 L1OMRC TG94 A 09722768 Fase
3 '
STIILE SUBROUTINE TO CONTROL BESIGN LOGIC : :
$1CFTC STAR2Z M4 | XK7Y LINR & (STAR2) $2001000



b

TR-67-700-10-2
Page 1I1-5-5(
“Program Listing

. Link 5

- ) .'v L . . Page Revised 10/1/68

SUBROUTINE 10 COMTROL CESION LOGIC 6y9/24/68 FACE
$TAR22 e EFN  SOURCE STATEMENY = IFN(S) -~ :

SUBROUTINE $TAR2 ‘ $2061260
ss0 INFUTS sus ' . 82001600
NOSGN  VECTOR DESCRIDING DESIGN ITERATIONS, (CATA COMMON) $2001610
NoSeV  VECTOR DEF INING DESIGON VARIASLES, (CATA COMMON) S2001620
NJAIL  JATL SENTENCE, . (BATA COMMONY $2001630
Lol TEMFORARY STORAGE FOR ©(J) CIMDESN COMMON) 52051635
su% DESCRIFTION 4% $2001640
BYAR2 TESTS THE CESIGN DATA FOR VALIDITY, SETS UP INITIAL $20016506

VALUES, ANC CALCULATES THE WEIGHT VECTOR, THE CONTROL LOOF 1S $2001660
EXECUTED FOR EACH ITERATION ANY CONSISTS OF A CalL TO JUDGE, $20516790
A CALL TO CYCLE, ANC THE SETUF OF THE NEXT DESIGN VARIABLE SET,.S2001680

ANDNNONNNANDNANANNN

COMMON 7 DATA 7 NCNTRL, CONTRL(1m), TITLEC(12), BATE(3), FUNCIC, .01091500

1 DATA(3486) BT00140D
DIMENSION WOBJH(T) , WCLRHIT) » WIMHT(7), EIMHTLT), CIMFLLT) » 0TOn2000
4 WCLRS(G) o NDSGNCaY s NDSGV(14), LATTC(3,26) BOUNDS (3,1G0) CTOG2100 .
2 SURFC(21,1G0) » DESGN(1G,50) » SUBSTISGD)  JLATTC(3,26), BTa02200
s ISURFC(20,100) ICESGNI1G,50), 1SUBST(S50G), 1BNES (3,100 DT002300
EQUIVALENCE (CATA(1), LMODE ), ( DATA(2), NRAYS ), ( BATA(3), BT1010GO
1 NSLCS ), ( CATAC4), NCLRS )y ( DATA(S), NJAIL ), ( CATALS) » DT101106
2 NSUBT ), ( DATA(7), NSUBF )., € DATA(@8), NIFLN ), ( CATA(9) DT101205
3 IMODE ), ¢ DATAC3G), NSFLN ), ( CATAC11)y NOBJH ), ( CATA(12), OT15130O
4 NSURF ), € DATA(13), AFLAG )» ( CATAC14), CELY ), ( CATALL15), DT1014GO
s FNUMB ), € DATA(16), FLNGH )+ ( BATAC17) ) WFLGH )l DATALL 8) CT1645G0
6 ZETA )y ( DATACL19), HEXFF ), ( DATA(20) s DEXFF ) (¢ BATA(21), . DBT1016%0
7 WEXFF )y ¢ DATAL22)» DLFLN ), ( DATAL23) 4 OMGAZ )y ¢ BATAC24), OT103700
8 OMGAL ), ¢ DATA(25), DELD ), ( DATA(26)s EFRAD ) ( DATA(27), DT1G18GO
9 FSCAL 1» ( DATA(28) . OMGAF )4 ( DATAC29) s SFFEA ) { DATAL3D), DTi01800
A DUMIN 3}, ¢ CATA(31), ODIST ), ( DATA(32)s WO Yy { DATAL3DY, BT162G00 . 3
© CELH )  BATA(34), SYSMX ), ( DATA(35), WABIR ), ( CATA(36), ©YiG2100
€ WYCIR ) € DATAL37), ROTAN ), ¢ DATA(38), NCSGN(1) )y ¢ CATA(42),CT302200
D NDSGV(L) )y € DATALS3), WODJH(1) ),y ‘TATAEND) » WCLRHIY) ), 07162350
E C DATA(67) s WIMHT(1) )y (DATA(74), EIMHT(1) )y ( DATALRY), 07102409
F CIMFLC1) )y ¢ DATA(E8) » WCLRS(1) ) DT4025G0
¢ ¢ DATAC94), LATTC(1,4), TLATTCC(L,1) )y ( CATAC182) s SURFC(141), DY31026G5
M ISURFC(1+4) )+ ¢ DATA(2182) s DESGN(1,1), IDESON(1,1) ) -07102700
I ( DATAC26682) ¢ SUBST(1), ISUBST(Y) ), ¢ CATA(3182), BOUNDS(3,1), ©£T3152800
J 3eNES(1,1) )y ( DATA(3483) s NCOND ) ' i DT102900
EQUIVALENCE ( DATA(3204), ATRGGR )y ( DATA(3285), GAUSS ) BT163000
INTEGER CONTRL, AFLAG, CATE, ATRGGR £1201000
REAL LATTC _ DbT2c2000
COMMON /P RHT ZLINE P AGE . FPT062560
INTEGER PAGE Flpo27.00 -

COMMON # TMDESN /# FERIOD, FCOUNT, NOFFND, JATNL(10,10) SENTN(16) L7001000
§ CIMVCT, CORB(6), SI1ZE, CETRM, EOLNG, ESLNG, IMFREVy VCISTR(6000) ¢ L70G2000

2 ViNeX (1), DIOLBKT) Ltr022100
REAL  IMPRV . L7063000
INTECER FERIOB FCOUNT, SENTN, DIMVCT, CORZ, VINOX Lrooennn
IF (NDSGN (&) (LE.G) RETURN ) $2602000 b
IFANESEV LY 6T.0160 TO &0 : $2002200 i




49
L]

170

210

230

260
602

2o

280
299

603

320

349

SUBROUTINE TO CONTROL CESICN LOGIC

$TaARR22 = EFN  SOUFCE STATEMZINY = IFN(3)

WR1TE (5,600)

FORMAT(22HIBAC BESION DATA INFUT)
CALL GOOF

DIMVCT=0

MDIMz=Q

MRAYS=HKRAYS

1F (LMOCE LEQ.QIMRAYS=MRAYS4MRAYS
MO IM= 2 %MRAYSENCLRS4NCLRS+ ¢

1F CLMODE JNE LI MD IM=MD IMeNCLRS
MO 1M=MC IMANOB JH

IFAWFLOH ,NE.OINDIM=MD IMg

1F (WEXFF NELO,IMDIM=MD IM ey
DIMVCT=D IMVCTeMDIM

oall PRMSUBLLSD)

IMAX=NOCSOV (1)

MDIM=IMAX 42

1F (M IM%D IMVCT,LE .6 000 6O TO 170
WRITE €6,601)DIMVCY

FORMAT(OHIDIMVCT=110,28H FROBLEM TOD BIGC FOR MACHINE)

CALL GOOF .
VINDX (1) =D IMVCT 4 -

Lo 210 1=2,11

VINSX (1) =VINDX (1=1) 4D IMVCT
FERIOD=2% (MDSGN (3 ~NDSGH (2) +1)

FCOUNT=D

NOFFND=O

DO 220 1=§:10

SENTN(1) =0

0O 220 J=1,10

JAILC1, =D

CALL MWVCIR

CALL MEVCTRIVCTSTRIDIMVCT+1),%260,ATRGGR 16 AUSS)

+IF ( NSUBT NE, D) GO 1O 275

0O 230 11 = 1, NOBJH

CIOLDITII =CIMRLLTY)

6O 10 270

WRITE (6.602) *

FORMAT (1H136HRAY FAILURE DURING COMFUTATION OF EO)
CALL GOOF .

CALL DOTF(VCTSTRIDIMVCT+4) ,VCTSTRICIMVCT44) yFOLNG)
EDLNG=SARTIEQLNG)

DO 280 JJ = §, NSURF

IFC SURFC(5,3d) NE, 1. ) 6O TO 290

CONT INUE

€ALL  CORCER( NCLRS, SURFC(5,39, CORD )

¢ALL PRTCTL

WRITE (6.,603)

‘"TR-67-700-10-2 -
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09/24/68 ' e

82602406 3
$2002600
Sann28n0 7
$2003000
S2003200
$2063406
$2063500
$2003800
$2004000
820042090
$2004400
$2604600
$2nn04800
32005000 23
Sznns2n0
$2005400
S$2005600
$2005860 3
$2006000
$2006200 38
$2006400

. $2006600

S2006800
$2607000
Sa2onnr200
$2007400
$2067600
S26076800
$2006060
S2008200
$2008400 55
$2066600 58
2008650
82008700
$2068750
520668600
$20210600 73

. S2oz21200
$2023409 74

$2621600 78
$2021800 1)
$2021900
$2621920
$2021940
Sa022000 o3
$zn22200 o5
$26022460 96

FORMAT (1 HIIX23HDESION VARIABLE NUMBERSEX312HINCR, FACTORIX11HCETERMS2G22600

FINANTSX 1 0RILE LENG THSY JGHNEW LENG THAX § $HIMP ROVEMENT)

LINE=LINE+2
CALL JUCCE (S35

CALL CYCLT (2 -

NDSGN(4) sHNDSCH L) =g

CO ann 1z, 1Ha%

IFENCSCVITeg) —T.NDSGN(3)16O TO 380
NSSGVI1eg)=NDSCN(2)

$2022800
$2623000
S2023250 o8
52023400 104
$2023609
S2623800
$2024909
S2624299

s

Coe ... TR-67-700-10-2
PR o S * Page 111-5-58
L ' . . ... 'Program Lisling
. -+ . " Link 5

o Page Revised 10/1/68

SUBROUTINE 10 CONIROL BESIGH LOGIC 6o/247/68 ‘ FAGE
$TAR22 = EFN  SOURCE STATEMENY <= IFN(S) - '

¢O 10 400 . . $2024400
380 NCSGVELeg)=NOSOVIleg ey $2024600
400  CONTINUE . $202¢ 800

3F (NOSONT4) L6 T.0)60 YO 320 . . ‘ $2625605
< . :
420 RETURN ' : . 82025200

END ' . ‘ : $2026000



-
;

SUBROUTINE 1O CONTROL BESION LOG1IC
$TAR22 - EFN SOURCE STATEMENT

¢O 10 400
30 NESOV(1eg)NDOSGVTeg oy
1.1, CONT INUE

IF (NDSGN(4) .6T,0160 TO 320

420 RETURN
€END

1rNLS)

TR-67-700-10-2
Page 111-5-58
Prograrna Listing

Link 5
Page Revised 10/1/68

09724768 ‘ Fact

$2024400
$2024600
82024850
$2625500

82025200
$2026000



Vom
.{

-

o

SYMCOL
NCHTRL
CATE
WCE
NCLRS
NSUDF
NSFLN
£LAG
FLNGH
XFP
OLFLN
cELD
OMG AF
o181
SYSMX
OTAN
OB I
CIMNTY
LATTC
ISURFC
WesST
1ENDS
CAUSS

LiNlE

FERIOD
JAIL
oD
EOLNG
VCISIR

SYMPOL
M IM
1

LUCROUTINE 10 CONTROL BESIGN LOG1IC

$TAR22

8TAR2

COMMON BLOCK

00009
ooan2?
00033
00036
00041
00044
00047
00052
00G5%
00060
00063
00066
00074
00074
onn?Y
00117
00144
00370
00320
05224
0£210
066C7

LOCATION

ot Dot D WDV VD DU MBI od okt ot o0 0t 3 o0

TYFE

COMMON BLOCK

o000

COMMON BLOCK

[lalalolo]
elalelo} )
0D162
on172
00175

LOCATION

22673
22676

SECTION

X0 en e we

TYFE

DATA ORIGIN
BYMEOL LOCATION
CONTRL 56061
FUNCID 66532
NRAYS 60034
NJAIL oon3T
NIFLN 00042
NOBJH Boo4s
DELY 00056
WFLGH ©0053
DEXFP oHO56
OMG A2 00051
EFRAD 00064
SFFIZA L
w 7607%
WXD IR 60675
NDSGN 60100
WCLRH 05126
CIMPL 05153
ILATTC 00170
BESGN 84240
15UpST 05224
NCOND . 06665

PRNT ORIGIN
FASE 65004

TMDESN , ORIGIN
FCOUNT 00004
SENTN 00147
s12¢ LYo
ESLNG 00173
VINDX 13755

UND IMENS IONEL FROGRAM VARIABLES
SYMEOL LOCATION
MRAYS 22674
Y] 22677

STORAGE MAF

SUBROVUTINE STAR2

COMMON VARIABLE S

’

05001

TYFE
1

ot ot 0ot B Mokt BHDN DD N0 es ot =t oe N

TYFE
1
1

ENTRY FOINTS

SUBROUTINES

CALLED

TR-67-700-10-2
Page 11I-5-59
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09724768

.

LENGTH

SYMEOL
TIivLe
OATA
NSLCS
NSUDTY
IMOBE
NSURF
FNUMB
2CETA
WEXFFP
OMG AL
FSCAL
DUMIN
CELH
WYD1IR
NDSGV
WIMHT
WCLRS
SURFC
1DESGN
BOUNCS
ATRGGR

LENGTH

LENGTH
NOFFND
DIMVCY
CETRM
IMNPRV
cJLe

SYMEOL
TMAX

0s671

LOCATION
6O013
0C033
0003%
00040
0004Y
O0n46
006051
0n05¢4
05057
6o062
000683
06070
00073
00076
00104
00135
00162
00320
04240
06210
06666

on0o2

13711
60002
00161
00174
an174
13770

LOCATION
22675

P AGE

1

h Y

P

XN oe WD Ve WX DB Mot ot ot s WD <

XX e e

TY¥



-
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SUBROVTINE 1O CONTROL DESICN LOGIC 09/2¢/68 FACE &
$TAR22 STORAGE MaR
JFWRD, SECTION 10 COVF SECTION 1 PRMSUD SECTION 1
MIVCIR S$ECTION 13 MEVCTR SecrioN 14 ot SCCYION 1
$GRY SECYION 16 CORCER SECTION . 17 FRTCTL SECTION 1
JUBGE SECTYION 19 CYCLE SECTION 20 JUNGE , SECTION 2
SFFIL, SECTION 22 FCNV, SECTION 23 8YSLAC sgction 2.
EFN  IFN  CORRE SPONDENCE
TN IFN LOCATION . EFN IFN LOCATION EFN IFN LOCATLIO
0 8A 23606 660 FORMAT 227113 50 oA 23607
170 324 23312 . 604 FORMAY 22720 210 36A - 23116
20 SOA 23144 260 734 23255 279 T5A 23216
230 674 23200 602 FORMAT 22730 280 seA 23253
290 1A 23256 603 FORMAY 227490 326 7 A . 23306
»o 1044 23321 420 123A 23347 400 117A 23340

360 114A 23338
Trs FIRST LOCATION NOT USED BY THIS FROGRAM 1S 23373,




INF . NOLOUO0S.44800-0,77387.AM IC

»
sTITLE JPL MATRIX INVERSION LIBRARY SUBROVUTINE
SIBFTC MVRTY  Meq.XR? LINK 8 (MAT INV)

TR-67-700-10-2
Page I1I-5-61
Program Listirg
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18J08 LIOMKE 7004 A 02/15/780

PASE o



nNnNNH-NH

NnNANN

NNHOH

hﬂﬂgg

40
43

¢0
70
80
(1]
20
3
100
108
110

130
140
150
160
170
200
208
210
220
230
250
»n0
oo
30

TR-67-700-10-2
Page IlI-5-62
Program Listing
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IPL NATRIN INVERSION LIBRARY SUBROUTINE og/16 788
HVARTY - EFN SOURCE STATENENT - fIFPN(D) -

SUBROUTINE MATINV (NDIM,A.NORDER.D.NORDER.OFTERN,81,88)
MATRIXN INVERSION WITH ACCOMPANIYING SOLUTION OF LINCAR COUAT JONS
DIMENSION A(NDIN.NDIMN) .BINDIN.®)

P IVOT=8®

P IVOTass

INOEX (N, 1) =82(INeg) -(2N))

DIMENSION 81(2) ,82(®)

INTECER 21,72.81

EQUIVALENCE (ITROMW, JROW) . (JCOLUM, JCOLUM) » (AMAX, T, BWAP)

INITIALIZATION

DETERN=1.N
NazNORDER
MzMORDER

DO 20 J=3.N
83tH =0

0O 350 1=z1.N
izl N
Z2zT1eN

SEARCH FOR P IVOT ELTHENT

AMAX 20,0

0o 3103 Jai.N

IF (83()) .EQ.1) GO TO 108
DO 3100 K=1.N

IF (81(K)-3) 00,100,740
IF (ADS(AMAX) -ABS(A(J.K))) @83. 2100, 100
IROW= 4

1COLUNEK

AMAX=A(J.K)

CONT INUE '

CONT INUE

$1(IC0LUM) =83 (IQOLUN) o3

INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON D JAGONAL

IF (IROW,.EQ, JCOLUN) €O TO 290
DETERN=-DE TERN

0O 200 Lug,N
MAPSALINOM,L)
ACIROM,L) 2A(ICOLUM,L)
ACICOLUN,L) sOWAP

I (N.LE.0) GO TO P80
DO 2350 Lsg.M

SAP2P (IROVY, L)
BITROM,L) =D ! TCOLUN,L)Y
B(ICOLUN,L) sBVAP
83(24) = NOM

831(28) =1Cc0LUN

$2(1) A JCOLUN, 1COLUN)



S0
(1 ]-]
er0
r00
708
730
740

JPL HMATRIV INVERSION LIBRARY SUBROUTINE
SCURCE STATEMNENT

OCTTANDC TERNGSR (D)
OIVIOE PIVOT ACVW BY PI/OT CLENENT

ACTCOLUM, ICOLUMN) 8.0

00 380 Leg.N

ACTCOLUM,L) SA(TCOLUN.L)Y 7081 ])
IF (%K..L2.0) 6O TO 380

0O 370 Lss.N

BCICOLUM, LI sB(ICOLUN.L) 780(])

RTOUCE NON-# IVOT AOM i

00 $30 Li=g.N

IF (L3.CQ.ICOLWM) GO TO 830
TzAtLg, JCOLLM) )

AtL S, ICOLUM) 20.0

00 480 L=3.N

ALY L)ACLEL) ~ACTCOLUN,L) T
7 (NLE.O) GO ™ 830

00 S0D Leg.M

BILE.L)=BILE,L) ~BICOLUM, L) ST

INTERCHANGE COLUNNS

DO 710 I=t.N

IF (83(L3).CQ.81(.8)) GO TO 710
JAOW=81(LS)

JOOLUNRS S (LD)

DO 708 Ksi.N
SIAPRA (K ) SR

AR, JROW) 24 (K, JOOLUN)
ALK . JOOLUMN) s AP

TR-67-700-10-2
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sSYMBOL
n

MO
it an

L

108
100
740
[

=0
200
208
"o
310
»no
380
30
0
L 1)
710
e12
“o
L1

TR-67 700-10-2

Page III-6- 64

Program Listing

Link 5

IPL MATRIN INVERSION LIBRARY SUPROUT INK 02/10/88
MVATS STORASE NAP

SUBROUTING  MATINV
UND IMENS JONID PROGK AN VARIASLES

LOCATION TY?eg SYNDL LOCATION 41 4 SYMBOL
00004 ! 22 00008 H 1ROM
000018 ! 100LUM ooo0e 1] JOOL UM
00003 ] 4 00003 [ ] ~NP
000t M cooor ! J
00034 ! [ 00012 H L
0onte 4 L2 00013 ]

ENTRY FOINTS
MATINV SECTION 3
SUBROUTINES CALLED
AYSLOC SECT ION 4
EFN  IFN  CORRE SRONDENCE

IFN LOCAT ION EFN IrN LOCATICN N
1A 00031 19 3A 0co3? 20
124 00040 850 1334 0p4es L 1]
16A o030 40 17A 00133 [} ]
40A Joeo3 30 214 00137 (1]
304 ooe0d T0 L£OA 00183 [ [/]
1604 overs ] 344 oosre 20
seA ootre 110 ARA ooR0s 130
74A cos?s 140 48A ooee0 1850
37A 00Re0 e SEA ooessé 170
S0A 0ooges 211 e3A ooese 230
eSA ooRes 230 08A o00res t 14/}
784 ooy 320 834 00317 330
034 oo33e 350 S0A 00343 333
104A oosrs 380 %A oo3se 370
107 A 00413 400 1104 onegs 420
11447 ooege 430 1174 00e32 439
1284 0Ges? 800 1284 00493 e00
1654 oose? 610 1414 00302 611
1434 00911 e20 144A onsie 30
1914 00333 es0 1534 00340 708
1304 oo3s? e?0 150A oonses 700

TIE FIRST LOCATION NOT USED BY THIS PROGRAM 18 00783.

LOCATICN
\ ONos
00208
00003
00010
00019

IFN
7A
18A
10A
254
S1A
354
43A
49A
S04
1A
‘oA
34
934
94
1124
122A
1374
1424

, 1494

1634
1634

™mee

", oy



-

£

Section 6

LINK 6
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INF \ND1D001.44000-0.77307. AN IC 1008 LIONKY 7084 A4  02/18/80 rasE ¢
» .
sTITLE SUBROUTINT TO COMPUTE FOCAL LENGTH AND POCAL POINT .
SIBFTC PARAXZ Hpe . XR? LINK & (PARAX) PROO100D

s




Link 6
SUBROUTINE TO COMPUTE FOCAL LENGTM AND FPOCAL POINT og/18/780
PARARZ - EFN  SOURCE STATEMENT - IFM(S) -
SUBROUTINE PARAX( COLOR, FOCALL., FOCALP ) PROD120GO
3
¢ ess INPUTS os0 PROO%200
€ COLOH NUMBER OF COLOR TO BE USED. PRODI210O
[
' ess OUTPUTS see FRODSI3CO
C FOCALL FOCAL LENGTH VALVUE, PRODO1310
€ FOCALP FOCAL POINT VALUE. PROD132D
[
c ses DESCRIPTION ses PROD34 0O
¢ THIS SUBROUTINE COMPUTES THE FOCAL LENGTH AND FOCAL POINT PRODSS SO
c FOR THE SPECIFIED COLOR., IF THEY ARE INFINITE, THEN FOCALL PROD1620
c AND FOCALP ARE SET TO ZEMO. PROD343D
¢
COMMON 7 DATA 7 DUMMYL(27), DATA(3483) PRODEISOO
EQUIVALENCE ¢ DATA(23)., OMGA2 ) ¢ DATA(26), EPRAD ). ( DATA(12) ,PRODI70CO
1 NSURF ), { DATA(102), SURFC(1.1) ) PROD1S0CO
DIMENSION SURFC (20,100 PROC2000
[
COMMON/AZOB J/THTR, SNTHTR,CSTHTR AZ004000
¢
INTEGER (. OLOR PROD2000
DIMENSICH XVCT(3), QVCT(3) PROD2200D
¢
< START OF PARAX SUBROUTINE PROO3OCO
<
H = EPRAD & OMGAR PROO3S0D
FOCALL = 0.0 PROD3?700
FOCALP = 0.0 PROGISOO
CALL RAYTR( D., ONGA2, M, COLOR, XVCT, QVCT, SMISS. $400, $300, 004000
g $600, D, DUMNY, DUMNY ) PROOC4 10D 2
co TO s00 PROD4300 :
400 WRITE ( 6, 32000 ) 8SNISS PROUS000 [ ]
32000 FORMAT( 1HO, 27HPARAXIAL RAY MISSED lmrace. 1s ) PROO5200
CALL GOOF PRODS40D )
800 WRITE ( ¢, 32010 ) 8MNISS PROOSOOD ?
32010 FORMAT( $HD, 33MPARAXIAL RAY REFLECTED AT SURFACE, I4 ) PRODS200
CALL GoorF PRODS4 0D [
600 IF( QVCT(2) .EQ. 0.0) GO TO 1000 PROO?000
ALPHA = - QVCT(3) /7 aQvCcT(p) PROO?200
FOCALP 3 ALPHA & XVCT(2) ¢ XVCT(3) PRODY400
FQCALL = ALPHA & N PROOYE 0O
IF ¢ SURFC( COLOR+¢.NSURFes ) .LE. 0.0 ) FCCALL 2 - FOCALL PRODSOOD
c
1000 RETURN PROO9OOD

END

TR-67-700-10-2
Page III-6-3
Program Listing

PROO9S200



SUBROUTINE TO COMBUTE FGCAL LENGTH AND FOCAL POINTY

PoRARD
CONMON BLOCR
SYMROL LOCATION ™YL
OABMMY S 00900 ]
o RAD oome L]
COMMON  BLOCK
™R 00000 [ ]
SYMBOL LOCATION TYPE
aver mere L
SYMBOL LUCAT TON TYeE
" 08700 [ ]
APNA osr03 ]
PARAX SECTION ?
RAYTR SECT ION [
.UNOS ., SECTION 11
SYSLOC SECT ION 2
N wa LOCATION
400 sA o763
aso00 FORNAT 08?36

DATA

A8

SIPRME NP '
SUBROUTINE PARAX
COMMON  VARIABLES
ORIGIN 00004
SYNBOL LOCATION YL
DATA 00033 ]
NSUN 00048 L {
ORIGIN - 1144
SNTHTR 00004 "
DIMENS IONED PROGRAM VARIABLES
SYNBOL LOCATION CTYRE
aver oners ]

UND IMENS [OMED PROGRAM VARIABLES
SYMBOL LOCATION YL
sM188 0s?01 (]

ENTRY POINTS
SUBROUTINES CALLED
LFWRD, SECTION ]
FrL. SECTION 12
EFN  IFN  QORKRE SPONDENCE
N N LOCATION
300 74 os778
32010 FORMAT 08724

THME FIRST LOCATION NOT USED BY THIS PROGRAN I8 OvO7S.

TR-67-700-10-2
Page IlI- 6-4
Frogram Listing

Link 6

0p/18/80

LENSTH

SYNROL
oS AL
suwrc

LENGTH
CATHTR

S$THBOL

SYHBOL
DUNMY

EFN
600
1000

JFCNV,

[ S
oseee
LOCATION L4
ocoe s ]
oaszo0 L]
00003
0oo0e [
LOCAT ION e
LOCATION T
08?02 R
SECTION 10
SECTION 13
IFN LOCATI N
9A oross
1354 07043
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SUBROUTINE YO FERFORM OF T1C CIAGHOSTIC CALCULATIONS 09/24/64 PAGE

$TARYY « EFN  SOURCE STATEMENY - IFNI(S) -
SUDROVUTINE STAR3 83061260
ste CESCRIFTION 822 $3661500

THIS SUBROUTINE 15 USED TO CALCULATE AND PRINT CERTAIN OFTIC 33601510
DIAGNOSTICS. AVERAGE X, Y, AND SFOT S12C ARE COMFUTER FOR ALL $3001520
SFECIFIED FLANES AND FOR THREE SFECTAL ONES CHOSEN TO MINIMIZ2E $3001530

KMS X, RMS Y, AND SFOT S12E. $3601540
COMMON 7 DATA # NCNTRL, CONTRL{IG) . TITLE(32), CATE(Y) . PUNCIC, BYaniaco .
3 OATA(DLEE) 8T601300
DIMENSTOH  WOBJIHIT) » WCLRHIT) , WIMHTLZ) , EIMHT(T), CIMPLLT) tion26an
1 WCLRS(6) s NDSGNUa), NESGVI11) s LATTC(3,26) BOUNDS(3,100) CTO02100
2 SURFC(2G,160), BESGN(10,5G), SUBST(560), ILATTC(3,26), CIon2enn
s ISURFC(20,400) s JCESGN(1G,50), 1SUBST(500), TBNCS(3,100) CT0023609
EAQUIVALENCE (DATAC1), LMIDE )y ( CATALZ), HRAYS )y ( DATALY), CT1010%00
4 NSLCS )s ¢ BATALA), NCLRS 3o € DATALS), NJAIL ),y ( DAYA(E) » BT101100
2 NSUBT ), C DATA(T7), NSUBR 3, { DATACB), NIFLN ),y CATAL9) 01301200
s IMOCE )+ ¢ DATAC1G), NSFLN )¢ € DATAL11), NOBJH Iy t DATA(12), DT101300
4 NSURF ) C BATALI3), AFLAG )y ( BATACLI4), BELY ), { DATA(15), CTi01400
8 FNUMB )y € DATAC16) s FLNGH )y ( DATAL17), VFLGH 12( CATA(L18) 0T101500
6 ZETA )y ¢ CATAU10), HEXFF ), ( CATA(2G)s BEXFF ) ( CATAC21), DT101600
9 WEXFF )y ( DATA(22), CLFLN ), ¢ BATALR3), OMGAZ ) { DATAL24), ©DT10170O
8 OMGAY )+ € DATA(25), DELD )y ( DATA(26), EFRAD ), ¢ DATAC(27) ©T3031800
9 FSCAL ) { DATA(20) s OMGAF 3y  DATALZO), SEFEA )y ( DATA(3IDY) DT301900
A DUMIN ), ¢ CATA(31), OCIST )y ¢ DATAL32)y HO Yy,  DATAC33)y, ©CT1G2000
B DELM )+ ¢ DATACZ4), SYSMX ), ( DATA(35), WXDIR ), ({ DATA(36)y ©Y102100
€ WYDIR )+ ¢ BATA(37), ROTAN ), ( DATA(38), NOCSGN(1) )y CATA(42),0T102200
D NDSGV (1) )4 ¢ DATA(S3) s WOBIHIL) )4 (CATALED) » WCLRH(1) ), 07102300
£ ¢ BATA(E7), WIMHT(1) )4 (DATA(74) s EIMHT(L) )y ( DATACRY), BY102400
F CIMFL(1) )y ¢ DATALBS) » WCLRS(Y) )y BTi02500
6 ¢ DATAC94), LATTC(1,1)s ILATTC(3,3) ) { CATA(3e2), SURFC(4,1)y DT102600 B
W OISURFCL1,1) ) ¢ DATA(2182) 4 BESGN(343), ICESON(141) )y 0T102700
1 ¢ DATA(2682) s SUBST(1), 1SUBST(1) )4 € DATA(3382)4 POUNDS(1,1)y DTi10200D
J IENCS(1,1) ), C DATA(3283) NCOND ) DTi02900
EOUIVALENCE ( CATA(3484), ATRGOGR )y t CATACI485), G AUSS ) CT103000
INTEGER CONTRL, AFLAG, DATE, ATROGR DT201000
REAL LATTC .DTZGZGDD
COMMON 7 TMPATT /7 NM1SS, NRFLCT, NVIGN, NRAYSE, XBARy YBAR, XSTAR,L3OG1000
4 YSTAR, RSTAR, SJSTAR, XCURL(201), YCURL(2G1), MXBAR: KXBAR L3Gn1209
2 MYBAR, RYDAR, AX, BX, CX, AY, BY, CY) ACAF, BCAF, CCAF .L3ﬁ§1400
REAL MXDAR, KXBAR, MYBAR, KYDBAR L3602050
COMMON/AZOD JZ/THTR (SNTHTR | CSTHTR A2094000
COMMON /8 RNT ZL INE +F AGE F10625600
INTEGER FAGE Flon2700
CIMENSION XVCT(3), QVCT(), HE1TS(T), LAMCALIGO), FMYUT), $36026900
3 OLIST(g8), TEMFS(20M) ‘ _ S3002299
CATA FMTC1) 7 6MOIH o1 7, FMT(2) /7 6H3,2X, 7y FMTLT)/6H 12 ) /,53G03000
§ EFRMY 7 BHE16.74 70 AFRMT 7/ 6HLX2A6, 7y FINTYY 7 6H INFIN 7/, $3003260
2 FINTIY2 7 GHITY / $3653400
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SUDROUTINE YO FLCRFORM OPTIC DIAGHOSTIC CALCULAYIONS
SOURCE STATEMENY -

$TARY2 = EFN

REAL  LAMDAX, LAMDAY, LAMDAKy LAMDAOD,

INTECER  SMISS

CEAUVIVALENCE (MXCURL(%)oX(UéL(l))'(KXCURL(Ilo?EHFS(i))o

LAMD A,

IFN(S)

LAMDAY

(MYCURL (1)  YCURL (1))  (RYCURL (1) , YEMES(204))

REAL MXCURL(200) JRXCURL(200) JMYCURL(200) JRYCURLI200) WXCORDE200)

YCORD (200)
SYARY OF 8TARY SUBROUTINE

CALL PRYCTL

WRITE ¢ 6, 32010 )
232010 FORMATC 1HO, SHCOLOR, 3X, 312HFOCAL LENGTH, 8%, 311HFOCAL POINT, 5%X,8$36082G0

2000

2500

Jono

3559

4000

4560

$GHBACK FOCUS, X, 9HF/ NUMBER )
LINE & LINE ¢ 2
BNIHIR = 0.0
09 7000 1 & 1, NCLRS
THIR = 3,1415926%
CSTHIR = - §.0

COMFUTE FOCAL LENGTH AND FOCAL FOINT

CaLtL FARAXC 1, FOCALL, FOCALF )
THTR = 0.0
CSTHIR =z 1.0

COMPUTE BACK FOCUS AND F NUMBER

CALL MERICC 1, BFOCUS, FSHUMB )
IFC 1 .EQ. 3§ ) OFL = BFOCUS

GENERATE OUTFUT LIST AND FORMAT FOR FOCAL LENGHT, FOC

FOINT, BACK FOCUS, AND F/ NUMBER

IF ANY VALUE 1S 0.0 THIS INCICATES INFINITY SHOULD BE

FRINTED OUTY
DO 2000 J = 3¢ 6
FMT(J) = CFRMT
ITEMP =
1F ¢ FOCALL EQ., 0.0 )
OL1IST(1) = FOCALL
1TEMP = 2
¢ 70 3000
OLIST( (1) = FINTYY
OL1ST(2) = FINTY2
FMT(3) = AFRMT
ITEMP = 3 .
1IF( FOCAL? .EG. 0.0 ) 6O TO 3500
OLIST(ITEMF) = FOCALP
TTEMF = 1TEMP ¢ 3
6O 10 <000
OLIST(ITEMF) = FINTY)
OLIST(ITEMP+3) = FINTY2
FMT(e) = AFRMY
ITEMPF = ITEMP o 2
1F { BFOCUS EQ. 0.0 )
OLISTCITEMR) = BFOCUS
ITEMP = ITEMP o §
0 70 5000
OLIST(ITEMPF) = FINTYy

6O Y0 2500

¢O 10 4500

TR-67-700-10-2
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09/2¢ 768

$3004000
$3005000
$3508610
$3605020
83008030
33005040

$3067000

$3907500 2
$3600000 3

$3068400
$3008600
$3608800
$3101000
83101200
$3101400

$3162000
$3102200 6
831024090
83302600

. - 833103000

$3303200 10
$3103400 ’

$3104000
83104200
$3104400
$3104600
$31050060
$3105200
$31605400
83105600
$3105000
$3106600
$3106200

"$3166600

83166600
83107600
31567260
$3107400
$3107600
$3167600
$31680500 |
$31668609
$3108000
$3159000
$3109200
$3203000
83261200
$3201¢60
£3201650
$3262500

PacE



s
N

3000

3500

NOANAN

€000

70060

8000

4
<

026

100090

‘40200 EX1TP £ 0.0

SUBROUYINE YO FERFORM OFTIC DIAGNOSTIC CALQULATIONS
$TARY2 * CFN SOURCE SYATEMENY = (FN(S) -~

OLISTCLITEMFeg) = FINTY2

FHI(S) = AFRMY

IVEMP 5 JYEMP o 2

1F ¢ FINUMB ,E0., 0.0 ) GO TO 8%0n
OLISY(ITEMF) = FONUMB

¢0 10 600D

OLISY(ITEMF) = FINTYY
OLISTUITEMFeg) & FINTY2

TYEMP & JYEMP ¢

FMILG) = AFRMY

FHY 1S (1M o33.2X, AND €16.7 OF 4X2A6, DEPENDING ON
WHETHER THE VALUES ARE ZERO OR NOY

PRINT QUY VALUCS OR COMMENT INFINITY
WRITE ¢ 64 FMY ) 1, COLISTUD, J=q1,1TEMF )
LINE = LINE ¢ 3
CONTINVUE

CONPUTE ODJECT HEIGHTS
O €000 It 4, NODBJH
HETTS(J) = WD ¢ FLOAT( J-31 ) % DELM
THIR = 0.0
SNINTR = 0.0
CSTHIR = 3.0

PRINT HEADING FOR EX1T FURIL
WRITE ¢ 6, 32020 )
FORMATL $HO,» 4%, GHHEIGHT, &X, SHCOLOR, 4X, I10OHEXIT FUFPIL )
LINE & LINE ¢ 2
0O 33600 J £ 1, NOBJH
IFC HEITS(Y LEQ. 0.0 ) GO 10 13600
PO 13560 1 £ 3, NCLRS

LALL  RAYTR( 0, 0., HEITS(D), 1, XVCT, QVCY, SMISS, $i0200,

1 $10200, $160G0, O, DUMMY, DUMMY )
IFC QVCT(2) NE. 0.0 ) GO 1O $0500

.

6O 10 11009

40500 EXITE = - GVCT(3) & XVCT(2) /7 QVCT(2) + XVCT(d)
q1000 IF{ LINE LLE, 834 ) €O TO 33500

<
4

BEGIN NEW FAGE, PRINT TITLE
CALL PRYCTL
WRITE ( 6, 30020 )
LINE = LINE + 2

s4800 IFC EXITA .MI. 0.0 ) ¢O 10 120090

<

FRINT INFINITY FOR VALUE OF EXIT FUPIL
WRITE ¢ 6, 32030 ) HELITS(N, 1

s2030 FORMATC 3K o E34.7, 4%, 11, 6X, OH INFINITY )

<
<

¢© 10 313000

FRINT EXIT FURJL VaALLUE

g2000 WRITE ¢ &, 32040 ) HELTS()), 1, EXITP
s2ca0 FORMATE 3H o E14.7, &Xy 13, €18.7 )
oo LINE = LINE ¢ 3

13500 CONTYINVUE

TR-67-700-10-2
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09/24760

83202200
83262409
$3202609
$3263600
$3203200
$3203400
$3203800
$3204000
$3204200
$3204400

$3205000
83205200

$3205400
$3205600
83206000
83207000

$3208000
$3208200
$3206400
83209000
$3209200
$3209400

$3301000
$3303200
$3301400
$3301600
$3302000
83362400
$3303600
83303400
$3303600
$3304 000
$3304200
$3304400
$3304600

83305600

83365200
83305400
$3305600
$3305600
$3306600
$3306400
$33066060
$33058090

~ $3307000

$3307600
33307000
$3358500
$3308200
$3308400

80

(1]

76

86
89

L H

| 1

Fact
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SUBROUYINEL Y0 FCRFORM OFT1C DUIACHOSYIC CALCULATIONS 09724768
$TARN2 = EFN BOURCE STATEMENY - IFN(S) -
13600 CONYINUE $3350500
THIR 2 ROTAN ® 3,1415926% 7 180, ) $3309500
TBHYTHIR £ SIHC THIR ) : $3308200 10)
CBINTIR & cOSt THIN ) $3309400 1648
MEAYS © HRAYS $3309500
IF{ LMODE EQ. D) MRAYS s 2 & MRAYS 83309800
<
MIEMP & D $3400560
0O 20000 J = 1, NOBIUK ' $3461000
0O 20000 1 £ 3§, NCLRS ’ , $3402600
‘ .
MICMP © MIEMP o § $3402200
4 COMPUTE STAYISTICAL INFORMATION 83402400
CALL SMPORL T, J, MELTIS(H, BF1, 3. TEKPS ) 83462600 1158
calL PRICTL 83402800 118
WRITE ( 6, 32050 ) MIEMP, J, 1 $3403009 119
32050 FORMAT( MG, Z713,14H. OBJECT POINT, 12, 1%, 6H COLOR, 12, 21H ...33403200
P | $3403400
[ 4 .
c PRINT GUT RAY TRACE INFORMATION 83404000
WRITE' € €, 32060 ) MHEITS(H, THTR, MRAYS, NMISS, NRFLCT, NVIGN, 83404200
1 NRAYSH . $3404400 120
32060 FORMAT( 1Ha, TX: GHHEIGHT, 10X THAZIMUTH / 2X, 2€16.7 7/ 6X, $3405000
1 S2MRAYS TRACED MISSEG REFLECTIONS VIGNETS SUCCESSES / 9X, 13,83405200
26X, 13, 8%, 13, 8X: 13, X, 13) $340%5400
LINE = LINE ¢ 30 . $3405600
(4 . .
C PRINT OQUY RAY STATISTICS 83405000
WRITE ¢ &, 3207G ) MXEAR, KXBAR, MYDAR, KYBAR, AX, ©X: CX, AY, $3405200
1 BY, €Yy ACAF, BCAP, CCAP ' $3406400 122
2670 FORMATC 1HD, &%, SHMXBAR, 11X, SHKXBAR, $1X, SHMYBAR, 11X, $3406600

3 SHRYDAR 7 2X, £€16.7 /7 $0X, 2HAX, 14X, 2HEX, 14X, 2HCX 7/ 2X, $3407000
2 3C36.7 /7 §uX), 2HAY, 14X, 2HSY, 14X, 2HCY /7 2X, 3C16.T /7 11X, 83407200

S §HA, 13X, $HD, $8%, JHC 7/ 2X, BEI6.T ) $3407400
LINE £ LINE ¢ 32 83407600
WRITE ¢ 6, 32080 ) $3408000

32080 FORMAT( MO, 20X, 13HLOC, OF FLANE, 5%, OHAVERAGE X, 7X, SHAVERAGESI20e400
1 Yy 8%, 120TMAGE HEIGHY,8X  SHRMS X, 11X, 5HRMS Y,9X 9HSFOT S1ZE ) $3408600

LINE = LINE ¢ ¢ $3408800
LAMDAY = - BX 7 AX $3409000
LAMDAY = = BY /7 AY © 83409200
LAMDAR £ = DCAP / ACAF . $3409400
tFt 1 NE. § ) 6O O 12500 $3501000
LAMDAD & S.°TAR ¢ FLOATU NSFLN ) & BLFLN $3501200
DO 34000 K = g, NIFLN i $3501600
14600 LAMDAL K 5 = LAMDAG ¢ FLOAT( K-1 ) # DLFLN $3501800
¢80 LAMDAT = LAMDAX $3552000
RTEMF £ ¢ ' $3502400
FNRzNRAYSD i 33502402
15000 XCAR = MXJAR & LAMCAT o KXBAR 83502000
YOAR z MYEAR ¢ LAUBAY ¢ KYBAR $3502809
HIMAGE & XBAR & SHTMTIR ¢ YBAR & CSTHTR $38G3000
XSTAR=0D, , $:503010
YSTAR=0, 83503012
CO 35010 Kz JNRAYSH $3553014

XCORL (K) zMXCURL (K) 8L AMS AT ¢ KX CURL (K) 33553016:

123

Pace
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SUBROUTINE YO PERFORM OFTIC DIAGHDSTIC CALCULATIONS 09/2¢ /%8
8TARY2 - (FN SOURCE STATEMEHY =~ IFN(S) -

15010 YCORD (V) eMYCURL(R)SLAMDATeRYCURL (K) $3503018
B2 15012 Key NRAYSD $3503620
KSTAR:XSTAROXCORD (R) LXCORD (T) ' $3803022

15012 YSVAR:YSTARGYCORD(K)SYCORDIK) $3503024
XSYAReSART(XSTAR/FUR) 93503026 154
YITAR=SART(YSTAR/FNR) $3803028 1%%
RSTAR:SART(XSTAROXSTARGYSTARGYSTAR) 35503030 156
GO 10 ( 315500, 16600, 16500 ) KYEMP : - $3804000

4 .

¢ PRINT MINTMUM RMS X $35053600

15500 WRITE ¢ 6, 32090 ) LAMDAX, XBAR, YBAR, MIMAGE, X8TAR, YSTAR, RSVTARS3I3D5200 158

32090 FORMATL AN o 3X, SOMMIN, RMS X, 4X, 7€36.7 ) $3505400
RICMP & 2 , $3506000
LAMDAT = LAMDAY $3506200
¢0 10 15000 83506400

4

C PRINT MINIMUM RMS Y $3507000

16000 WRITE ¢ 6, 32160 ) LAMDAY, XBAR, YDAR, HIMAGE, XSTAR, YSTAR, RBYARSISOLY200 161

32100 FORMATC M » 3%y SOMMIN, RMS Y, 4%, 77 % 7 ) 83807400
RYEMP & 3 ‘ . $3506000
LAMDAY = LAMDAR - $3500200
6O 1O 15000 83508400

4

] PRINT MINIMUM SPOT 812E $3509000

16500 WRITE € 6, 32130 ) LAMDAR, XBAR, YEAR, HIMAGE, XSTAR, YSTAR, RSTARS35G200 164

32110 FORMATS tH o 3%, 3/7*" IN, SFOY S12€, 7E16.7 ) $3509400
LINE £ LINE ¢ ) $3509600
00 tennn K & 4, NIPLN $3601000
1IFC LINE .LE. %4 ) O TO 17000 T 83601200

< BEGIN NEW FAGE = FRINT HEADINGS 53601600
CALL PRICTL ' 83601600 171
WRITE ¢ ¢, 32000 ) . $3602000 e
LINE & LINE ¢ 2 . $3602200

4

47000 XDAR t MXEAR % LAMDA( K ) ¢ KXBAR . $3603009
YEAR & MYDAR # LAMDA( K ) ¢ KYBAR 83603200
HIMAGE & XBAR & SNTHTR o YDAR % CSTHIR $3603400
XSYAR=O., $3603410
Y$TARzO, - 83603412
00 37040 1TER=§ ,NRAYSD $36034 14
XCORD CITER) =MXCURL ( TTER) AL AMDA(K) ¢KXCURL (1TER) _ $3613416

47030 YCORDCITER) =MYCURL (1TER) #LAMDA(K) ¢KYCURLUTTER) $3603416
DO 17012 1TERz 4 NRAYSS $36C2420
XSTARZXSTARXCORD(ITER) $XCORC(1TER) 836063422

47012 YSTAR=YSTARSYCORD(ITER) ®YCORC(ITER) 93603424
XSTARESGRT (XSTAR/FNR) $3603426 19§
YSTAR=SARY (YSTAR/FNR) 33603426 197
RSTARZSORTIXSTARSXSTAR¢YSTARSYSTAR) $3603430 198
WRITE (6,32120) Ry LAMDACR) , XBAR: YBAR, HIMAGE, XSTAR,YSTAR,RSTAR 199

32120 FORMATL 4X, SHPLANE, 144 8%, 7E€16.7 ) $3604600
LINE = LINE o 3 $3605400

18000 CONTINVE . $3605000

20000 CONTINUE . 336070590

<

< END OF $TARY SUBROUTING .$3991000

KCTURN . $39n20n0

Pact



o~

e L . TR-67-700-10-2
o o Page 1-6-11"
o ‘ . : : Program Listing
| " Link6 |
" Page Revised 10/1/68

SUGHOUTINE YO FERFORM OPTIC DIAGHOSYIC CALCULATIONS 08/2¢/08 .
$TAR32 = EFN  SOURCE STATEMENT = IFN(S) - ,
e $3903050

T T Pt

o e D

A



st

O

SYMCOL
NCNTRL
BAYE
WODE
NCLKS
[ 1V
NSPLN
FLG
FLNGK
WXPP
CLPLN
[+ A ¥7]
OMG AF
CDIsY
Y SMX
OTAN
WO I
CIMNHY
LATTC
JISURFC
[ 113 31
1BND S
CAUSS

N418S
NRAYSD
XSTAR '’
$JSTAR
MWBAR
KYDAR
o

(44
CCAP

TR

LINE -

SYMEOL
xvey
LAMC A
TEHFS
XCORD

; o ' TR-67-7C2-10-2
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SUBROUTINE YO PCATORM OFTIC DIAGNOSTIC CALCULAYIONS . 0972¢/¢n Fact
STARI2 STORAGE Mr¢

SUBROUTINE  JITARY
COMMON  VARIABLES

COMMOM BLOCK DATA OR1GIN 00501 LENG Y 713 X1
LOCATION TYeE ’ $YMDOL LOCATION TYFE SYMEOL LOCAY IO 1
00600 1 CONTRL 00003 1 3. en013 L}
00027 1 PUNCID 06032 L) OATA 05533 ]
0003 1 NRAYS 00034 | NSLCS 00038 1
00036 1 NIATL ono3Y 1 NSUB T »  GOCAG 3
00041 1 NIFLN 00042 1 1MAGE Ca0e3 1
00044 ] NOB K 00045 1 NSURF o046 ]
00047 1 PELY €oasD R FNUNHE : o0y K
uonse2 [} WFLOH 00053 R VA 00054 3
000%% L} . DEXPP 00056 R WEXFP 00057 L
20060 L] ONG A2 00061 R OuG AL oo 2 R
0008 ) ] EPRAD 00064 L} PSCAL [ Tv1e]) [}
00066 L} EPFEA 00067 L SUMIN 00070 R
o007 L} w onor2 R CELM i 20673 [}
OuoT4 R wWXo 1R 0007% L WYC1K 00076 ]
. 0007 L3 NDSGN 00190 1 NDSGV o104 1
00117 ] WCLRH 00126 R WIMKHY 00135 3
00144 L} CIMPL 00153 R MCLRS 00162 R
00170 ) TLAYIC 00170 1 SURFC 60320 R
00320 1 DESCN 04240 ] 10ESCN 02240 1
08224 L} 15UBsY 05224 ] BOUNDS 06210 ]
on210 1 NCOND 6665 1 ATRGG R 05666 ]
06667 L] :
COMMON BLOCK TMPATY OR1G 1IN . 08672 LENGTH 00651
G000 1 NRFLCY 02001 1 NVION 00002 1
onnond ] XBAK 00004 R YOAR 6o005 [}
[ Yalalee) R YS8TAR oLoo? S RSTAR ono10 R
000t 1 L} XCURL 00032 .} YCURL 01323 R
0063 n KXBAR 006YS R MYBAR 00636 [
00637 L} a 00640 R ex 0064 1 R
00642 R AY 00643 R BY 00644 R
0ns4s [} ACAP ens46 R BCAP CO6L7 k
00630 R HMXCURL ouni2 3 MYCURL 0632y R
COMMON  BLOCK ALOB ) ORIGIN 07543 LENGTH 00003
00000 L SHTHTR 00003 R CSYHTIR LoOO2 R
COMMON BLOCK PKNY ORIGIN 07546 "LENGTH 000%2
00009 1 FArE 0000 1 '
CIMENSIONEL PROGR AM VARIABLES
LOCATION YYFE SYMBOL LOCATION TYPE SYMBOL LOCATION T
10310 L oveY 10373 R HE1TS 16376 K
10408 ) FMuY 10551 R ' oL18Y 16560 R
©71%%0 R KXCURL 071550 R ! KYCURL 10060 R
10870 " YCORD 13300 - R




.

SUBROUTINE YO FERFORM OFT1C DIAGKROSTIC CALQULATIONS

STARS2
SYHROL LOCATION 1YPE
LAMD AX 11430 R
LAMDAD 11413 L}
1 11436 1
Focus itz R
3 11424 1
FINTYY 11427 R
TUMMY 11432 R
MTEMP 11438 1
FNR 11440 ¥
EX RN} SECTION 13
FRICTL SECTION 12
MERID SECTION 15
cos SECTION 18
FREM, SECTION 23
FCNV, SECTION 24
B3 SECTION 27
cc.2 SECTION 30
sYStoc SECTION —-. 33
&N 1FN LOCATION
32010 FORMAY 11463
2500 24A 12023
4000 334 12066
8500 46 A 12133
32020 FORMAY 11503
10260 82A 12312
110600 85A 12323
32030 -FORMAT 11514
20000 2034 13344
2670 FORMAT £16014
14000 1304 12657
135012 150A 12762
16500 164 A 13116
32130 FORMAT 11713
17030 16824 132314

THE FIRST LOCATION NOTY

UNC IMEHS IONED FRO%SRAM VARIABLES

SYMEOL
LAMDAY
LAMDAY
FOCALL
FSNUMB
EF EMY
FINTY2
EX1TP
| 3
HIMAGT

EFN
7000
3000
4500
6000
13600
10600
115060
13000
32650
32060
150060
15500
32090
18000
17012

$TORAGE

MAP

LOCATION TYEE
11411 &
11414 R
11217 R
11422 (]
11425 K
11430 L]
11433 R
11436 1
13441 R
ENTRY FPOIHI S
SUBROUTINES CALLED
FUWRD . SECTION 13
R/AYTR SECTION .16
SMFOP SECTION 19
JUNGG . SECTION 22
€.1 SECTION 25
€.4 SECTION 28
cc.3 SECTION M
EFN.  IFH  CORRE SPONDENCE
IFN LOCATION
S5A 12174
25A 12033
36A 12103
SOA 12151
100A 12404
T9A 12306
90A 12344
oTA 12377
FORMAT 11530
FORMAY 11650
1354 12713
158A 13034
FORMAT 11673
201A 13342
192A 13247

USED BY TH1S PROGRAM 1S 33403,
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SYMBOL
LAMC AR
$M18S
FOCALP
BF
1TEMP
AF RMT
URAYS
RTEMF

EFN
2000
3500
5060
1sleh]
13500
10500
12009
‘32040
32969
14500
15010
160090
32100
17059
32120

PARAX
SIN
SORT
JFFIL,
€.2
€C.1
(c 64

Pact o
LOCATION YYPE
11412 L
11438 1
11420 R
11423 R
13426 1
1343 E
1343 1
11437 1
SECTION
SECTION
SECTION H
SECTION :
SECTION
SECTION
BECTION
1FN LOCATY:
16A 12004
30A 12050
43A 12121
G14A 12204
98A 12402
a4A 12314
95A 12363
FORMAY 11523
FORMAT 11546
1334 12677
1444 12744
161A 13065
FORMAT 11708
173A 13174
FORMAY - $1722
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INF.NO10001.44000-0.77387, 4% 1€ 10008 L1OMKS 08¢ 4  O2/50788 PasE o
»
aTrTee SUBROUTINE TO COMPUTE LIME AND CNARACTER POSITION OF POINT
JIBFTC CTTLCT Moy, . XRY LINK ?  (eETLO) 7001000




SUBROUTINE TO COMPUTE LINE AND CHARACTER POSITION OF POINT
sETLC? -~ EFN  SOURCE STATEMENT - [IPFNI(®) -~

SUBROUTINE GCTLC! X, ¥, SNIN, DELL, DELC, NCHAR, NLINE )

[ 4

4 e INFUTS ¢é¢

cx % COORD INATE OF POINT,

cv ¥ COORD INATE OF POINT.,

c SMIN VALUZ ASSISNED TO LOWER LEFT CORNER OF GRID.

¢ dELL INCREMENT IN Y DIRECTION (LINE}.

€ dTLE INCREMENT IN X DIRECTION (CHARACTER) .

(<

(4 et OUTPUTS 0o

€ NCHAR CHARACTER POSITION OF POINT ON GRID.

C NLINE LINE POSITION OF POINT ON GRID.

14

< sss DESCRIPTION e

< GETLC COMPUTES THE LINE AND CHARACTER POSITION OF AN INPUT
c POINT WHICH I8 THEN OUTPUT ON A SPOT DIAGRAM POINT PLOT,
<

ot = (X - SMIN ) 7/ DELC

QY = ( ¥ - SMIN 3 7/ DELL

™ = IFINC X )

TY = IFJX¢ @Y )

NCHAR = ™

NLINE = TY

e @ ~ TX .CT. 0.5 ) NCHAR 3 NCHAR + 3§
IF(C QY -~ TY GT. 0.5 ) NUINE = NLINE ¢ §
NLINE = 63 - NLINE

(4 END 'OF GETLC SUBROUTINE
RETURN
ND
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0g/16/¢8

¢T001200

¢7002000
67000010
¢T002000
67002030
67002040
¢Taoeoso

¢T002200
cTooR210
¢To02220

¢T002400
CTO0R4 10
¢T002420

¢T00s000
¢T003200
¢T003400
6TO0se0G0
¢T008000
GT002200
GTO084 00
GTO0s8 00
GTO08 800

¢T006000
¢T008200
¢T0086 00
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SUBROUTINE TO CONPUTE LINE AND CHARACTER POSITION OF POINT 0g/16/88 Past ¢
CETLC? STORASE WM

SUBROUTINE SETLC
UND IMENS JONED PROGRAM VARIADLES

SYNBOL LOCATION TYPE S$YMBOL LOCATION TYPE SYNBOL LOCATION Treg
> 00003 R L 14 ooooe L] ™ 00003 L]
Ty 0000¢ R
ENTRY POINTS
. GETLC SECTION 3
SUBSROUT INES CALLED
€. SECTION 4 E.2 SECTION 3 E.3 SECTION (]
E.¢ SECTION ? cC.1 SECTION 8 cc.2 SECTION L]
(% ] SECT ION 10 cC.4 SECTION 11 8YSLOC SECTION 12
EFN  IFN  CORRE SRONDENCE
TN IFN LOCATION . EFN IFN LOCAT ION EFN IFN LOCATION

THE FIRST LOCATION NOT USED BY THIS PROGRAM IS 001S2.
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INF .ND100D1:44000-0.27307,AN IC I9J08 LIONK: 7098 A  02/16/868
”»
TITLE SUSROUTINE TO PRODUCE SPOT DIAGRAM POINT PLOTS
SIBFTC STARYZ Meg.XRY LINK 7  (STARD) $7001000

Past 3



-~

AANNNANNHN

SUBROUTINE TO PRODUCE SPOT DIAGRAN POINT PLOTS
STARYZ « EFN SOURCE STATEMENT =~ [IFN(S) -

SUBROUTINE STARY

see DESCRIPTION soe
STARY LISTS THE ENTRANCE PUBIL PATTERN AND THE IMAGE PLANE
COORD INATES FOR EACH COMBINATION OF COLOR AND OBJECT POINT,
SPOT DJAGRAM POINT PLOTS ARE PRINTED FOR THE ENTRANCE PUPIL
AND EACH COMBINATION UNLESS A RAY FAILURE OCCURS.

COMMON 7 DATA 7 NCNTRL., CONTARL(10), TITLE(12), DATE(S). PUNCID,
1 DATA(340)) . ‘
DINENSTION WOBJH(P?) , WCLRH(?) , WIMNT(?) . EIMNT(?) ., CINPL(D) .,

1 WCLRS(8) . NDSGNI(4), NDSGVI(gg), LATTC(3,28), BOUNDS(3,100),

2 SURFC(20,100) » DESGN(10,50) ., SUBST(S00) » ILATTC(3,2¢),

3 ISURFC(20,100), IOESGN(1D.50) . I8UBST(SOD) ., IBNDS(3.100)
EQUIVALENCE (DATA(S), LMODE ), ¢ DATA(2)., NRAYS ), ( DATA(I),
NSLCS ). ( DATAC4), NCLRS )+ ( DATA(S), NJAIL ), ( DATA(S) .
NSUBT )., DATA(?), NSUBP ), ( DATA(®). NIPLN ), ( DATA(®),

DUMIN ).,
DELH ).

DATA(31), ODIST ),
DATA(34), SYSMX ),

DATA(32), O ) ( DATA(3Z®)
DATA(35) ., WXDIR ). ¢ DATA(38).,

(
IMODE ), ( DATA(ID), NBPLN ), ( DATACL3), NOBJH ). ( DATAC12) »
NSURF ), ( DATA(13), AFLAG ). ( DATAC24). DELY ), ( DATA(1S).,
FNUMB ), ( DATAC18), FLNGH ), € DATA(S?), WFLGH ), ( DATA(18),
ZETA ). ( DATAC19), HEXPP ), ( DATA(20), DEXPP ), ( DATA(21) .
WEXPP ), ( DATA(22), DLPLN ), ( DATA(23). OMGA2 ). ( DATAC24)
OMGAS )+ ( DATA(2S3), DELD ). ( DATA(28)., EPRAD ). ( DATA(2?)
PSCAL ), ( DATA(28), OMRAF ), ( DATAI29)., SPFEA ). ¢ DATA(3D) .

(¢ (

¢ 4

NDSGV (1) ). ( DATA(S3), WOBJH(1) ). (DATA(SD), WCLRH(1) ).
¢ DATA(S?), WIMHT(1) ). (DATA(?4), EIMHT(1) ), ( DATA(81),
cIMPL(3) ). ( DATACS8) . WCLRS(2) ).

ISURFC(g.1) )+ ( DATA(2182) ., DESGN(1,1), IDESGN($,1) ).

CRITOVTMONAD>OQVEULUN-

IBNDS(2.2) ), ( DATA(3483) . NCOND )
INTEGER CONTRL, AFLAG. DATE
REAL LATTC

¢ DATA(D4) . LATTC(3.2)+ ILATTC(1,1) ). ( DATAC182), SURFC(1.1),

¢ DATA(2682), SUBST(1), ISUBST(1) ), ( DATA(3182), BOUNDS(1.,1),
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oz/18788

87001500

87002000
sr002100
SyYo02200
SY00R300
$7002400

07001000
oToo1100
0TOD2000
DTODR100
0TOOR200
0TO0R300
07101000
DT101300
DT101200
0T101300
0T101400
0T101500
0T101600
0T101700
DT101800
DT101900
0T102000
0T102100,

WYDIR ). ¢ DATA(3?), ROTAN ), ( DATA(38)., NDSGN(1) ). ( DATA(42).DT102200

DT102300
OT300400
DTs02300
DT3102¢00
0Ts02T00
0T102800
DT102900
DT201000

- DT202000

COMMON 7 TMPATT 7/ NMISS, NRFLCT, NVIGN, NRAYSB, XBAR., YBAR, X31AR,L30D3000

4 YSTAR, RSTAR, SJSTAR, XCURL(208), YCURL(201). MXBAR: KXBAR,
2 NYBAR, KYBAR, AX, 8X, CX, AY:, BY, CY. ACAP, BCAP, CCAP
REAL MXBAR, KXBAR, MYBAR, KYBAR ‘

COMMON /PRNT /L INE . P AGE
INTEGER PAGE

COMMON/AZOB J/THTR, SNTHTR,CSTNTR

DIMENSION NRBAR(42) ., NX(201), NY(201), PRTL(103) ., TENPS(200),
g PLTCHR(38), CHRSPT(20D)

INTEGER COLOR. MNUMB, RYCNT
REAL LENSTH

DATA PLTCHR(Z) 7 tNS 7/, PLTCHR(®) 7 sH2 7/, PLTCHR(S) / 3HS /)
1 PLTCNR(4) 7 3He 7, PLTCNRI(S) 7 3HS 7/, PLYCHR(S) 7/ M8 /.

L3001200
L3001400
L3002000

PTOD2500
PTOO2700

AZ0Oe O™

87002500
s7002600

87003000
$7003500

87004000
87004100

Past
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SUBROUTINE 7O PRODUCE SFOT DIASRAN PGINT PLOTS og/10780 rase 2
STARY X - RFN  SOURCE STATENENT =~ [PN(S) -
2 PLTCNRIP) 7 M2 7, PLTCHRLE) 7 SHO 7 PLTCHRID) 7/ tH® /, 87004200
3 PLTCHRISO) 7 (MA 7, PLTCHRILS) 7 SHD 7/, PLTICHRIID) 7/ INC /. 87004300
4 PLTCHRIES) 7 1MD 7/, PLTCHR(S4) 7 IME 7 PLYCHRILD) 7 W /, 87000400
$ PLTCHRILIS) 7 1HB /7, PLTCHRILY) 7 IHH 7/, PLTCHR(30) / M1 /., 87004900
@ PLYCHRILS) 7 1M 7, PLTCHRIZM 7 IHR /7, PLTICHRIRY 7 IR /., 87004000
? BLTCHRIRE) 7 3HM 7, PLTCHRIRS) 7 IMN /., PLTCHRIRE) 7 8MO /. 87004700
@ PLTCHRIRS) 7 1P 7, PLTCHR(ZG) 7 1MO 7, PLTCHRIEY) 7/ INR /. 87004800
9 BLICHRIRE) 7 INS 7/, PLTCHRIR®) /7 IHT 7. PLTCNRIZD) 7 W /., 87004900
A PLTCHRISEY 7 MV 7, PLTCHRISE) 7 S 7, PLTCHRISS) 7 1R 7/, 87 008000
@ PLTCHRIS4) 7 INY 7, PLTCHR(IS) 7/ IHZ /., PLTCHRISS) 7/ N /. 87003100
C PLTCHRISP) 7 SHD 7, PLTCHR(Z®) 7 3sMe / 87008200
¢
< START OF STAR? SUBROUTINE 87021000
¢
MR = NRAYS . 87021900
IFC LHODE .€Q. O) MR = MR ¢ MR sroe1000
MRAYS = O $7022000
RYCNT = O : Syo22200
09 2000 I = ¢, NHAYS 87022400
AYCNT = RYCNY o 87022800
CALL LATT( Xc.ia:. (RYCNT) , YCURL (RYCNT) , MRAYS ) 87022000 11
IF( LMODE NI, D) GO TO 2000 $7023000
XCURL( RYCNT+2 ) 3 ~ XCURL( RYCNT ) $7023200
YCURL( RYCNT+g ) = YCURL( RYCNT ) 87023400
RYCN: = RYCNT ¢ g 87023800
: 2000 CONTINUE $7023000
f DELL = 2. 7 €12. $7024000
DELC = 2. 7 108. 87024200
LIN. = 80 $7024400
<
DO 5000 I = 3, MR sy023000
. IF¢ LINE .LE. 60 ) GO TO 400D 87023200
c BEG IN NEW PAGE S7025400
CALL PRTCTL $70235600 32
WRITE ( @&, 32010) $7023800 33

32010 FORMAT( $1HO, 43H+AY COORDINATES ON UNIT RADIUS ENTRANCE PUPIL / 87020000
14H RAY, X, iHX, §15X, fHY., 8X, 2GNLINE CHAR TiLOT CHARACTER ) -87 026200

LINE = LINE ¢ ¢ $7026400
¢
[ 4 COMPUTE LINE AND CHARACTER $7028600
4000 CALL GETLC( XCURL(I). YCURL($),-2.. DELL, DELC, NX(]), NY(]) ) $7026 800 39
CHAR 3 PLTCHR(33) 87027000
I MR LE. 53 ) CHAR = PLTCHR(]D) : Sr027200
WRITE ( @, 32020 ) I, XCURL(I), YCURL(I), NY(I), NX(I), CHAR $7027400 43
32020 FORMATC M » 13, 2€36.7: 15. 10, 10X, A3 ) 87027600
LING = LINE ¢ § 87027600
S000 CONTINUE 87 U20000
KBAR = MR ¢ 3 87029200
c
c CONVERT ORIG IN 87028400
CALL GETLC! D.: 0.,=8. DELL, DELC, NX(XBAR) . NY(KBAR) ) $7 020800 L 7]
PAGE = PACE ¢ $70208000
LINE s O 87029000
c
¢ PRINT FIRST LINC 8Y041300
WRITE ( ¢, 32030 ) ( TITLE(L), Lug,22 ), PASE 87061200 - 97



SUBRIVUTINE TO PROD
sTARY2 -

32030 FORMAT( 1M, 1248,

VCE SPOT DIAGRAN POINT PLOTS
CFN SOURCE STATEMENT - [IPN(S) -~

3N, POMRAY PATTERN ON ENTRANCE PUPIL,

1 ¢MPASE. l¢ )

6300
000

00 #3500 ! = 3, @2

PRTL(L) = PLICHRI(Z®)

PRTLI103) = BLTCHRI3Q)

00 @000 K = 2., 102

PRTL(K) = PLTCHAR(3G)

IF¢ LINE .NE. O .AND. LINZ .NEZ. 01 )
DO @300 K = 3, 108, 2

PRATLI(K) = PLTCHR(S®)
DO 73500 K = 1, MR
IF(C LINE .NE. NYIK) )
KL = NXI(K) o g
PRTLIRL) = PLTCHR(K)
IP( MR .GT. 35 ) PRTLIKL) = PLTCHRIZY)

GO TO 7500

7300 CONTINVE
IP( LINE .NE. NY(KBAR) ) GO TO 800D
KL 3 NX(KBAR) o §

PRTL (KLY = PLTCHR(3?)

8000 IF( LINE .E@. O) GO TO 8200
IFC LINE .EQ. 61 ) GO TO 8400
WRITE ( ¢, 32040 ) PRTL

32040 FORMAT( 208, $103AL )

o TO 8300
c

c PRINT UPPER LINC

8200 SMAX = §,

WRITE ( 6, 32030 ) SMAX, PRTL

32030 FORMAT( @X, Efg.4, 3X. 103A8 )
¢O TO 8300

<

c PRINT LOWER LINT

8400 BMIN = ~ 8.

WRITE ( @8, 32050 ) SMIN: PRTL

8300 LINE = LINE ¢ 1§

[ 4

c BEGIN REGULAR PLOTS
NSPOTS = O
LINE = 60
REWIND 13

<
00O 9000 I = g, 42

9000 NRBAR(S) = O
IF ¢ IMODE .NE, O ) GO TO 30000
THYR = O.

SNTHTR = O.
CSTHTR = 8.
CALL MERID( g, BF3, DUMNY )

10000 YHTR = ROTAN & 3.341592¢3 7/ 100.
SNTHTR = SIN( TNTR )

CSTHTR = COS( TNTR )
<
4 BEG IN DO LOOP ON OBJECT MEICHT

00 323500 J x 2., NOBIN
HEIGHT = HO ¢ FLOAT! J-1 ) & DELN

0 70 ro0t

TR-67-700-10-2
Page 1II-7-8
Program Listing
Link 7
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87041400

S04 1600
87041800
87042000
$? 042200
2042400
S7042¢ 00
87042000
$7043000
$7043200
$7043400
$7043800
$7043000
87044000
$7044200
87044400
$7043000
$7043200
87045400
87043800
87045000
$70468000
37046200
S7046400

57048000
S7048 800
87047000
$7047200
87047400

$70¢7600
S7047800
$7048000
87046200

87081000
S708 3200
$708 1400
Sr08 16100

S70s 3800
S7082000
$7082200
S7082400
s$r082¢ 00
Sros2800
27083000
$r083200
87083400
$7083600

$7083000
$7084000
$Y084200

198

118

134

137



c
[

SUBROUT INE TO PRODUCE SPOT DIASRAN POINT PLOTS
sTamy? -~ EFN  BOURCET STATENENT = [IPN(8)

BEC IN LOOP ON COLOAS
DO 12800 I = 1. NCLAS
TRACE RAY PATTERW
CALL SMPOP( I, J, MEIGNT., BF3. 3, TEWPS )
I? C NRAYSD .EQ. O) ¢&O TO 12300
NSPOTS u NSPOTS o §
NRDAR(NSPOTS) = NRAYSS
NTMIN w XCURL (1)
XTHAR = XCURL (1)
YTHIN s YCURL(S)
YTHAX = YCURL(3)
IF( NRAYSD .EC. § ) 6O TO 11200

DO 131000 K = 2. NRAYSD

NTMIN = AMING( XTMIN, XCURLIK) )
XTMAX = AMAXS( XTMAX, XCURL(K) )
YTMIN = ANINS( YTMIN. YCURL(K) )
YTHAX s AMAXS( YTHAX, YCURL(K) )
IF ¢ NSPOTS.NZ, 3§ ) GO TO 113500
XMIN = XTMIN

AMAX 3 XTMAX

YMIN = YTMIN

YMAX 3 YTMAX

¢O TO 12000

XMIN = AMINS( XMIN, XTMIN )
AMAX = AMAXS( XMAX, XTMAX )
YMIN = AMINSI( YMIN, YTMIN )
YMNAX = AMAXI( YMAX, YTMAX )

WRITE BINARY TAPE 31t ~ 1 RECORD
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op/3678 0

S$7084400
S7m4000
s7084000
S7083000 143
s7085200
87085400
$7088600
s7083000
$7086000
$7086200
7088400
s7088800

S70s6 800
$7 087000
SrOe7200
87087400
Srm7600
$7087800
8708 8000
Sroe e200
87088400
$708 8800
S$708 8800
S70s 9000
$r039200
S708 9400
$7089800

8707 s00U

12000 WRITE ¢ 11 ) Jo I+, XBAR: YBAR, NRAYSB, XTMIN, XTMAX, YTMIN,

§ YTMAX, ( XCURL(K), K=zt ,NRAYSB ).
2 ¢ TEMPBIK), Kzg.MR )

¢ YCURL(K), K=2,NRAYSS ),

s707 1200
7071400
s707 1800

[ 4

CONT INUE
IF ¢ NSPOTS .EQ@. 0O ) GO TO 32000

END FILE 18

REWEIND 113

SMIN = PSCAL & AMINS( XMIN., YMIN )
SMAX = PSCAL & AMAXE( XMAX., YMAX )

COMPUTE SCALE
CALL SCALEK( SMIN, SMAX, PLX, PLY, XMIN, NMAX )
SMIN = PLX
SMAX = PLY
IFC SMIN .6E. O. .OR. SMAX .LE. O. ) 6O TO 13000
SHMAX = AMAXS( ABS( SMIN ), SMAX )
SHIN = - SMAX
LENGTN = 3NAX -~ SHNIN
OELL = LENGTN 7 83.
DELC = LENGTH 7/ $0%2.
REVIND 12

CONVERT ORIG IN )
CALL SETLCC O.. 0., SMIN, DELL, DELC, NXORG, WYORG )
00 136000 I = §. NSPOTS

‘SY07 1800

sror2000

Sror2200 185
Sr0r2400 108
$7072¢00
$70r2800

$?O73000
Sy073200 107
$7073400
Sror3soo
$7073000
syor4000
$7074200
S7074400
srors800
S7074 000
$7075000

srorse00 193
sr078408 194
sr075009
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32080 FORMAT( 1HD, $2HOBJECT POINT, 12, 2%, SHCOLOR, 12 7 13X, SHAVERACSYOP?200
1€ X, PX, SNAVERAGE Y, 4X. 14HNUMBER OF RAYS / @x, 2C36.7. 111 7/ 8077400
2 9%, 3HRAY., 9X, 1MX, 13X, SHY, 10X, SOM¢ (SCALED). &X. SONY (SCALESYOP?600

30, 64X, GHLIME, 2%, GHCHAR, 2X, 14HPLOT CHARACTER ) 077800
LINE 2 LINE o ? 870y 9000
RYCNT = O Sy 078200

¢

DO 13000 K = 1., MR SYOr 8400
IF( LINE .LE. 39 ) GO TO 14000 sSrores 00

c BEGIN NEW FAGE sy0v 8000
CALL PRTCTL 87079000
WRITE ¢ @, 32070 ) MHNUMB, COLOR $7079000

32070 FORMAT( N0, 12HOBJECT POINT, Ip, 2%, SHCOLOR, I2 // 3%, 3NRAY, 8Y081000

1 9X, g, 18X, IMY, 10X, SOHK (SCALED) ., 6X, 1OMY (SCALE), 4X, 87001200

2 4HLINE, 2X., 4HCHAR, 2X, 14HPLOT CHARACTER 87001400
LINE = LINE ¢ 4 87081600

14000 INDRAY = TEMPS(K) + g, . 87001800
GO TO ( 14200: 14400, 14600, 14800 ), INDRAY 87082000

< .

< SUCCESSFUL RAY $7082200

14200 RYCNT = RYCNY ¢ g 87082400
X8 =z PSCAL ¢ XCURL (RYCNT) $7002¢00
Y2 = PSCAL & YCURL (RYCNT) $7082800

c

c GET LINE AND CHARACTER COORD INATES 87003000
CALL GETLC! X8, Y8, SMIN, DELL, DELC, NX(RYCNT), NY(RYCNT} ) sro003200

<

[ GET PLOT CHARACTER $7003400
CHRSPT(RYCNT) = PLTCHA(K) ST083800
IF( NR .GT, 33 ) CHREPT(RYCNT) = A ) S7083800
WRITE ( @, 32080 ) K, XCURLIRYCNT), ...\ ‘'YCNT) , X8, Y8, 87084000
g NY(RYINT) , NX(RYCNT) . CHRSPT(RYCNT) . 87084200

32080 FORMAT( M ., 4X. I3, 4E16.7, 15, 16, 30X, Ag) $7084400
GO 10 15000 87084800

¢

c MISSED RAY 87084800

14400 WRITE ( ¢, 32090 ) R 87085000

32000 FORKAT( 1M , 4%, 13, 86X, GHMISSED ) $7083200
¢O 1O 135000 87083409

c

4 PEFLECTED RAY 87083600

14600 ¥RITE ¢ ¢, 32500) K 87083800

32100 FORMNAT( gH . 4%, 13, 85X, OHREFLECTYD ) 87088000
60 TO 13000 Sr0ss200

4

c VIGNETTED RAY 87088400

1400n WRITE (8., 321220) R , 87008600

Link 7
SHIROUTINE TO PRODUCE SPOT DIAGRAN POINT PLOTS 0’6790
STARY2 - CFN SOURCE STATENENT -~ [IPN(S) -~
RBDAR = NRBARID) 7008000
¢
c RCAD BINARY TAPE 14 87076000
READ ( 331 ) MNUMB., COLOR, XBAR., YBAR., DUNMY, DUNKHY, DUMKY, DUMNY, 8?0?6200
1 DUMMY, ( XCURLI(K), Kui,KBAR ), ( YCURL(K), Kug, KBAR ). 87076400
2 ¢ TEUPSIKR), Kag MR ) 87076600 200
IPC Lim .67, SO ) CALL PRTCTL 87076600
(4 216
WRITEC ( @, 32080 ) MWNUND, COLOR, XBAR, YBAR, KBAR 87077000 217

234

es2

249
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Link 7
SUBROUT INE /0 PACDUCE SPOT DI20RAN POINY PLOTS oR/16%0
sTARY? - EPN  BOURCE STATEMENT -~ IPN(S) -~
30110 PORMAT( g0 « 4%, I3, SN, ONVISNETTIRD ! SY008 000
15000 LINE u LINE ¢ $Y 087000
WRITE ( g2 3 HNUMD, COLOR: ( NXIR), RKup .KBAR ), ( NYIK), K33,KBARSYOS7200
£ ). ¢ CHASPTIK) ., Kat . KDAR ) 87087400 ] ]
8000 CONTINUE $r087000
ENO PILE 18 Sr0e? 000 (4]
NEWIND 19 57008000
(4 ne
00 20000 I s ;. NSPOTS 87000200
KBAR = NRBAR(I) 87008400
READ ¢ 12 ) MHNUNMR, COLOR, ¢ MX(K), Kui,KDAR ), ( NY(K), K=g,KDAR 87008800
g ). ¢ CHRBPT(K), Kui ,KDAR ) S$?000800 144
PAGE = PASE ¢ 1§ 87089500
LINE =« O SY0s9200
WRITE (@, 32120 ) ¢ TITLE(L), L35,12 ), HNUMD, COLOR, PASE $7091000 203
W20 FORMAT( tHE. 12A6. 34, SSHMEICHT NUNBER, 12, 2%. 12HCOLOR NUMBER, $7091200
1 12, 8X. 4MHPASE, 14 ) 87091400
< CONSTRUCT JTH. LINE OF PLOT 87091600
[
0O 319000 J = 8. 30 $r091800
PRTLIS) = PLTCHR(ZE) 87092000
PRTL(303) = PLTCHR(Z®) $yas2p00
0O 16800 K = 2. 109 Sr092400
8800 PRTLIK) 3 PLTCHR(3G) $7082¢00
IFCLINE NE. O .AND. LINC .NE. 61 ) GO TO 7200 87002800
00 17600 K = 3. 1085, @ $7093000
7000 PRTLIK) = FLTCHR(2®) 87093200
me00 0O 17500 K = §, KPAR 87093400
e LINE .NE. NYIK) ) 6O TO 17300 87093600
KL s NX(K) o g 87093800
PRTLIKL) 3 CHROPT(K) $7094000
7800 CONTINUEL ) 37084200
IPC LING .NE. NYORG ) GO TO 18000 87084400
KL = NXORG ~ § . 87094000
PATLIKL) = PLTCHR(IP) 87094800
10000 IF ( LING .€Q@. O ) GO TO 18200 . 87093000
IFC LINE .TQ. 63 ) GO TO 18400 87095200
WRITE ( ¢, 32040 ) PRTL $7093400 337
¢O TO 18900 $7098600
10200 WRITE ( ¢, 32080 ) BSMAX, PRTL 87093000 340
6O TO 18500 87098 000D
18400 WRITE ( ¢, 32030 ) 8MIN, PRTL 87098200 43
208500 LINE = LINE ¢ ¢ 87098400
19000 CONTINVE 87090600
20000 COL.T INVE 87097000
€
32000 RETURN 87098000

eND 87098400



SYMBOL
NCNTRL
OATE
LMODE
NCLRS
NBUDP
NSPLN
FLAG
FLNGH
EXPP
oLPLN
oFLo
ONG 27
O I8T
SYSMX
FOTAN
OB JH
EINHT
LATTC
ISURFC
KusIT
mNDS

NMISS
NRAYSO
XSTAR
S8JSTAR
BAR
KYBAR
o

(a4
ccaAr

T™TR

SYNBOL
NRBAR
PRTL
CHRSPT

SUBROUTINE TO “RODUCL $POT DIAGRAN POINT PLOTS

sTAR??

COMMON BLOCK

LOCATION
00000
oocozy
00033
000368
Noos s
00044
0504e?
ooose
00033
voos 0
efele B
ooose
ocors
ooore
oom?
00117
00144
00170
00320
03224
08210

COMMON A

oaococ
ooo0os
oooos
ooo1g
00834
008 37
oos42
00843
oosso

-

aaa:aaan-g

TYPE

CEEREREEREERRRE R IR B B IR e

COMMON BLOCK

COMMON
00000

LOCATION
orses
10441
11166

 §

BLOCK

.‘N‘

TR-67-700-10-2
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Program Listing

Link 7
oR/3e788
STORAGE MW
SUBROUTINE STARY
COMMON VARIABLES

DATA ORIGIN 00008 LENGTH
SYMBOL LOCATION TYPE SYMPOL
CONTAL 00001 H TITLE
PUNCID ooose [ ] DATA
NRAYS 00034 ¢ NSLCS
NJAIL 00037 1 NSUST
NIPLN ooose 4 MOOE
NOB JH 00043  { NSURF
DELY onoso [ ] FNUND
WFLGH ooass L] ZETA
pEXPP 000ss n WEXPP
QMGA2 0008 2 [ OMGAS
EPRAD 00084 [ ] PSCAL
SPFEA 111 3 4 n OUMIN
w0 : ooore R DELM
WXD IR ooors R WYDIR
NDSGN 00100 1 NDSGV
WCLRH 00128 R WIMHT
cCIMPL 00183 R WCLRS
JLATTC 00170 4 SURFC
DESGN 04240 R IDZSGN
isussT 03224  § BOUNDS
NCOND 08865 !

TMPATT ORIG IN nsse? LENGTH
NRFLCT 00001 1 NVIGN
XBAR 0000¢ R YBAR
YSTAR ogoor R KSTAR
XcunL ooug2 R YCURL
KXBAR 00833 R MYBAR
A 0os40 R Bx
AY 00843 R BY
ACAP ons4e [ ] 8cAr

PRNT ORIGIN m?S40 LENGTH
PAGE 00008 1 '

A0BJ ORIGIN ms42 LENGTH
SNTHTR oooos [ CSTHTR

D IMENS IONED PROGRAM VARIABLES
SYMBOL LOCATION TYPE SYMBOL
NX ores? 4 NY
TENPS 10810 [ ] PLTCHR

LOCATION
00013
00033
0o03s
00040
00043
00048
0o0s s
elele- 1
ooosy
ooose
00085
ocoro
ooors
ooore
00104
00133
00162
00320
ar240
08210

0083
alelele J
oooos
ooos10
00323
0os 36
0084 ¢
00844
00847

ocoo2

LOCATION
10130
11120

PasE

T

a-aaa--a-naaa-----a-;

R RERERERR KJ

TYPE



e

SYMROL
OLOR
LENG TN

CHAR
NEPOTS
ATHAX
M IN

wax
NCORG

SUBROUTINE TO PRODUCE SPOT DIASRAN POINT PLOTS

sTARY

LATT
GETLC
MERID
sSyrOP
SCALEK
W08 .
.UNgg.
FBOT.
:"
€.s
cC.3

TaR?2
LOCAT ION TR
11478 !
113018 L]
1319504 !
11507 L
11312 !
11318 !
11320 !
11323 R
11580 L
115312 R
11334  {
11537 R
SLLTION 11
SECTION Lt 4
SECTJON 13
SECTION 18
SECTJON 21
SECT ION 24
SECTION 14
SECT ION 30
SECTION 33
SECTION 36
SECTION 39
SECT ON 42
IFN LOCATION
22A 12110
FORMAT 11573
118A 12473
774 12344
1114 12438
FORMAT 11646
179A 13032
1654 12730
1924 i3133
2544 13527
230A 13336
2334 13517
FORMAY 11774
FORMAT 12010
3142 13740
3324 13773

UND INENS TONED PROGRAN VARIADLES

SYHBOL

NUNS
MR
OELL
KBAR
SHAX
L& |

HE JIGHT

YTHIN
XHAX
pLX
NYORG
s

EFN
5000
32020
6000
7500
8400
9000
11200
12000
16000
14000
14400
32080
32110
19000
17000
10200

PRTICTL
.F8LO,
SIN
.FWRB,
FROB.
FFIL.
FWLR.
JUNg2,
T.2
cC.1
cC.4
EFN

TORASE WAP

LOCATION 4 4

11477

11508

11508

32210

11913

11518

11521

11524

115

11332

11333

11840
ENTRY POINTS

L AR R ERER IR KN

SUBROUTINES CALLED

SECTION 13
SECTION 16
SECTION 19

SECTION 22
SECTION 23
SECTION 20
SECTION 31
SECTION 3
SECTION 3
SECTION 40
SECTION 43
IFN  CORRE SPONDENCE

IFN LOCATION
48A 12238
FORMAT 11620
S9A 12330
94A : 12374
1154 12456
1274 12512
1814 12713
1664 12756
2694 13573
2274 13333
2494 13473
FORMAT 11760
FORMAT 12002
3484 14033
3114 1373¢
340A 14017

TR-67-700-10-2
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Program Listing

Link 7

og/18 /788 PaSE o
SYHBOL LOCATION 141
RYCNT 11500 ]
NRAYS 11303 !
DELC 11508 L]

x 11812 !
sMIN 11516 »
oUMMY 11917 R
XTMIN 119282 L]
YTHAX 11528 "
Y™IN 11530 n
rLY 11833 R
INDRAY 11536 !
JFWRD. 8ECT ION 16
FRWT, SECT [ON 17
cos SECTJON 20
.FEFT, SECTION 2 ]
JFXEM, SECTION o
LFCNV, SECTJON ne
FBLT, SECTION e
.FRLR. SECTION 33
E.S SECTION 3¢
cc.2 SECTION ’Y)
8YSLOC SECTION V'V
EFN N LOCAT ION
4000 344 12151
32030 FORMAT 11828
7000 © 80A 12350
8000 1034 12412
32040 FORMAT 11643
10000 1384 12533
11000 1504 1gvo2
32000 3514 14081
32080 FORMAT 11852
32070 FORMAT 11723
14600 2514 13508
32090 FORMAT t17e?
20000 3484 14057
16900 3034 13720
17500 3254 13788
18400 3434 14033
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Program Listing
Link 7

susmouTINg T FRODlICE srOT DIAcRAN POINT PLOTS

oe/1e /8¢
sTam !

Pase 9
STORACE  MA»

10800 3434 teu82
TME FIRST LOCATION NOT USED “Y THis PROGRAN I8 14112,



'm‘

Section 8

LINK 8

TR-67-700-10-2
Page III-8-1
Program Listing
Link 8



»
TITLE

JIOFTC BTARSGZ Meq.XR?

INF ,ND10%01.44800-0.77307.AM IC

SUBROUTINE TO PERFORN SENSITIVITY ANALYSIS

LINK o (3TARe)

1008 L1OX]

TR-67-700-10-2
Page 111-8-2
Program Listing
Link 8

7094 A oe/16 /780
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Program Listing
Link 8

SUBROUTINE TO PEZRFORN SENSITIVITY ANALYSIS og/186 %0
STARSY - EFN  SOURCE STATEMENT -~ IFN(S) -~

© SUBROUTINE 8STARS 89001300
z86 INPUTS oo 88001000
NPRZRTE NUMBER OF PARANETERS TO 8L PCATURNLD. (PCATS CONMON) 80001810
APCRTE PERTURPATION MATRIX CONTAINING PARAMETER INDEX (PERTD COMMON) $2001020
AND PERCENT AND THE PARANCTER SYMBOL. 80001030
REFOCS FLAG DEFINING THE TYPE OF REFOCSING DESIRED. (PERTE COMMON) 89001640
see OUTPUTS oo 89001690
VARIOUS RAY STATISTICS FOR MOMIAL AND PERTURBED SYSTENS. 88001980
s¢s DESCRIPTION es0 89001870
STARG® PERFORMS THE COMBUTATIONS FOR THE SENSITIVITY ANALYSIS. 88001680
STATISTICAL DATA FOR THE NOMINAL SYSTEM IS CALCULATED FOR EACH 88001600
COLOR AND OBJECT POINT, THE CALCULATIONS ARE THEN REPEATED 88001700
FOR EACH PERTURBED PARAMETER. A REFOCUS OPTION MAY BE 88003720
SPECIFIED TO OBTAIN THE PLANE LOCATION FOR MINIMUX RNS X, 88001720
ANS Y, OR BPOT BI2E. 86001730
COMMON 7 DATA 7 NCNTRL, CONTRL(10). TITLE(12), DATE(3), PUNCID, 0T001000
1 DATA(3480)) 07002300
DIMENSION WOBJH(P) , WCLRHIT; WIMHT(?), EIMNT(?), CIMPLI(T) 07002000
1 WCLRS (@), NDSSNI(4) ., NOSGV(22), LATTC(3,2¢) ., BOUNDS(3,100) . oTOOR100
2 SURFC(20,100) . DESGN(30,50), SUBST(S00) ., ILATTC(3.2¢), oTO00R200
S ILURFC(20,100), IDESGN(10,30), ISUBST(300). IBNDS(3,100) oTOo0R300
CQUIVALENCE (DATA(1) ., LMODE ). ( DATA(2)., NRAYS ), ( DATA(D), 0T101000
1 NSLCS )+ ( DATA(G) ., NCLRS ), ( DATA(S), NJAIL ). € DATA(®) » DT101300
2 MSUBT ), ( DATA(?) . NSUBP ), ( DATA(®) + NIPLN ), ( DATA(®) » 07101200
3 IMODE ). ( DATA(S0), NSPLN ), ( DATAC11), NOBJH )., ( DATA(12), DOT101300
6 NSURF ). ( DATA(13), AFLAG ), ( DATA(14), DELY ), ( DATAII3), DT 3101400
S FNUMB ). ( DATA(18) ., FLNGH ). ( DATA(L?) . WFLGH ). ( DATAI10), 071013500
¢ ZETA ), ( DATA(19) . HEXPP ), ( DATA(20)., DEXPP ). { DATA(2))., 073101600
? WEXPP ), “ DATA(22). OLPLN ), ( DATA(23) ., OMGA2 ). { DATA(24) » 07101700
® OMGAS )+ ( DATA(25), DELD ). ( DATA(28), EPRAD ), ( DAVA(2?), DT101800
9 PSCAL )+ ( DATAC(28), OMGAF ), ( DATA(29). SPFEA )., ( DATA(3D) » 0T3101900
A DUMIN ), ( DATA(S1), CIIST ). ( DATA(32), WO Yo € DATA(SY), DT 3102000
B OELN )+ ¢ DATA(34), SYSMX ). ( DATA(3S). WADIR ), { DATA(38). DT102100
C WYDIR ), ( DATA(I?), ROTAN ), ( DATA(38). NOSGN(2) ). ( DATA(42).0T302200
D NDSGV(g) ), { DATA(S3), »OBJH(S) ). (DATA(SD) , WCLRH(1) ). 07102300
€ ( DATA(@?) ., WIMHT(1) ), (DATA(T4) . EIMHT(3) ), ( DATA(B1), 01102400
F CIMPL(L) ), ( DATA(88),» WCLRS(3) ), oT102300
G ( DATA(94), LATTCI(S.0)., ILATYC(S5.1) ), ( DATA(L02) . SURFC(1.,1), OT308000
M ISURFC(g.1) )+ ( DATA(2382), DESCN(3.,1), IDESGN(1,1) ). oTs02? 00
g ¢ DATA(2882), SUBST(3), JSUBST(S) ), ( DATA(3182), BOUNDS(35,8), OT102800
J JONDS(3.8) ), ( DATA(3403), NCOND ) 07102900
INTEGER CONTRL, AFLAG. DATE 0T203000
REAL LATTC DT2ORGOO
COMMON 7 TMPATT 7 NMIS8S8, NRFLCT, NVIGN, NRAYSB, XBAR, YBAR, X$TAR.L3001000
g1 YSTAR, RATAR., SJSTAR, XCURL (203) . YCURL (203) « NXBAR, KXDAR . L3001200
2 MYBAR, KYBAR, AX, BX, CX. AY: BY, CY, ACAP, BCAP, CCA® L3003400
REAL MXDAR., KXPAR, MYBAR:, KYBAR L3002000
COMMON /P RNT 7L INZ P ASE P TODES 0O

INTEGER PAGE

PTODEZ?00



nnNn

2000

4000

SUBROUTINE TC PERFORM SENSITIVITY ANALYSIS
STARSZ - EFN SOURCE SBTATEMENT -~ [IFN(S8)

THIS BLOCK OF COMMOM CONTAINS PERTURBATION vaLUES

COMMON / PERTH 7/ PERTD(3D.4)., NPERTS. REFOCS
EQUIVALENCE ( PERTBI(1,8), IPERTB(L1.1) )
DIMENSION IPERTD(30.4)

INTEGER REFOCS

COMMON/AZOB J/THTR, “NTHTR ,CSTHTR

DIMENSION STATN(S.9.7)., TEMPS(400), GNX(S,17), CLI(425),
1 GAMMA(S), SJNI(?), T1(30), DELTAT(30) . JGMX(g,17), IBTATN(E.9.?)

INTEGER 8SYMBS, SYMBP

EQUIVALENCE ¢ NMISS, CL3(1) ), ( STATMN(3.1,1), I8TATN(L,12.1) ),

g C GMX(8.8), IGMX(g,1) )
START OF STARS SUBROUTINE

DO 2000 I = {, NPERTS

INDX 2 IPERTB(1,2)

TI(!) = .08 & PERTB(I,1)

TMR 3 DATA(INOX)

IFC TMP NE. 0.0) TI(I) = TMP & ( 8, + TI(D) )
DELTAT(I) 2 TI(]) -~ TWP

THTR = O,

SNTHTR = O,

CSTHTR = §.

COMPUTE NOMINAL BACK FOCUS
CALL MERIDC( §, BFN, DUMMY )

COMPUTE NOMINAL OBJECT AZINUTH
THTR = ROTAN % 3.141392¢5 /7 180.
SNTHTR = SIN( THTR )
CSTHTR = COS( THTR )
0O 35000 J = g, NOBJH
HEIGHT = HO ¢ FLOAT( J-§1 ) & DELM
DO 4000 I = 1, NCLRS

ZERO OUT L INK3 COMMON USING EQUIVALENCED ARRAY
DO 3000 K = 1., 4253
CLS(K) = 0.0

TRACE RAY PATTERN
CALL SHROP( I, J, HEIGHT, BFN, 4, DUMMY )
STATNI(],.1,J) = XDAR

STATN(1.2.,J) = YBAR
STATN(? .3,J) = XSTAR
STATN(1,4.4) = YSTAR
STATN(1,3,J) = RSTAR
ISTATN(I.6,J) = NRAYVSD
ISTATN(].?.:J) = NMISS
18TATN(L,0,J) = NRFLCT
JTSTATN(I ,9,J) = NVIGN

CONT INUE
RIN(J) = BJSTAR

TR-67-700-10-2
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Program Listing

Liink 8

0z/716/¢8

#8001000
#8002000
P8003000
P800 000
F8005000

AZ004000

38002000
38002200

$8003000
$80038 00
$80037 00

Saogrooo
$8907200
$8007400
ssoureuo
sSsomre00
Ssonso00
S$s008s 00
S$8008800
38009000

$8021000
38021200

Ss021600
Sso21800
88022000
88022200
Ss023000
Ss023200
38023400

38023600
88023800
38024000

88024400
88024600
S8024 000
$8025000
$80235200
$8023400

-580236 00

$s025000
38026000
5Seoze200
56026300
30026400
88027000

PacE 2
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Program lasting

f.ink 8
SUARNJTINEG TO PECRFORN SENSITIVITY ANALYSES 02716790
STaARS? - EFNM SOURCE STATENMENT - [PN(S) -
$5N0 CONTINUE sSsner200
MR 3z NRAYS Se020000
IF( LeODE .CQ. 0 ) MR 3 NR o MR $8028200
ENOE 2 3 & REFOCS o 2 30020400
CaLt PRTCTL $80p 88 00
¢ Se
WRITE ( @. 32010 ) 38020000 L1

32010 FORMAT( 1MO, 13X, 4SMHesess UNPERTURBED SYSTEM RAY STATISTICS eceeesSen29000
1 7774M OBIECT POINT  COLOR RAYS TRACEC SUCCESSES MISSES REFLECSen29200

2TIONS VILNETS ) S92 94 00
¢
0O €600 J = §. NOBJM $80¢ 1000
DO 6000 I = g, NCLAS S804 1200
WRITE( @, 32020 ) J+ 1, MR, ( ISTATN(I . K, J)s K 28, 9 ) $874 1400
32020 FORMAT( 1O, I7, 1810, 86X, I3, X, J3, 68X, I3, oX. I3, 8X, 13} S804 1600
e 0G0 CONTINUE S804 1800
¢
0O 150C0 K = i, NPERTE Seoe 2000
PERCNT = PERTH(K. 1) 38042200
INDX 2 JPERTD(K,2) $8042400
SYNBAL = IPERTHI(K.S) S$80426 00
SYMB2 = IPERTB(K,.4) 38042800
c SAVE NOMINAL VALUE OF KTH. PARAMETER 38043000
T™MP = DATAC( INOX ) S$8043200
4 PERTURS KTM. PARAMETER 38043800
DATACINNX) =z T1(K) S80¢3800
c COMPUTE BACK FOCUS - COLOR 1§ S8044000
THTR = O. 38044200
SNTHTR 3 0. 38044400
CSTHTR = ., 38044600
CALL MERID( 1, BFg, DUMMY ) 38045000
c SET AZIMUTH OF OBJECT 28045200
THTR = ROTAN * 3.14159265 / 180. St 0e¢5400
SNTHTR 3z SIN( THTR ) S8045600
CSTHTR = COS/ THTR ) $8045800
LINE = @0 Ssaes 00N
c
DO 14000 J = 1+ NOBJH S8046200
HEIGHT 2 HO ¢ FLOAT( J-§ ) # DELNMN 38043400
00 6000 I = g, NCLRS . 88047 000
c
4 ZERO LINKS COMMON 38047200
DO 7000 LAY =2 31, 423 S$8047400
7000 CL3(LKS) = 0.0 38047800
CALL SMPOP( I, J, HEIGHT, BF1. 1, TENPS ) S8047 800
c LOAD GMX FROM LINKS COMMON 3804 8000
DO 7500 LK3 = 413, 423 $804 8200
?500 GMX(J,LK3-412) 2 CLIILKD) 38048400
ICMX(],24) = NRAYSS $80¢ 88 00
JGMX (1,33) = NMISS $804 2000
ICHX (3, 38) = NRFLCT 38049000
JOCMX (],37) = NVIGN $80¢ 9200
8000 CONTINUE 88049400
IF ( REFOCS .EQ. D) GO TO 9700 $808 1000
sSUNA = O, 3008 1200
SUMB = D. $808 1400

b
-

Pact 3

av
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SUSRDUTINE TO PERFORN SENSITIVITY ANALYS]IS
STARSZ - EFN SOURCE STATEMENT =~ [IFN(S) -

0O 6300 I = 3. NCLAS

SUMA =z SUMA ¢ GMX(],KNDX)

8500 SUMB 3 SUMB ¢ GMX(],KNDX¢g)

FLAMDA = - SUMB /7 BUMA

o700 0O 34000 I = 3. NCLYS

(<

[ 4

IF ¢ YSTATN/TI.6.J) .E4. 0O) GO TO 14000
IFC LINE .LE. 483 ) GO TO 9000

BECIN NEW PAGE
CALL PRTCTL

TR-67-700-10-2
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og/18/80

8808 160D
$808 1000
sem 2020
$8082200
Se08 2400
Ssmm2e 00
Sems 2800
Sems 3000
Ssms 3200
130

WRITE ( 6. 52030 ) KX, SYMB1, SYMB2, TMP, T1(K), DELTAT(K), PERCNTSSOS3400 138

32030 FORMAT{ 1HO, 42X, OHPARAMETER, I3, 11X, 2468 // 24X, 3J0OHNOMINAL VALUSSOS3800

{E PERTURBED VALUE, 4X. 10MDIFFERENCE. 4X. 1SHPER CENT CHANGE /

2 21, 2€16.7., 2€17.7 )

LINE = 3

9000 WRITE ¢ @, 32040 ) J, I+ ( STATN(I. KT, 8}y KT =2 1.8 ),
1 ISTATN(1,8.J)

32040 FORMAT( tHD. 12HOBJECT POINT. 12, 2X, SHCOLOR., 12 /7 34X, 4 HXBAR,

1 12X, 4HYBAR, 32X, SHRMS X, 11X, SHRMS Y, &, 9HSPOT SIZE,
2 4HRAYS 7 9X, 18HNOMINAL VALUE......, SE16.7, I8 )

[

LINE = LINE ¢+ 3
IF( IGMX(1,14) .NE, D) GO TO 9500

WRITE ¢ 8, 32080 ) ( IGMX(I1.KT), KT = 14, 17 )
32050 FORMAT( 1HD, 31X, 39HSUCCESSES MISSES REFLECTIONS VIGNETS /

1 385%, I3, 6X, I3, 8X, I3, 8X:, I3)

9300

nAnH

LINE = LINE + 3

GO TO 14000

XOBAR 2 STATN(Z.$. )
YOBAR 3 STATN(1.,2,J)
XOSTAR = STATN(I.3.J)
YOSTAR = STATN(I,4,J)
ROSTAR = STATN(I,S,J)
ELAMDA = BJSTAR
ASSIGN 10200 TO 16O

SPECIAL LOGIC SECTION

XBAR = GMX(T,2) & ELAMDA ¢ GMX(].®)
YBAR = GMX(1.,3) & ELAMDA + GMX(].4)

XSTAR = SQRT! GMX(1,5) % ELAMDA & ELAMDA + 2. & GMX(].8) * ELAMDA
g 6 CMX(L,7) )
YSTAR = SQRT( GMX(],8) &% ELAMDA ® ELAMDA ¢ 2, & GMX(1,9) % ELAMDA
1 ¢ GMX(L.,20) ) .
RSTAR = SQRT( GMX(J.31) & ELAMDA & ELAMDA ¢ 2, % GMX(],12)

1 ELAMDA ¢ GNX(1,1%) )

DXBAR = XBAR - XOCAR

DYBAR = YBAR ~ YOBAR

DXSTAR = XSTAR ~ XOSTAR

DYSTAR 2 YSTAR - YOBTAR

DRSTAR 3 RSTAR - ROSTAR

00 10000 L = 8, 9

GAMMAIL) = O.

IFC XOBAR .NE. 0. ) GANMA(S) = ( 3pD. ® DXBAR ; 7/ XOBAR
IF( YOSAR .NE. 0. ) GAMNAIPR) = ( 300. ¢ DYBAR ) /7 YOBAR
IFC XOSTAR .NE. 0. ) GAMMA(S) s ( 10D. & DXSTAR ) 7/ XOSTAR

S8083300
Se0s4000
88084200
$a0s85000
Ss8nss200 134
Ssosse00
ssnsseco
39085800
Ss0os8000
Ssuse200

S8086400 144
$8086400
sa0ses00
S3086 800
$8087000
S8038000
Sans 8200
Sans 8400
S80s8800
38058800
$8089000
Sans 9200

58081200
58081400
Ssos1e00
Secs10800 163
Ssoe2000
S8062200 169
38082400
$8082800 173
S80s2000
Ss083000
$8083200
$8003400
$8003600
38083790
Sso0s 400
88084200
88084400
83084800

Past

4



VRl N

Y

SUDRIUTINE 7O PERFORM STNSITIVITY ANALYSIS
STARSZ - CrN SOURCE STATEMENTY - [FN(S) -

I7( YOSTAR .NE. O. ) GANMA(G) = ( 100, ¢ OYSTAR ) 7/ YORTAR
I7( ROSTAR .NEC. O. ) GAMMAIS) = ( 10n. ¢ DROTAR ) / ROSTAR
[ <
< CND OF SPECIAL SECTION
'3
¢O TO 16O0.( 30200, 313000 )
10200 WRITE ( 8. 32080 ) XBAR. YBAR, XSTAR, YOTAR, RSTAR, IGHX([.14).
t DXBAR, DYBAR., DXSTAR, DYSTAR, DASTAR, ( GAMMAIL), L = §, § )

TR-67-700-10-2
Page 111-8-7
Program Listing

Link 8

0e/16 /788

88091000
$8091200

32080 FORMAT( M ., 8X, 1SHPERTURBED VALVE..., 35€16.7, 16 7 oX, 18HDIFFERSE091400

IENCE .. ...co00 SC168.7 7 O, SOHSENSITIVITY...,...» 3€168.7 )
LINE = LINE ¢ 3
NREFC = REFOCS ¢ g

& TO ¢ 14000, 310300, 13000, 13500 )y NREFC
10300 WRITE ( @, 32070 ) FLAMDA
0070 FORMAT( tH . 8%, 26HMIN, RMS X PLANE LOCATION:, Ef4.7 )
O TO 12000
11000 WRITE ( @. 32000 ) FLAMDA
32080 FORMAT( 1M . 8X, 26HMIN, RMS Y PLANE LOCATION=, €14.7 )
GO 7O 12000
11300 WRITE ( ¢. 32000 ) FLAMDA
32090 FORMAT( tH ., 8X, 3OHWMIN, SPOT SIZE PLANE LOCATION=z, Ef4.7 )
12000 ELAMDA = FLAMDA
ASSICN 13000 TO 16O
O TO 9900
c
13000 WRITE ( @, 32030 ) XBAR, VYBAR, XSTAR, YSTAR, RSTAR, IGMI(I.14),
1 DXBAR, OVBAR, DXSTAR., DYSTAR, DRSTAR, ( GAMMA(L), L = §, 3 )
LINE = LINE ¢ &
16000 CONTINUE
c
[4 RESTORE PARAMETER TO NOMINAL VALUE
DATACINDX) = TMP
33000 CONT INVE
c
RE TURN
END

80092200
88092400
38092600
80092000
$0093000
80093200
80093400
38093800
$8093000
$8094000
88094200
88094400

30095000
s$8093200
38095400
30095600

83098000
88098200
88097000

Ses09900D
S$8099300

T oy
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SYMBOL
curTae
(.73 4
.~ .4
cLAS
U,
_,LN
£LAS
rLNG N
wexrp
oLPLN
oELo
oA
@iIev
SYSMX
©TAN
L Kl
EINNT
LATTC
sUNFC
ussT
mNDS

NIss
NRAYSS
XSTAR
SISTAR
BAR
KYBAR
o

cY

(< 4

LINE

rERTS
PERTS

™TR

STYNPOL
STATM

SUBROUTINE TO PCRFORM BENSITIVITY ANALYSIS

sTaRe?

COMHON

LOCATION
00000
oooxy
00033
00038
00041
Noose
00067
00032
00083
00RO
oo 3
00086
0ooor §
ooare
ooary
001 3?
00844
oos?o
00320
o322
08210

COMMON
00000
00003
00008
00014
00834
00837
onsee
00843
00830

COMMON
00000

COMMON
oonoo
voooo

COMMNON
00000

« CATION
(28 24

81.0CK

TYRE
!
!

LR B R R R B R R R R R R LI IS

B8LOCK

aa.-aaa-—-g

B8LOCK

Y

BLOCK
L]
!

SLOCK

TYPE

TR-67-700-10-2
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Program Listing

Link 8
op/16 /80
STORAGE WAP
SUBROUTING 8TARS
CONMON  VARIABLES

DATA ORTGIN 00003 LENG TH
SYNBOL LOCATION T™e sYMBOL
CONTRL 00003 ! TITLE
PUNCID 00032 " DATA
NRAYS 00034 ! NSLCS
NJAIL 00037 1 NSUBT
NIPLN 00042 ! 1MODE
NOB M 00048 1 NSUN
oLLY 00050 " FNUMD
WLGH 00033 ] xETA
ocxprp 00038 R WEXPP
ONG AR 0008 1 " OMGA 1
EPRAD 00084 ] rsCAL
srea 0008? ] DUMIN
v ooore n oELH
wXD IR oom's ] wYO IR
NOSGN 00100 ! NDSGV
WCLRN oo12e ) WINHT
cIL 00153 ] wCLRS
ILATTC 00170 ! suwc
DESGN 04240 " IDESCN
1sUBsT 03224 ! BOUNDS
NCOND nsees !

neATT ORIGIN Y114 LENGTH
NRFLCT 0onos ! NVIGN
ABAR 00004 r YBAR
YSTAR oooo? ] RSTAR
XCURL 00012 ] YCURL
KXBAR 00835 n MYBAR
a 07840 R B
AY 00843 R By
AcAp 00s4e ] scar
cLs 00000 )

PRNT ORIGIN 0540 LENGTH
PacE 00001 [}

PERTS ORIGIN orsee LENGTH
NPERTD 00170 ! ReFOCS

AZOBY ORIGIN orr3e LENGTH
SNTHTR 00001 " CSTHTR

DIMENS IONED PROGRAM VARIABLES

SYNBOL LOCATION TYeg sYNBOL
TENPS 10877 ) cMX

LOCATION
00013
00033
00039
00040
00043
00048
00031
00034
00037y
ooos2
0008 s
00070
ooor3
oome
0010¢
00133
Dose2
00320
(240
ne210

00831
ooooe
00003
00010
00323
008 38
s T3
00s ¢4
0084

oosr2
00178

ooocT;
0000s:

LOCATION
105318

PASE o

T

a-aaa-naaaaaaa--.-...;

TYPE
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CANMA
orLYsT

SYHMBOL
8YNB
mox
DUNMY

PTARCNTY
SUMe
YoRAR
ROSTAR
OXBAR
oveTan

&N
2000
3000
32020
«00
@ 00
32030
32030
10000
10300
2070
32090

SUSAOUTINEG TO PCRFOAM SENSITIVIYY ANALYSIS

sTARSZ
1191y [ ]
11979 [ ]
LOCATION TE
11827 H
11032 ]
11038 [ ]
11040 !
11643 [ ]
11640 [ ]
116919 [ ]
1165¢ [ ]
11637 ]
11862 R
STARS SECTJON 13
MERTD SECTJON 14
SNPOP SECT ION 17
SaRT SECT ION 20
FRIL, SECT ION 23
r.2 SECTJON 2
cC.1 SECT ION 29
cc.a SECTION s2
IFN LOCATION
144 12172
30A 12310
FORMAT 11744
100A 12641
1194 12672
FORMAT 11756
FORMAT 12043
1764 13201
1994 13330
FORMAT 12111
FORMAT 12133

TR-67-700-10-2
Pzge 111-8-9
Frogram Listing

Link 8
02/16/80
STORAGE MAP :
s 11924 (] Ty
TeMx 10331 ! 18TATN
UND INENS JONED PROGR Y VARIABLES
SYMBOL LOCATION TYrE SYMPOL
synpp 11630 ! !
ne 1183 " ”N
J 11636 ! HEIGHT
MR 116418 ! KNDX
o’y 11646 ] suxaA
FLAMDA 11647 R XOBAR
XOSTAR 11632 3 YOSTAR
EL2-DA 11638 R 16
DYBAR 11660 R bx. .
ORSTAR 11663 R NREF C
ENTRY POINTS
S IBROUTINES CALLED

SIN SECTION 13

PRTCTL SECTION 18

JFXUEM, SECTION 21

JFCNV., SECTION 2¢

E£.3 SECTION ”

cc.2 SECTION 30

3YSLOC SECTION 33

EFN IFN CORRE SPONDENCE
EFN IFN LOCATION EFN
5000 NI 12352 4000
32010 FORMAT 11714 e000
15000 2i7A 13445 14000
2000 934 12603 7500
8300 116A 12660 9000
32040 FORMAT 120 9500
10200 1914 13250 9800
13000 207A 13%7 9 32080
11000 2014 13741 11500
12000 2044A 13352 32000

THE FiNST LOCATION NOT USED BY THIS PROGRAM I8 13504.

cos
+FWRD,
JUNOS .
E.1
E.4
€c.3

rast
11833 L)
mrsy !
LOCATION e
11631 !
11634 L]
11637 .
11648 1
11648 L
11680 L]
11833 n
11036 t
116018 n
11604 1
SECTION 10
SECTION 19
SECTION 22
SECTIW s
SECTION 20
SECTION 33
IFN LOCATJION
Ty 12340
esA 12447
2134 13434
100A 12024
1344 12763
130A 1307
1574 13088
FORMAT 12088
2034 13332
FORMAT 12128
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SPLOT/S-C_4020 FORTRAN IV PLOT ROUTINES

The following set of FORTRAN IV plot routines are very similar to the
FORTRAN - II Version III routines. The following subroutines have
been changed:

1. SINTRP no longer has a variable length calling sequence.

2. WRITE no longer uses a dummy tape number.

3. In many of the routines the user is no longer allowed to use
either integers or floating point numbers. He is restricted
to the type specified ia the calling sequence.

4. Provisions have been made in SDINIT to use the EXPAND image
mode or REDUCE image mode of the SC U4020.

Although iz tape number NT appears in the calling sequence of many

subroutines, it is not used. It was left f'>r compatibility purposes.

All plot output is put on SYSPL1l (unit 18).
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IDENTIFICATION

SPLAT IV SUBROUTINES / S-C 1020 plotting and control for PORTRAN IV
Robert Jirka (JPL)
Lowell Smith (JPL)
Chuck Lawson (JPL)

PURPOSE

SPLOT is a basic set of subroutines to

l. prepare decimal, Hollerith or curve data and vrite a

binary tape for use on the S-C 4020.

2. provide for control of the S-C 4020.
While preparing curve data, linear interpolation can be used to fill
in between the points of the curve. Provisions are made for points
of the curve which are off the plotting surface to be saved and used
for interpolation purposes but not plotted.

METHOD

The S-C 4020 plotting surface is square with coordinates of (0,0)
for the upper left hand corner and (1023, 1023) for the lower right

hand corner

0,0 1023,0
/nt
-8
0,1023° 1023,1023

figure 1. 8~C 4020 Plotting Surface

Por any lebelling or printing the S-C coordinate system 1s used.
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For plotting curves another coordinate system specified by the
user is considered. The bounds of the surface are specified by
giving the coordinates (xo”b) of the lower left corner and the

coordinates (xi”i) of the upper right corner.

Xa'¥m

'
L4
b ¢

xo’yb

figure 2. Users Plotting Surface
For piotiing curves everything will be relative to the userc plotting
surface.
To plot a curve the user supplies
1. The coordinates (xo,yb) and(xh,yh) for the corners of the
Flotting surface.
2. The points (s ,t ) and(s ,t ) on the S-C 4020 plotting
surface at vhich to locate (xo,yb) and (xh,yh) respectively.
3. A one dimensional array where the S-C 4020 instructions
generated by the subroutines are tc be stored. This array
will subsequently be called a buffer area.
L. If desired, a grid to superimpose over the graph.

5. Points of the curve (one at a time).
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When the last point has been supplied, a signal to the
subroutines to dump the S-C 4020 instructions onto a specified

tape unit.

The following FORTRAN statements are used to plot a curve

1.

N

CDQO\V!_#'UD

CALL SDINIT (BU?,NB,X.S,NT,...)
CALL GRID (NT,NX,NY,X0,Y0,...) or CALL BGRID (BUF,NX,NY,K)
CALL PLAB (BUF,RDX,TL,NDY,PMT2)

SORLEL HAS BEEN K061 7o
CALL SCALE (K’A’B’C’D) {(_/amur - SEE SEPARRTE wWRITEUPL

67-41-0/
CALL SDRPUT (X,Y,BUF,L)

CALL PPL@T (X,Y,BUF,1H®)
CALL SINTRP (BUF)
CALL STERM (NP, BUF,...)

The following statem=nts are used for output of Hollerith/decimal

data.
9.
10.
11.
12.

13.

[ NO LonsSel ALEPU/ILED |F

CALL SETPL (N) - CALL RESPL f UNIT  JN THE wWRITE STRTEMENT
REFELS } o | PPEV D) o ,8

WRITE (UNIT,MMT) 'List’

CALL SPRINT (N?,NXL,NYL, +KS,NHX,...X ,...)

CALL SPRNTA (NF,NXL,NYL,*NS,A,N,...)

CALL SLABEL

The following statements are used to control the 8.C 4020.

1k,

150

16.

CALL CAMERA (NT,NO)
CALL ADV (NT)
CALL WM (NT)

IF—CAH EXPPSR(NTN0) Nor AVANAbLE
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In any of the followving FORTRAN statements the restrictions
imposed by FORTRAN in naming variables will be used and the type

of variable (fixed or floating) will not alvays be mentioned.

It is assumed the user is familiar with the techniques of using

Hollerith text in the parameter list of a subroutine.

Furthermore it is assumed the user has familiarized himself with

the S-C 4020 by reading the S-C 4020 PROGRAMMING MANUAL.

Befcre curves are plotted certain control routines have to be used:
l. CAMERA to select the cameras for the desired output.

2. SLABEL tc label the user's job for identification.
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SDINIT: The FORTRAN statement

CALL SDINIT (BUF,NB,X,S,NT,...) will set up the buffer area BUF
for the subroutines SDNPUT,PLAB,PPIJT,SINTRP ,STERM

vher:

BUF is the name of a buffer area.

NB is the number of locations in the buffer area and the
sign of NB is used to indicate the image mode. A minus
(-) NB will use the expanded image mode. Positive (+)
NB will use the reduced (standard) image code.

X is a one aimensional array containing the coordinates the

user wishes the curve plotting surface to have.

x(1) = =x
x(2) = y,
x(3) = x
x(4) = ¥

S is a one dimensional array containing the coordinates of
points on the S-C plotting surface at wvhich to locate the
points (x ,y ) end (x ,¥ ).

(xo,yo) vill be at the point (S(1), s(2))

(x,5¥,) Vi1l be at the point (8(3), s(4))
NT 18 a FORTRAN tape number used to dump the buffer if it
should become filled. This is not used in MRTRAN IV.
The parsmeter 1ist is variashle and the 5-tuple (BUF,NB,X,S,NT) may

be repeated using other variable names or constants.

SDINIT uses 20 locations in BUF to store information vhich will
later be used by SDNPUT and other subroutines.
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Bach buffer area to be used for plotting must appear in the

parameter list of a CALL SDINIT (List) statement.

Once a buffer area BUF has been associated with a coordinate
system by using SDINIT, none of the other SPLOT routines will

destroy this association unless SDINIT is used again.

S(1) must be less than S(3) and S(2) greater than S(4) because

of the upside down character of the S-C plotting surface (see
figure 1).

Any element in the S-array must be = 0.0 and < 1023.0

The only restrictions on the X-array are that x(1) # x(3) and
x(2) £ x(b4).

If x 0 = Xy OT ¥, = ¥y the disgnostic
ERRJR IN COPRDINATES DEFINING PLOT SURFACE
will be output on A3 and return is made to the user.

Depending on the sign of NB, & S-C 4020 instruction to either
EXPARD image or REDUCE image will te inserted in BUF as the

firs: 1instruction.
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21 ORID: The FORTRAN statement
CALL GRID (NT,NX,NY,X0,Y0) will drav a grid using the S-C 4020
instructions GXA and GYA. (see page 24 S-C 4020 Progreamming
Manual.)
vhere:
NT is a FORTRAN tape number.
NX is the number of intervals for the x-axis.
NY is the number of intervals for the y-axis.
X0 is the x-coordinate of the lower left cornmer of the grid
desired by the uscr.
YO 18 the y-coordinate of the lower left corner of the grid
desired by the user.
The parameter 1list is variable end if any parsmeter (which may be
fixed or floating) is amitted, all folloving paremeters must be
cmitted and their valves are assumed to be
NT = 18
X = 20
NY = 20
X0 = 80
YO = 94k
Thus, if a CALL GRID (NT,KX) statement were used then NY,X0,YO would
be assumed to be 20,80 and 94l respectively.
All output is on SYSPLL (FPRTRAN 18)
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2.2 BGRID: The Fortran statement

CALL BGRID (BUF,NX,NY,K) vhere

BUF is & buffer region previously initialized by SDINIT,

NX is an integer of the form m + looon‘ indicating first that
the x-axis is to be divided into B, intervals and then into
m intervals.

NY is an integer of the form ny + lOOOny indicating first that
the y-axis 1s to be divided into ny intervals anuv then into
my intervals.

K is an integer indicator which is either O or positive. The
last grid line parallel to the y-axis will not be drawn if
K=0.

vill generate and store in BUF the S-C 4020 instructions for geper-
ating a grid pattern on the plotting surface defined previously by

a CALL SDINIT.

The grid will have n + 1l grid lines parallel to the y-axis and then
m, + 1l grid lines drawn over these., m  may be zero in wvhich case a
second set of grid lines will not be drawn. m, is intended for dark-
ening certain major grid lines.

my and ny dictate the grids parallel to the x-axis in the same manner
as m and n for the grids parallel to the y-axis.

If K=O then the last grid line parallei to the y-axis is pot genor-
ated. This would probably be used wvhen the S<C 4020 is operating in
the EXPAND IMAGE MODE and the user is making & continuous strip chart.

If X 4 O then all grid lines will be drawn.
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3. PLAB: The MRTRAN statement
CALL PLAB (BUF,NDX,™MT1,XDY,MT2) vhere
BUF ia the name of a buffer area previously initialized by
SDINIT.

NDX ie the number of equal divisions considered on the
x-axis. NDX+1 labels will be generated. If NIX = O, no
x-axis labels vill be generated.

M™T1 is a bollerith array containing a foruwat statement for
the conversion of the labels for the x-axis. Only F or E

type conversions are allowved.

NDY is the number of divisions considered on the y-axis.
NDY + 1 labsls will be generated. If MDY = O, then no y-axis
labels will be done.

T2 1s a hollerith array containing a format statement for
the conversion of the labels for the y-axis. Only For B
type conversions are allowed.
vill label a grid with the information taksn from the array Y.
The information used by PLAB is inserted in BUF by SDINIT. The
generated label information is put back into BUF. To put this
information onto tape, IFERM must be used. The labels are centered
on the grid lines.
Example:
CALL PLAB (BUP,)0,6H(F6.2),10,6H(¥6.3)) would put 11 labels
on the x-axis with 2 places after the decimal point and 11
labels on ths y-axis vith 3 places after the decimal poiat.
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PURPOSE
™ compute upper and lower limits for a variable vhick is to be
plotted so that the plot vill te compatible with the scale

lines of the graph paper.
METHOD

The variable, say X, is specified as lying between A and B and
the X scale cn the grr n paper is specified as having a range of

K major scale units, i.e., X+1 major scale lines.

X-valuss of C and D ere to be assigned to the first and last major
scale lines respectively, so that the total range (D=C) will be as
suall as possible, subject to the following conditions.

1. C < min (A,B) < max (A,B) < D.

(a tolerance of about 1/1000 of a major scale unit (U)
is allowed in this condition to preclude the possibility
of round off error causing an unnecessary increase in
(p-C).)

2. The major scale unit, vhich vill be U = 22T, 1s to in
of the fom lOp R 2’10p , or 5*10p for same integer .

3. Bach major scale line is to correspond to an X vaiue viui’rh
is an integer multiple of 10°, where this p is the same as
in condition 2. The stronger, and more dceuirable, conditicn
that each major scale line should correspond to an integer
multiple of U will be used if it does not require an increase

in (D-C).
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L. If A®B = 0, then one of the major scale lines is to
correspond to X«O0.
RESTRICTICNS
If K < O or A=B then SCALE sets Camin (A,B) and D=max (A,B) ard

makes the normal return.

The combination of K=1 . : A®B < O is not illegal but in this
case conditions 1. and 4. are incampatible. SCALE treats this
case ag though k=10, vhich effectively preserves condition 1. but
violates condition 4.
USAGE
CALL SCALE (K,A,B,C,D)
vhere
For INPUT
K = Number of major scale vnits. K => 1.
A,B = Limits on the range of the variable to bt: plotted.
Either A< B or A > B is acceptable.
For OUTPUT
C,D = Desirable lower and upper liwits, respectively, for use
in plotting.
EXAMPLE OF USAGE

Suppose a curve y = £(X) 18 to be plotted on graph paper
vhich has 100x150 minor scale units and 10x15 major scale units.



Page 67-40-11
Date 12/18/64

Suppose X min, Y min, X max, and Y max are stored respectively
in X(x), I = 1,2,3,4. The statement CALL DINIT (BUF, 1000, X, NT)
will, for general values of X min, ~tc., lead to a graph which
bears no simple relation to the scale lines on the graph paper and
is, therefore, difficult to read.
This can be remedied by inserting before the CALL DINIT the two
stetements

CALL SCALE  (15,X(1),X(3),x(1),X(3))

CALL SCALE  (10,x(2),x(k),x(2),x(k))
As a second 2xample, suppose it ie desired to leave a one inch
margin around the plot, say for labeling. The following statements
will provide the desired positioning of the plot.

CALL SCALE  (13,X(1),x(3),X(1),Xx(3))

CALL SCALE (8,x(2),x(k4),x(2),x(%))

UNIT = (x(3)-X(1))/FLoAT (13)

x(1) = x(1)-UNIT

x(3) = Xx(3)+ unrT

UNIT = (x(4)-x(2))/FLoAT (8)

x(2) = x(2)-unrT

X/4b) = X( )+UKIT
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The FORTRAN statement

CALL SDNPUT (X,Y,BUF,L) will take the coordinate pajr (X,Y) and do

one of the following:

a.

b.

if it is the first point it will be stored in BUPF

irf 1t is not the first point and linear in“2rpolation is
requested, SDNPUT will do the linear interpolation between
the previous point and (x,y), generate the S-C instructions
(draw vectors) and store them in BUPF.

if it is the second point and quadratic interpolation is
requested then (x,y) is stored in BUF along with the first
point.

if 1t is the third point and quadratic interpolation is re-
quested, then a quadratic is f£it through the 3 points and
ext a points are generated to give a smnoth looking curve
from the first point to the third point. The S-C instructions
are formed and stored in BUPF.

vhere:

BUF is a buffer area previously set up by SDINIT.

Y 18 a value of the independent variabls of the curve the
user wishes to plot.

Y 18 the value of the dependsnt variable of the curve corresponding
to X.

L 48 0 if * s+~ . Serpoletion is desired and 1 if the user

wishes v o.itwton sterpelation between succemssi: - ‘nts.,
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If the buffer area should become full while using SDNPUT, it 1is
actomatically dumped on the tape unit SYSPL1.

If the point (x,y) is off the plotting surface » interpolation is
carried only to the boundary. Points outside the plotting surface
are saved and will be used for interpolation should any subsequent
points be within the limits of the plotting surface.
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6. PPLUT: The FORTRAN statement
CALL PPLOT (X,Y,BUF,1H*) vill plot at the point (x,y) the single
Hollerith character #., The character # :an be replaced by any
acceptable Hollerith character.

vhere:

X is the x-coordinate of a point (x,y) in the users coordinate
system associated with BUF.

Y is the y-coordinate.
BUF is the name of a buffer (rea previously initialized by SDINTI?.

# is any Hollerith character.
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T. SINTRP: The FORTRAN statement
CALL SINTRP (BUF) will reset the buffer ares such that the pext
time BUP is used in the parameter list of SDNPUT the corresponding
point will de considered as a first voint.
vhere:
BUF is a buffer area.

SINTRP can be used for plotting discontinuous functions.
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STERM: The MORTRAN statement

CALL STERM (NT,BUF,...) wili vrite any S-C 4020 instru.tions in BUF

onto tape SYSPL1. In addition it resets certain control parameters

in BUF and leaves the buffer as if SDINIT were used 3gain.
vhere:

NT i8 not used in the F=IV version

BUF 4g a buffer area set up by SDINIT and used by SDKPUT.
STERM is usually used after the last point of a curve has been put
in%o BUF by using SDNPUT.

The parsmeter list is variable and the parameter BUF may de repeated
any number of times for other dbuffer areas.
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This  SuBeourvk 'S WMo coVEEL
REPuU/IRED 17~ THE Wi 1A
THE wh:/TE STR7EMenr LEFELS
Y wwur /8

CALL SEFPL(NT) will set a counter (COUNT) in the output routine

SETPL-[ESPL: The FORTRAN statement

equal to NY and cause all subsequent WRTTE(UNTT,”™™T)'List’ to output
on UNIT in a SC L4020 format.
vhere:

NY is the y-coordinate of a point on the S-C plotting surface.

CALL RESPL will nullify the eflect of SETPL and all subsequent
WVRITE statements will teke their normal action.
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GUTPUT: The FORTRAN statement

WRITE (UNTT,MMT) 'List' will catput the list of parameters
under control of the format statement FMT.

vhere:

UNIT is a FORTRAN-IV logical tape unit.
T is a fixed point integer corresponding to a FORMAT statement.
'List' denotes all the parameters the user wishes to output.

The printed characters occupy a width of 8 units on the S-C 4020
plotting surface and the shortest distance between two succeeding
lines of print (without using SNT) 1s 16 units.

All lines of printing start at (8,x) on the S-C 4020 plctting
surface, where x is fixed either by QUIPUT or SET. The first
character of the line will have its center at (8,x) and will

proceed horizontally from there.

The first charactei of the line governs vertical placement on the
page as follows:
a. ) wvill adverce the film, set a line counter (COUNT)
in the subroutine to zero and start printing at (8,0)
in the S=C coordinate system.
b. NN = 2,3,t,5,6,7, vill sdd to the line counter (COUNT)
the amount 1024/K and start ¢ue line of print at the point
(8,000} on the S-C coordinate system. If COUNT exceeds
1023, ths £{lm wil) be advanced and printing will be
resumed at (8,0) of the nev freme.
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¢. O will add 32 to the line counter and start the line of
print at the poiat (8,0pUNrT).
d. "blank" will add 16 to the line counter and start the line
of print at the point (8,C0UNP).
The first character vill be replaced by a blank vhen outputted.
Only 120 characters are permitted on a line,

Bufore any WRITE (UNIT,MMT) 'List' statements can be used for SC-4020
output, the subroutine SEFPL must be used.
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SPRINT: The FORTRAN statement

CALL SPRINT (NT,KXL,NYL, NS,NHX1..Xn,...) will put on tape NT the
S-C instructions to plot the N Hollerith characters IX1..Xn starting
at the point (NX,NY) and being NS units high. The line of characters
wvill be plotted either horizontally or vertically depending on the
sign of NS.

vhere:

WT 1is not used in FORTRAN IV.

KXL is a fixed (or fioating) point number indicating the X

camponent of a point on the S-C plotting surface.

FYL 1s a fixed (or floating) point mmber indicating the Y
camponent of a point on the 3-C plotting swrface.

RS 1s a fixed (or floating) point mmber indicating the number
of units high to print the characters. +N8 indicates printing
1is to be done horizontally and ~-N5 indicates vertical.

NEX1..Xn is the standard wvay of carrying Hollerith text in a
paramster list.
The parsmeter list is varisble and the quadruple (NXL,NYL,=NS, NEX1..Xn)
may be repeated using different names.

The point (MXT,.YL) will be at the lower left edge of the first character.

The ratio of the height to the vidth of the characters is 7 to 5. The
distance between the characters (cenmter to cemter) in the horiromtal
directiua 1is the height of the characters and in tle verliical directicn
an extra 1/3 of the height is used.
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SPRWTA: The FURTRAN statement
CALL SPRWFA (WP,NXL,NYL,2NS,A,N,...) vill do the seme thing as
SPRINT except the Hollerith text is taken from the array A starting
at A(1) and proceeding to A(N).
vhere:

u,m,m.ﬁls are the same as for PRINI.

A is a l-dimensional array containing Hollerith characters.

N indicates tune number of words in A to be printed.
A user desiring to set up the array A using conversion under format
control should see Appendix I.
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13, SLABEL: The PARTRAN statement

CALL SLAMEL will put on tape “YSPL1l (18) the S-C instructions
to do in order the folliowing:
a, Advance the filn
b. Plot the $J¥B card of the current program
c. Advance the film.
SLABEL should be used before any other plotting or writing is done.
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CAMERA: The FORTRAN statement
CALL CAMERA (WT,N0) wvill write on tape SYSPL1 the S-C imstruction to
a. select camera fl if WO » 1
b. select cemers #2 1f WO = 2
c. select cameras #1 and #2 1f N0 = 3
vhere:
NT is not used and may be any dummy number.
NO is e4ther 1, 2 or 3.
Camera #1 will be a 35am camera and requires photographic processing
before the plots are available.

Camera #2 will be used in conjunction with an P80 which is a fast

copy device.

CAMERA must be used before any plotting or writing is done (including
SLABEL ).
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ADV: The FORTRAN statement

CALL ADV (NT) will output on tape SYSPLL the &-C 420 instruction
to advance the film one frame in the camera(s) previously selected.

vhere:

NT 1s not used and may be any dummy number.
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16. FORM: The FORTRAN statement
CALL PORM (¥P) will write on tape SYSPLL the S-C instructiom to
superimpose the information on the form slide (see S-C 4020 Manual)
to the film of the previously selected cemera(s).
vhera:

NT is not used and may be any dummy number.
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FF—IBEPPEET—The—PORTP N-statement- No?  avmrmbee
CALL EXPESE (NT,NO0) will write on tape SYSPLL the S-C instruction
to plot all succeeding information with 1light or heavy intensity
depending on vhether MO=1 or 2 respectively.
vhere:
NT is not used and may be any dummy number.

NO is 1 or 2.

GRID uses light intensity and cannot be varied. The subroutine
SPRINT,SPRNTA,SDNPUT use heavy intensity and cannot be varied.
The reason being that the S-C 4020 instructions "drav grid" and
"drav vector" have their intensities fixed. EXPOSE will effect
PPLYT and WRITS.



Once a buffer
locations are used

BUF (1)
BUF (2)
BUF (3)
BUF (k)

BUF (5)
BUF (6)
BUF (7)
BUF (8)

BUF (9)
BUF (10)

BUF {11)
BUF (12)

BUF (13)
BUF (1k4)

BUF (15)

BUF {16)

BUF (17)

BUF (18)
BUF (19)

BUF (20)
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APPENDIX I
BUFFER INITIALIZATTON

BUF has been initialized by SDINIT, the first 20

for controul information. The locations and uses are:

=X
o
= Yo users coordinate system and set
=Y
m /
=5 )
o
=t S-C 4020 coordinates and set by
=8 } SDINIT
m
=t
m )
= 8,1 } last S-C 4020 point used by SDNPUT
=t -1
n
= A defines transformation of x variable
=B to S-C L4020 units, i.e., BaA-x+B
= Al defines transformation of y variable
= B, to 8-C 4020 units, i.e., T=A,.y+B
= number of S-C 4020 instructions input
into BUF. The first instruction is
at BUF (21). BUF (15) is changed by
SDINIT, STORE, QUT, STERM,
= the size of the array BUF and set by
SDINIT. This is checked by STPYRE
= not used
=8 5 next to last S-C 4020 point used by
=t SINPUT
n-2

]

NP is a flag used SDNPUT.
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APPENDIX II

When drawing a curve on the 8-C 4020, interpolation is needed
between the points supplied by the user. The S-C 4020 can not draw a
line between two points if they are greater than 64 units apart. The

user is provided two options for generating points in between.

1. Linear Interpolation:

Let (xn, Yn) be the last available point and (X Y

n-1’
L or Y o) be the two points previous to it. Then

n.1)
(x

interpclated pcints (Xp, Yp) are generated from the

formulas;
Q = max X %1 , Y Yn-1 +1
P
p=Xn1*tq Fp-Xpy)

vhich guarantees that no two successive points vwill be
greater than 6L units apart.

2. Quadratic Interpolation:
Let the sequence of points bs given as above., Then

interpulated points (X (2), Y (3) ) are generated from the
formulas;
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¢
- - 2 2

u1 (xn-2 xn-l) * (Yn-2 - Yn-l)

b

- 2 7}
s= |(x -x)eqx -v)*

2 n-1 n n-l n
DS = S1 + S2
15
2

X(5) = X +AS+bs
n-l x X

X(S) =Y , +AS+bS

where S runs from -S1 to S, in steps of DS and Ax, b

x’

Ay, by are determined from the liniar equations formed

by letting
X=5)) = X, Y(=51) = Yp2
X( 82) - Xn Y( 82) - Yn

The above equations guarantee that no two successive

points will be greater than 15 units apart.

The parameter S is roughly equivalent to the arc length.
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The formulas have the advantages of:
a. uniform vector lengths along the arc length
b, capable of handling the order in which points are
supplied jo. handle closed curves,
They have the disadvantage of giving bad rasults for very

rnarse data.
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APFENDIX III

Several low level utility routines were developed which are

[ general use to the SPLPAT subroutines

A. LBGIC: 7Tuis is a set of FUNCTION type subprogramsused for
packing and unpacking S5C-L020 instructions. The indivicdual
programs are:

a. ARS (N,A)-will shift A right N places
b. ALS (N,A)-will shift A left N places
c. PRA (A,B)-will OR together A and B

c. ANA (A,B)-will AND together A and I

B. STPRE: The statement
CALL ST@RE (¢P,BUF) where
@b is a SC-LO20 instruct.on
EUF iz a buffer region initialized by GDINIT,
will store @P in BUF. It @P should fill the buffer region,
all the operations currently in BUF will be output on SYSPLI

(unit 18). The subroutine @UT is used for dumping BUF.

C. @UT: The Statement
CALL QUT (BUF) where
BUF is a buffer region
will output any data stored in BUF and reset all control

words in BUF.
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SETPR=RECPR: The statement
CALL SETPR (A,N) where
A is an array for storape of an output line image,
N is an integer for storage of the number of words

in the line image
will cause any subsequent

PRINT fmt, 'List!
statements to put the formatied line image into the array
A and the number of words of the line image into N. No
physical unit action will take place.

CALL RESPR
will nullify the action of CALL SETPR (A,N).

SETRD-RESRD: - The statement
CALL SETRD (A) where
A 1s an array containing an input ca~d image
will cause any subsequent
READ fmt, 'List!
statements to obtain the input card image from the array A.
CALL RESRD

will nullify the action of SETRD (A).
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Se

6.
Te
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Progranm

SINTRP

SLABEL

BGRID

GRID

ALS (LgoIC)
ARA
ARS

SDINIT

SPRNTA
SPRINT

SDNPUT

SETPL
RESPL

FWRDP

RESFR

10. FPRRA

1.

12.

SETRD
RESRD

FRCDA

Locations
156

2k
3Tl
57
k55
36
4o
36
134

87

29
o
368

124
28
20

43
340

787
16

19
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PROGRAM SIZES (Xasrs v72)

FCRTRAN WR ITTEN

Subroutines Used

@RA, STYRE, RESRD, ALS,

SETRD, SETFR, RESFR

#RA, ANA, ALS, ARS,

STYRE

GETJ@B

MAP WRITTEN

gur

YOUNDT
SINTRP, SDNPUT, STERM

STERE
FWRDP

FRCDA

Comments

This routine has trz same
calling sequence as SDINIT
but is not variable length.

This is the standard FOR-
TRAN IV I/0 packege.

An alternate FWRD subr.

An alternate FFRN subr.

An alternate FRCD subr.
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