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1. INTRODUCTION

The MINIVER computer program (ref. 1) is an automated method of using the
simplistic approach to aerodynamic heating., Prime benefits from using
MINIVER computer code are the flexibility and economy resulting from the
use of a point solution technique. This document describes the changes,
modifications, and inclusions which have been adapted to the current version
of the MINIVER program. Extensive modifications were made to various sub-
routines, and a complete new plot package added. This plot package is the
Johnson Space Center DISSPLA Graphics System currently driven under an
1110 EXEC 8 configuration. This document provides user instructions on
executing the MINIVER program, gives a detailed description of the changes
and modifications made, and provides an extensive desc+iption of the plot
pa~kage.
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2. DISCUSSION

The version of MINIVER which was modified used the cumbersome method of
allowing data to be i:put by use of a data editor subroutine recognizing
location numbers, rather than conventional input techniques. As a result,
any increase in size of an input array resulted in failure to execute the
program. For this reason, the input data method was changed and will be
handled by FORTRAN NAMELIST.

The old subroutines INPUT and INPUTA were completely removed, eliminating
the need for storing all of the input data within an array called W with
fixed 1500-computer word locations. The user is now free to change array
sizes of the input parameters, sith 1ittle or no impact 1n the editing and
execution of the program.

The main subroutine (H800) was extensively modified to handle storing of
generated data in an 1110 UNIVAC-secured file, and a subroutine called
STORED was written to handle this task. The contents of this secured file
can be retrieved later for plotting purposes.

The printed output was handled by the main program H800; this method was
also changed. A subroutine called NEWOUT was written to allow the main pro-
gram to be almost output free.

The subroutine WRINP, which also handles the printing of input data, was
rewritten to accommodate the changes made with the inclusion of the new
input technique.

Another subroutine changed was SETMUP. This routine sets up thick-skin
parameters and writes out the input.

Changes in subroutines TRANS and OPTMYZ were minor and are indicated through
comments cards within the program listing.




Once calculations for a body point have been completed, the user has the
option of plotting the generated data or storing it for later processing.
A routine to perform this task was written, and a complete description is
given in section 10 of this manual. The main program makes a call to the
routine which drives the plot package.
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3. INPUT DESCRIPTION

MINIVER input is basically the same as before modification, but the method
of getting the data in the program has been changed. The 0ld method used

the ENCODE, DECODE technique; the new version uses FORTRAN NAMELIST. The

computer name for NAMELIST 1s DATALO.

Table I shows the input parameters by group, with units and symbols. Two
new columns have been added: program name (the name used in the program)
and array size (the number of computer words currently assigned to that
particular parametar). The array size is assumed to be a single value when
none is shown.

Table II shows the new parameters introduced into the modified version,
not classified under groups or symbols.
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TABLE II. - NEW INPUT PARAMETERS

Program name Description Array size
ICASE Case number
LNGPLT Flag used for plotting. >C long plots
<0 short plots
IHCOPY Flag used for plotting. >0 no plot generation
<0 make plots
IPLTHWE Flag used for plotting whiie in Demand
mode. >0 plot while on Demand
<0 no plot
[FLGOT Flag used for printed output while on Demand
mode. >0 print output data
<0 no print
BOYPNT Body point ID. (Alpha input, 24 characters) 4
TRANME Trajectory ID. (Alpha input, 36 characters) 6
IBPNUM Body point number
[MAXTME Max time used per run ( in seconds)
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4. PROGRAM EXECUTION

There are several ways to execute MINIVER; the most convenient is in demand
mode, Upon sign-on, type on device:

@START ES35-N06516*LOREN.RUNMIN

Contents of RUNMIN, including the overlay, are shown in figure 1. Notice
the statements:

@AsG,T 9.

If the user wishes to plot the data generated during the run at a later date, he
must save the contents of unit 9 at end of run, as follows:

@COPY,I 9,FILENAME.ELEMENTNAME

Close attention should be paid to the @GADD statements, as these files con-
tain the input data. The user must generate his own input files. It is
obvious that the user will not get plots on the device with a @START command;
therefore, if plots are desired, the IPLTWE (I Want Plots While Executing)
must be set to 1. Plots will be in microfilm.

Another way to start execution is through the QADD statement
@ADD ES35-NO6516*LOREN .RUNMIN

Print output will appear on the screen if the IFLGOT flag is set to 1. The
user may want to skip this procedure; if so, set IFLGOT to O.

A user familiar with demand terminal operation should be able to choose the
better method.

4-1
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5. INPUT LISTING

) :rm'
, TR* 209., DOTCALCe .1, DTEMAXe 10.,
i EntRe

e ere, ik.o. 50.0, 75.0r 1660, 1i6.0, 125.0, 18600, 1750,
.0, 8285.0, @50, .o,

0

IZ+ 040000., RIVO00., 20800S., 163000.. 133000.,
184000., 117000., 110000., 107000.. 104900..
7600., 7800., 500, s700., 909, ,

ALFAOT= §0. $0., 0., Ge., 2.,

6. is.. 18.. 19.,

17.6,  1a..

wreel: Yakcare 36, alsactre 90., GF@Ie 18., ALFACR)
. . . . . . et . . .
i Le 18 < TP

o CRISe .85, RWOMe 10000., CPMe
RAXTRE =308, LI LT 0,
1P uE+9, IFLOOTe1, IWCC: /e0,

SDATAL
Tonsese 1.0,

SOveNT hen 1 iFOT (RIEF (SIPHERE
.zmoa L INCOPY=1,

SDATALO

1CASE-)

BDVPNT=244 (BP) 1100

NTFLAGs 1., RNe 1., 18389, Enlse .85,
OF(1)e 38.. ALFA(L)e so Lt iR i AlPac2)e e,
ARIQ 1., ALFALe 0., AKL221- .180, nsi.n-

AKLEZ2- .217, MWSLP2- .0074, WELPI- .0038

001, ALFA2. “..

ATRE1.0,
BEMD
SDATALO
1CASE-4 .I.'O(l)'. O,ALFA2)0.0,RN=0.0,
.m (BP) 1400
NTFLAG 4 o ELe 41,187, PWI- 1.23, DEL- 1.62, ERNIS- .06,
TRFLAG- 8., QF()e 26., eF(2)e 16., NFFe 2.,

ALFA(L)e0. .”G(l)'t XD

AMRIO- 1., ALFALe 7% ., AKLE21- ‘ir =Ul- 044, ALFAR. 40.,

ALRZ2- 9.53, NSLPi. 002,

MITe 1., ALFAL

PARALR. io... PSlP2. -9.8,  PSLPI- -.462,
mo

SDATALO

ICASE=S,WN-0.0,

BOYPNT-24H (BP) 1780
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The 1isting corresponds to the input shown in section 5.
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7. PLOT PACKAGE DESCRIPTION

MINIVER plots are generated using the DISSPLA utility routines as currently
operational on the UNIVAC 1110 EXEC 8 operating system at the Johnson Space
Center. All DISSPLA routines were not used to accomplish this task.

Section 7.1 shows the subroutines used and gives a short explanation of the
usage of each. For more detailed information, see the DISSPLA manuals
(refs, 2 and 3). Several subroutines were written to drive these routines,
PLOTLO (the main driver), HNDYLO, DRAWLO, DSMMLO, and PPLOTI. Description and
usage of these subroutines is given in section 7.2. A detailed flowchart is
shown in section 7.3. Output plots are shown in section 7.4.

7.1 USAGE OF DISSPLA ROUTINES

AXSPLT - To obtain rounded axis scaling parameters for units/inch
(i.e., GRAPH type) axis

CALL AXSPLT(AMIN,AMAX,ORIG,STEP,AXIS)

AMIN - Least data value

AMAX - Greatest data value

ORIG - Returns rounded axis origin
STEP - Returns rounded step size
AXIS - Returns rounded minimum axis

BASALF - To obtain desired alphabet
CALL BASALF('STANDARD')

CURVE - To draw a curve

CALL CURVE(XARAY,YARAY ,NPNTS, IMARK)
XARAY - Array containing X-values
YARAY - Array containing Y-values

NPNTS - Number of points to be plotted




IMARK - Frequency of marker symbol

\"

0 Points connected with symbols

0 Points connected. No symbols

0 Points not connected

N

DISSPLA (automatically) allows up to 14 different symbols

ENDPL - To end a plot and create a new physical page
CALL ENDPL(IPLOT)
IPLOT is the plot number

v

0 Summary on printer and plot

0 No summary on either

A

0 Summary on plot only

ERASE - Erase screen contents

CALL ERASE

ERTRAN - To fetch current date and time
CALL ERTRAN(9,DATE,TIME)

The number 9 is required by the system. The other two arguments are
self-explanatory.

GRACE - To set margin around the subplot area (beyond which curves will be
scissored) to an arbitrary value. Default is 0.5 inch

CALL GRACE(GRACEM)

GRACEM - Width of grace margin around subplot area in inches

GRAPH - To set up Tinear axis specified in units/inch

CALL GRAPH(XORIG,XSTEP,YORIG,YSTEP)
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XORIG - Value of X at the axis origin
XSTEP - X step size in units/inch
YORIG - Value of Y at the axis origin
YSTEP - Y step size in units/inch

GRID - To draw a grid in the subplotted area

CALL GRID(IXGRID,IYGRID)

IXGRID - Number of grid lines per X-axis step
IYGRID - Number of grid lines per Y-axis step

HEIGHT - To set character height. Default is 0.14 inch
CALL HEIGHT(HITE)
HITE - Character height in inches

INTNO - To plot an integer (in inches) from the physical origin
CALL INTNO{INUM,XPOS,YPOS)

INUM - Integer to be plotted as a string of digits

XPOS - X-coordinate in inches

YPOS - Y-coordinate in inches

IOWAIT - An interrupt to allow user viewing of display
CALL IOWAIT(IARG)

IARG - Number of seconds of image to remain on screen

LEGEND - Identifies the curves on a plot by their markers as provided by
DISSPLA. The text for the legend must be suppiied in an array
which has been packed with the routine called LINES. The sequence
of the Tines should correspond to the order of use of the markers.

CALL LEGEND(IPKRAY,NLINES,XPOS,YPOS)




IPKRAY - Name of array containing packed lines

NLINES - Total number of curves to be identified

XPOS - X-distance from physical origin to lower left corner of legend,
in inches

YPQS - Y-distance from physical origin to lower left corner of legend,

in inches

LINES - To pack a line of text

CALL LINES(LSTRNG,IPKRAY,ILINE)

LSTRNG - Character string terminated by $
IPKRAY - Pack array to receive the line

INLINE - Sequence number of line being packed

MESSAG - To plot a message string, in inches from physical origin

CALL MESSAG(LMESS,IMESS,XPOS,YPQS)

LMESS - Characters to be written

IMESS - Number of characters in LMESS

XP0S - X-distance from physical origin to start of message, in inches

YPOS - Y-distance from physical origin to start of message, in inches

MIXALF - Refer to DISSPLA manuals (refs. 2 and 3)

NOCHEK - Suppress listing of points out of range. The default option is for
the point out of range listed on the printer.

CALL NOCHEK

TEKEGM - DISSPLA interface with 1110 UNIVAC

CALL TEKEGM(480)
System expects the number 480
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XINTAX - Integer numbering on X-axis
CALL XINTAX

YINTAX - Integer numbering of Y-axis
CALL YINTAX

YAXANG - Angle labels on Y-axis
CALL YAXANG(ANGLE)
ANGLE - Angle from horizontal, in degrees

7.2 MINIVER PLOT ROUTINES USAGE

PLOTLO - The driver routine for the plot package

CALL PLOTLO(TIME,NHFLAG,ARIDEF,ATRE,TZ,ZZ,VZ,ALFAOT,DELTAT,ITHICK,LNGPLT,
TIN,MAXTME ,DEVICE)

Argument in the call statement as defined in section 3.
Subroutines required: DRAWLO,DSMMLO,PPLOTT,HNDYLO
Libraries required : LOCALIB,DISSPLA,PLOT10

DRAWLO - A utility routine which collects DISSPLA routines that are called
several times. The routine was written to avoid numerous calls to
the same procedures.

CALL DRAWLO(XO,XD,XL,Y0,YD,YL,XARRAY ,YARRAY ,NPCINT,IFLAG,IPASS)

X0 - X-origin in inches

XD - X delta increments in inches
XL - X-axis range in inches

YO - Y origin in inches

YD - Y delta increments in inches
YL - Y-axis range in inches
XARRAY - X array to be plotted
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YARRAY - Y array to be plotted

NPOINT - Number of X-Y pairs

IFLAY - To indicate closing of a given frame
IFLAG = 1 One plot per frame

IFLAG = 2 Two plots per frame

IFLAG = 3 First plot of a set of two

IPASS - Not used

Subroutines required: None

Libraries required : LOCALIB,DISSPLA,PLOTIC

DSMMLO - Find minimum and maximum of an array

CALL DSMMLO(NP,A,YMIN,YMAX)

NP - Number of points
A - Array name

YMIN - Minimum value
YMAX - Maximum value

Subroutines required: None

Libraries required : None

HNDYLO - A utility routine to eliminate the calling of the same routines in
the plot driver

CALL HNDYLO(XARRAY,YARRAY ,NP,ILABL,IPASS)
XARRAY - X array to be plotted

YARRAY - Y array to be plotted

NP - Number of x,y pairs

ILABL - Y axis label (36 characters maximum)
IPASS =~ Not used
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Subroutines required: PPLOT1,DSMMLO,DRAKWLO
Libraries required : LOCALIB,DISSPLA,PLOTIO

PPLOT1 - To place a label on the y-axis

CALL PPLOT1(ILABL,ICASE)

ILABL - Label to be used (36 characters maximum)
ICASE - Case number

Subroutines required: None

Libraries required : LOCALIB,DISSPLA,PLOTIO
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H. | 7.3 FLOWCHARTS

1 = giacny

- e OMAX  MAXTME ;
SUBRUUTTNE PLOTLO(TIME, NHFLAG, ARTIEF, ATRE, T2, DELTX MAXTME/10 ORIGINAL P
22,V2,ALFAOT, DELTAT, ITHICK, LNGPLT, TIN, MAXTME, OF AGE IS
DEVICE) ‘ POOR QUALITy
T R RS NO N g
INTEGER DDYPNT, TRANME, DEVICE e & DIVICE ¢ 1‘) _
o |
TR RT NG | ﬂ
PARMETER J1 17, J2 500, J) 32 |
s i CALL TEKEGM(480)
. CALL BASALF('L/CSTDY) '
THE FOLLOWING ARRAYS ARE DIMPNSIONED J2i CALL MIXALF('STANDARD')
TIME1, @K1, REL1, QC1, QCIT,TREFY, TV, L_ !
PE1, CP1, BETA1, ALPIAT, AKLZ1, MFACZY, —
T™va. Qr(2),77T(2),VZ2(%0), rzm).mm(so).
22(30), DELTAT(50) , BOYPNT (4), TRANME(S), -—
1 mur(a0),Lase ( JL_)_.tmuo) |

DEVICE=2

COMMON /LABS/ LABEL
COMMON /DTBUJO/ BDYPNT, TRANME, TCASE, IHCOPY
. COMMON /AXDAT/ XOR, XSTEP, XAXIS

eoon/mm/m TIME1,BETAT, ALPHAY, AXL2Z1,
1,XME1, RFL1,CP1,TW1,TREPY, INITIALIZE MOPS TERMINAL
e'r.rr.m.em INTERFACE, AND BRANCH TO L

COMMON /MAX/QM, BETAM, AKLZN, HFACZM, PN, CPPN, 1 { FROPIR PLACE

i p—

- COMMON /PLOTT/JRCD, IT, NT,NT2, NFT, PCT
COMON_IPT, IDUY, IPAX - 1

' INITIALIZE MICROFILM INTERFACE

AND BRANCH TO PROPER PLACE

[u.t. PLOT LABELS CONTAIN SIX COMPUTER WORD,
( 1) Atitude(re,)

( 2) Velooity(st/sea) =
1 ( 3) Apha (degrees)
“( 4) Laminar Tactors

~\
( 5) Deflection Factors [ 2’9—’2’;’\ ICASE-2 \i??..ﬁo
( 6) Looal Mach Number N Y ,,/ \;

( 7) Reynolds Nuzbers ' 1 NEG

N —— —- —

\

|
( 8) Refae i
(1 9) Loval Pressure(1bf/rt/sq) ' | CAIL AXSPLT(0,0,0MAX,®,0,KOR,XSTEP, XAXTS) '
(10) Cp | | CALL INDYLO(TZ,2Z,NT,1,1) :
(11) Q Dot (Btu/ft-3q-sec) | | GALL WNDYLO(1Z,VZ,NT,2,1) '
(12) T Wall (Deg 1) ‘
(1)) Control Surface Def, (Deg.) [ E—— J e S

y¥s :
. Y ALPHA 0
il Ny Q N
e — "
M | CALL UINDYLO(TZ,ALFAOT,NT, 3,1) I
a = ,
oAk 1N, NO o ] i
\ » - - | -
‘ r \ .
1 YR > 40 !
‘ ITINIT: TIN
|

‘ ‘I A \ 7-8




.
t'.
) |
10)-—--—- (
\ Uy / \1
| 4
| : o e : e e — ;
| CALL DSWGO(IT, Q01T YMIN, YHAK) CALL MNDYLO(TIMEY,NFAC21,1T,8,)) ;
’ | CALL AXSPLT{0.0,YMAX,(.0,YOR, YSTEP, YAXIS) e R el B 4
. CALL PPLLTY(11,ICASE) 28 _ !
| CALL DRAVLO(XOR,XSTEP,XAXIS, YOR, ISTEP,YAXIS, | P e
| DG ,Q01, 11,3, 3) )
CALL LINES(*(T)V (RJAD (E)Q (T)DN. 8%, 174K, 1) TSR el
CALL LINES('(?)¥ (D)ES. (P)§',IPAX,2) | CALL WNDYLO(TDMED,PEY,IT, 9,3)
mwr -1 lL-cm. HNDYLO(TIMEY,CP1,1T,10,3)

CALL LEGEND(IPAX,2,2.5,6.2) ,

CALL DNTNO(ITINIT,).4,6.2) \” )'_""
YES

| ” }

J | CALL m(rmnnmu,n.u,)}

: L — ‘. ‘

CALL HNDYLO(TDME?,TREF1,IT,12,3) &
CALL HNDYLO(TIME1,TREF1,IT,12,3)

|
~ — @ ‘
cA:—;:un(o) r
- —

LIO

' cu.x.mmmmmn,z)) ‘

e

20 — - !
N |
YES
LNGPLT = > r sasl
N < ITHICK # BN e o o |
= N i
cALL mmw(nm,mm n.A;JT_] “rm 2
| CALL MDYLO(TIMKY,TW2,IT,12,3) i
' \ I B
B 8 FALSE m = 1 L |
- — 1DF. e . T e e o
‘ muE RETURN )
CALL mlm.nmm mt rr 6 )) J . {
L . . r “-1 ‘
- —

B
=]

NiFLAG = 1

l NO .

CALL INYLOTIMEL UL, 1T, 7, 3) -]
[._____.- T 7-9




{‘ START

BT W A P P——
| SUBROUTINE DIAWLU(XO, KD, XL, YO, YO, YL, XARRAY, YARRAY , KPOINT, IFLAG, TPASS) '
e iy 4 e

INTEGER  BDYPNT, TRANME -

Wil

= ST -

| DIMENSION XARRAY(1),YARRAY(1),
| IBU¥(200),BDYPNT(L),
TRANME(S), ﬂu(‘o)

o —

- — - ———

‘ COMMON  TPT, IBUF, IPAK
| COMMON /DﬂUJO/ BDYPNT, TRANME, ICASE, INCOPY

——a———— . e — e ‘

i L
;o
y
i
.i
NS .
YES
- s
CALL XTWTAX b
CALL YINIAX ]
CALL YANG(0.0) f
. ;

s
.

[__tu.l. XXLA{“—'

CALL YMO

)
fl
)

| oA GRAPH(XO, XD, YO, YD)

(8
!
l

CALL RNDPL(0) | CALL GRID(2,2) 1
CALL IOWATT(10) | GALL EXTRAN(9,DATE,TIME)
| CAL nEIeiT(0,10) | .
——a | CALL MESSAG(DATE,G,8.0,-0,7) | !
CALL HEIGIT(0,18) |
[""" """" CALL MFSSAG('(T)RAJECTORY §', ' ;
) T 1 100,0.1,7.0) ' {
CALL MESSAG(THANME, 36,1,#,7,0) .
CALL TRAse | CALL MESSAG(MDYINT,24,5.0,7.0) |
CALL WpcorY l CALL METGHT(0,14) '
B L. ] 1 |
] YEs {__. e e |
) ~ NO ' CALL NOCHEX O‘?/"/.
< meoM = 0, " CALL GUACK(0,0) B
P | GALL CUNVE(XARNAY, YANKAY, , G,
\" : NPOTNT, 1) ? ¢?1 .
| ]w l - 0 C’é)\
l 1 1 YUn &
5
Sosnentl IVIAG & 2 meeetd - - « 1FLM ) -'I.. ‘l
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