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ABSTRACT

RADSOLVER is a computer program which calculates the radiation energy
transport in cavity type receivers having an arbitrary number of apertures
through which collimated beams of solar radiation enter. In contrast to the
common assumption of gray (or semi-gray) surfaces used in the modeling of
radiation transport, RADSOLVER accounts for the wavelength-dependence of
emission, absorption and reflection with a band model of the radiative proper-
ties. It is intended that this report serve both as an instruction manual
for the use of the RADSOLVER code and a vehicle for presenting the underlying
theory. Illustrative examples along with input and output are presented.
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Foreword

RADSOLVER was developed as a computational tool for predicting spectrally-
dependent radiative energy transfer in solar cavity receivers. Although the
capability of determining the radiation transport in enclosures exists in a
number of general thermal anaTyzer codes (e.g., CINDA, MITAS, TACO, SAHARA,
etc.), RADSOLVER is the only code which accounts for the wavelength-dependence
of the properties of the enclosure surfaces. The inclusion of this depend-
ence coujd be important in cavity-type receivers of solar energy. (It is
noted, however, that RADSOLVER is solely a radiation code whereas the above-
cited codes also include conduction and convection effects.)

It is intended that this report serve both as an instruction manual for
the use of the RADSOLVER code and a method for presenting the underlying
theory. Those concerned primarily with using the code can omit the "Theoreti-
cal Basis of RADSOLVER" and Appendix upon the first reading. It is recommended,
however, that this material be studied later in order to properly interpret the

computed output.
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Nomenclature

a$j element of matrix; defined by Equation (16)
9 vector defined by Equation (17)
C],C2 Planck function constants .
Ek emissive power of a zone in the k-th wavelength band (Equation (6))
e Planck's function (Equation (7))
Fij fraction of the energy diffusely Teaving the i-th zone which is
intercepted by the j-th zone
G irradiation of a zone by energies coming from all other cavity zones
GE direct solar irradiation in the k-th wavelength band
ﬂk vector defined by Equation (11)
J radiosity
Q heat flux
"y element of matrjx; defined by Equation (9)
T absolute temperature
€k emittance of surface for energy in k-th wavelength band
A wavelength
¢k fraction of the solar spectrum in the k-th wavelength band
pk hemispherical reflectance of a zone in the k-th wavelength band
o Stefan-Boltzmann constant
Subsdripts
i refers to i-th zone
"A  denotes spectral quantity
~ denotes vector quantity
Superscripts
| k refers to k-th wave]ength‘band
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Introduction

RADSOLVER is a computer program which calculates the radiation energy
transport in enclosures having an arbitrary number of apertures through which
collimated beams of solar radiation énter. The special case of an enclosure
without apertures may also be calculated. In contrast to the common assump-
tion of gray surfaces used in the modeling of radiation transport, RADSOLVER
accounts for the wavelength-dependence of emission and reflection with a band
model of the radiative properties. The consideration of the wavelength-
dependence may be important in solar receiver applications where surfaces may
have significant variations in reflectance (emittance) over the wavelength
range between solar and thermal radiation.

For an enclosure whose surface is subdivided into an arbitrary number of
zones, RADSOLVER determines:

the heat transfer - -- the net energy flux into a zone that

would be available, for example, for
input to a working fluid, and

the irradiation and radiosity -- the fluxeslof incoming and leaving solar

and thermal radiation at each zone.
RADSOLVER also calculates the temperatures of any adiabatic zones present in
the enclosure. The phenomena included in RADSOLVER are thermal emission, the
reflection and absorption of thermally emitted and solar energies, and the
multiple reflections of both types of radiant energy among the zones of the

enclosure.



The use of RADSOLVER requires that either the heat flux or the tempera-
ture at each zone be specified. The most common specification of the heat
flux is zero -- a value which is associated with zones lying on adiabatic
(refractory) surfaces. The specification of the temperature of a zone is
usually more difficult because the temperature is controlled by the heat flux
which is unknown at the outset. In situations where a zone lies on an evapora-
tor panel in which a working fluid undergoes a change of phase, the zonal
temperature may frequently be approximated by the saturation temperature. In
other situations the zonal temperature must simply be guessed. When the

“computations are completed, however, and the heat flux results available, the
accuracy of the temperature specifications can be checked (by determining
surface temperatures in independent calculations), and the RADSOLVER computa-
tions repeated until the desired degree of convergence is achieved.

Energy that would be transported within and from the enclosure by convec-
tion (natural or forced) is not taken into account and RADSOLVER is therefore
strictly applicable to enclosures whose interior air mass is stably stratified
in a windless environment. It should be noted, however, that since radiation
transport is the:principal mode of energy transfer in solar cavity receivers,
the neglect of convection may not be overly conservative in design studies
aimed at dete}mining the survivability of materials under high temperature
conditions. It would be possible, however, to determine the effects of convec-
tion within the framework of RADSOLVER if the distribution of the film con-

ductance over the enclosure interior were known a priori.
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1. Background and Underlying Assumptions

RADSOLVER is based on the zonal (or radiosity) method of analysis which
wasvdeveloped in the 1930's by several different.investigators. The method is
described in a number of texts such as [1-3]. The earliest applications of the
zonal method have been to enc1osure§ whose walls were approximated as being
gray and where the only source of radiant energy was thermal emission from the
enclosure walls. The assumption of grayness, however, is generally unsuitable
in solar cavities where there is the transport of both short wavelength solar
radiation and the longer wavelength thermal radiation originating at the cavity
surfaces.

In the present work the zonal method is extended to include an external
source of radiant (solar) energy and the effects of the spectral dependence of
surface properties via the use of é band model. These extensions are described
in the "Theoretical Basis of RADSOLVER" section. (It should be noted that both
Sparrow and Cess [2] and Ozisik [3] have indicated the feasibi]ity of this type
of calculation but there is no known instance of it having been implemented.)
The following assumptions, which are implicit in the zonal method, are employed
in the present work:

(1) Each zone of the enclosure is isothermal.

(2) The radiosity* and irkadiation are distributed uniformly over a zone.

(3) A11 enclosure surfaces are diffuse. This implies that the intensity

of the radiation reflected and emitted from a surface is independent
of direction regardless of the directional distribution of the in-

coming energy.

*The radiosity is defined as the combined reflected plus emitted energy flux
from a surface.
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It should be noted that the first two assumptions are not truly restrictive
since, in principle, zone sizes can be decreased to the point where the zonal
temperature and radiosity distributions approach uniformity. Limited data
(cf. [4,5]) and experience indicate good agreement between predictions based
on the zonal method and measurements in situations where the above assumptions
are applicable. However, there have been too few experimental appraisals of
"radiative transfer theories to enable the estimation of the error of the zonal
method when it is applied to enclosures containing non-diffuse surfaces. In
certain tests in such enclosures there were significant discrepancies between
measurements and predictions [6,7]; while in others the discrepancies were
relatively minor [8].

The Monte Carlo method [9,10] is an alternative to the zonal method which
potentially can account for the actual spectral and directional characteristics
of the surfaces involved. A commercial computer program based on it has in
fact beeh written [11]. It must be recognized however, that the acquisition
of the spectral bi-directional ref]ectance data, necessary to take full ad-
vantage of the Monte Carlo method, would be a formidable task for the engineer-
ing materials and surfaces (e.g. tube banks) used in solar central receivers.

Our recommendations to the cavity designer are that he use a zonal method
of analysis (such as that described here), understand fully its limitations,
and then be prepared to make measurements of radiant fluxes and temperatures

under actual conditions.
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2. The Band Model

In addition to assumptions 1-3 listed above, the present study employs a
band model of the radiative properties of the enclosure surfaces. In this
model it is assumed that the wavelength spectrum A=0 to A= is subdivided into
a finite but arbitrary number (K) of wavelength bands

0-Ays Ay=hps « oo Ay oAy _gs Ag_q=°
over which the reflectances (emittances) of the enclosure surfaces are approxi-
mated by constants. In principle, the band approximation becomes exact as the
number of bands becomes infinite. Practically, the reflectance-versus-
wavelength characteristics of most engineering surfaces can be adequately
approximated with just several bands.

Finally, it should be noted that the approach taken here differs from the
so-called "semi-gray" approach sometimes used in the analysis of radiation heat
transfer in solar cavity receivers, e.g., [12]. In the "semi-gray" approach,
in essence, two different reflectances are used, one characterizing the trans-
port of solar radiation and the other the transport of thermally emitted radia-
tion. Embodied in the "semi-gray" approach is the assumption that there is
negligible thermal emission from the receiver surfaces at solar wavelengths,
i.e., at wavelengths less than2.5um. (In the present study thermal emission
at all wavelengths is taken into act¢ount.) Predictions of thermal radiation
using the "semi-gray" approach therefore tend to become increasingly inaccu-
rate with increasing cavity temperature as thermal emission is shifted to the
shorter wavelengths. For instance, 21% of the energy emitted from a black
surface at 1100°K (1520°F) is at wave]engths less than 2.5um. Furthermore,
at high temperature (e.g., 1100°K), emission is predominantly in a wavelength
range within which the reflectance (emittance) of many engineering materials
is strongly wavelength-dependent énd a single constant value of the reflect-

ance (emittance) is inadequate.
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Theoretical Basis of RADSQOLVER

1. The Radiosity, Irradiation, and Heat Transfer

The determination of the radiosity at each zonal area is the key to the
computations since, once it is known, the irradiation and heat flux distribu-
tions over the cavity interior are calculable. The radiosity, defined as the
radiant energy flux leaving a surface, is expressed as

Kk k. oK K "
Ji = 0y (65 + 65 ;) + E; (1)

for the i-th zone. GE represents the irradiation of zone i by energies coming

from the other cavity zones, G: j
k

i

represents the direct solar irradiation, and

E: represents the thermally emitted energy. The superscript k indicates that

the radiant energy being considered is in the k-th wavelength band, i.e.,'from
C Aoy to A p? is the reflectance of zone i in this band.
Under the diffuse surface approximation, the irradiation GE is expressed as

k.o N K k
G, = J; F.. or equivalently as G = [F,.]J (2)
1 j=1 J 1] ~ 137~ v
where Fij is the configuration factor between zones i and j, and Gk and Jk
represent the column vectors
k] [ K]
Gy Iy
k k
Gy Jp
6K ak
k|3 k|3
G = » J0F (3,4)
k k
Gy IN

*Equation (1) is actually obtained by integrating the spectral radiosity equation.
The details are given in the Appendix.
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The direct total solar irradiation GS i is assumed to be known a priori, e.g.,
from ray trace calculations which follow the paths of rays from the heliostats

to the i-th zone. The solar irradiation in the k-th wavelength band, GE i is

calculated by RADSOLVER from the relationship

k _ .k
Gs,i =0 Gs,i (5)
where @k represents the prescribed fraction of the solar spectrum lying in the

k-th band. The thermally emitted energy in the k-th band, i.e., the emissive

power, is given by

A ' '
E§ = kK e, (T;)dr (6)
A
k-1 7
where € is Planck's function
2’1TC-| 7
(7)

e, =
2 A5[exp(C2/XT)-1]
Equation (2) is substituted into Equation (1) and the relationship thus

obtained is written for each zone of the enclosure. The resultant set of

equations in matrix form is

[rf;10% = £€ + #" (8)
where
k _ k
Pij = %45 - Pifyy (9)
and Ek and ﬂk represent the column vectors
m [ Kk ]
E P18 1
k k~k
Es P2bs
k| k k| k.k (10,11)
E™5|E3 and H" =)pG¢ 5
k k.k
E oG
| N | NTs\N) 15



The radiosity is determined from the solution of Equation (8), i.e.,

Kook -1
Jh= ryg) (B

(12)
Radiative energy transfers at zones lying in the apertures are described by
these formalisms by considering such zones as hypothetical black surfaces
having the temperature of absolute zero.

Two situations are now considered: (1) the temperatures of all zones of
the enclosure are prescribed; and (2) the temperatures of only certain zones

are prescribed and the heat fluxes are prescribed at the remaining zones. In

the first case, the fadiosity is computed immediately from Equation (12) since,

k are cal-

with known zonal temperatures,'a11 of the elements of the vector E
culable at the outset (cf. Equation (6)). In the second case, the temperatures
of those zones having prescribed heat fluxes are computed by a method described
later (this allows the computation of the vector Ek), and then Equation (12) is
used for the radiosity.

With values of the radiosity available, the irradiations G? are calculated
from Equation (2); and the het heat flux at zone i, defined as the difference
between the incoming and the leaving radiant energies summed over all of the

wavelength bands, is calculated from

K

NG e';ﬂ. - 3% (13)

Q.
T k=1
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2. The Temperatures of Zones Having Prescribed Heat Fluxes

We describe now the method of determining the temperatures of the zones
having prescribed heat fluxes. The starting point is to write Equation (13)

in matrix form, i.e.,

K
Q=3 (&“+¢k-d% (14)
S b y
The substitution of Equations (2) and (12) into Equation (14) gives upon
rearrangement
| K K
> [ =0- T ([af 1 + 65 (15)
k=1 W T k=1 W

where the matrix [a§j3 represents the product -
kK 1 _ _ k 1-1
[a‘ij] = [F'ij s'ij] [rij] (16)
Note that, in spite of its complexity, the right hand side of Equation (15) is

simply a column vector. To ease the notation we designate this column vector

by b, i.e.,

il

b

K
5 (L2 + &) (17)

Thus Equation (15) may be written as

K
> [k IE* = b (18)
k=1 N~

To illustrate the solution procedure, assume that the temperatures of

zones 1 through m are prescribed and that the temperatures of zones m+1 through

*
N are to be determined.  Expanding Equation (18) gives

*RADSOLVER does not require that the zones be numbered in this manner.
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} k k 1 e N [
a1 a2 m a,mH1 e AN g ) (b
k k k k k S
321 322 3om 32,mk o AN B2 lg [P2 |{ &
. . . . . . >° . >¥
= o
. L ] L] * * L] '¥ L] :
L S A S N A B
k=1 31 m2 mm mym+l **° TmN m m |/
k k k k k k
ae1,1 qm,2edmelm ol dmen | | Emaal) o [P
* * * L] L] L] 3 * §
. . . . . . 8 P o
k k k k k L E =
=S
A a2 ANm AN,m+ 2NN En by
We now multiply the vector Ek by rows mtl through N of the [a§j] matrix in
order to obtain a set of N-m equations for the N-m unknowns E;+1, . Eh.
The result, after transferring to the righthand side all the terms containing
the known elements of the Ek vector, is
[k k | [k ~ K m -
a ... @ E b . - k k
L L e ] k§=:] f:‘] 41,5 Ej
k k k K m
K a ... @ E b K k
m+2 ,m+1 m+2, N + - 3 a . BN
k§] ) m+2 = m+2 k=.l j=.' m+2,J J (20)
k k k K m
a a E b -3y > k k
N,m+] R a E.
B NN | DN [N k=1 5=1 N.g 7§ ]
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k vector correspond to the zones having prescribed

The known elements of the E
temperatures, i.e., the zones 1 through m. Note also that the quantities bm+1
through bN are known since the heat fluxes are prescribed at the corresponding
zones (cf. Equation (17)). Thus, the only unknowns in Equation (20) are the
quantities E;+] through Eﬁ which depend upon the unknown temperatures Tm+]
through TN' |

In the case of a gray cavity, the solution of Equation (20) for the unknown
temperatures is straightforward. There is only one wave]ength band which ex-
tends from A=0 to A=~ (i.e., K=1) and Equation (6) may be integrated to give

E = eoT” (21)

where o is the Stefan-Boltzmann constant. Hence, for the gray case, the Ek
vector in Equation (20) is simply

4 —

0Tm+]

—
Em+

€m+29 T2 (22)

lof T4

SN N

and the solution of Equation (20) is that of a set of simultaneous linear
algebraic equations. In the non-gray case (i.e., K> 1), Equation (20) is
non-linear. In this situation an initial guess of the unknown temperatures is

computed and then a generalized non-linear equation solver is employed.
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Description of the RADSOLVER Program

RADSOLVER, in essence, constructs and solves the equations that were pre-
sented above in order to determine (a) the heat fluxes at zones whose tempe}a-
tures have been specified; and (b) the temperatures of zones whose heat fluxes
have been specified. A cavity efficiency and the radiosity and irradiation of
each zone are also determined. A listing of RADSOLVER is given on microfiche
included on the back cover of this report.

The solution of sets of linear algebraic equations, which is a frequent
operation within RADSOLVER (cf. Equation (12)), is accomplished by the SMPL*
subroutine SAXB. The solution of non-linear equations (cf. Equation (20) for
K > 1) is accomplished by the IMSL** subroutine ZSYSTM. Both of these sub-
routines ahd the subroutines which they call are included in RADSOLVER. The
emissive power within a given wavelength band (Equation (6)) is calculated as
described in the Appendix by the summation of series.

RADSOLVER 1is applicable to enclosures of arbitrary geometry having an
arbitrary number of apertures. The user must, in general, supply the config-
uration factor matrix [Fij] and the zonal areas corresponding to his particu-
lar application. Configuration factor tabulations (cf. Siegel and Howell
[ 1]) and computer programs such as CONFACII [15], TRASYSII [16], and
SHAPEFACTOR [17] can be used for this purpose. There is the option within
RADSOLVER to calculate the configuration factors for a cylindrical enclosure
that has been subdivided into zones which are discs, flat annular rings, and
cylindrical segments. This option should be used if the cavity aperture is in
an end-plane of a cylinder and if the distribution of the direct solar irradia-
tion is axially symmetric. Examples illustrating the use of RADSOLVER for both

cylindrical and non-cylindrical cavities are presented later.

*Sandia Mathematical Program Library [13].
**International Mathematical and Statistical Libraries [14].

20



The logical structure of RADSOLVER is depicted in Figure 1.

of the various subroutines follow.

Exercised in special case
of cylindrical enclosure
- -

(g nY

Exercised for general
enclosure geometry
A,

f

2]

evonpR ] [~~~ T (Read [Fyl and &)
Define cylindri-] |
cal geometry i PROP
] | 1. Read thermophysical
J property data
Calculate [ F ] ENCLOSE 2. Read prescribed temperature
oo or heat flux at each zone
for cylindrical Y 4
enclosure
CONFIG
RADIST (1)
SAXB Determines J¥ for case EX = 0
(Equation (11))
THERMAL EMISS
SAXB Determines temperatures at
zones having prescribed heat
transfer ZSYSTM
FUNC

RADIST (2)

1. Determines JX for case HX = 0
(Equation (11))

2. Superposition of results with
RADIST (1)

Figure 1. RADSOLVER Logical Structure.

Descriptions
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1.

Subroutine PROP

solution.

22

This subroutine reads and prints the non-geometrical data required in the

(a)

(b)

(c)

(d)

(f)

(9)

These data are:
NBDS: The number of bands to be considered in the energy spectrum.
This. quantity is read in as 1 if the gray approximation is used.
XLAM(K): The sequence of wavelengths in microns, which demarcates the
bounds of the wavelength bands. For instance, the sequence 0., .522,
1000. corresponds to a 2-band approximation in which the first band
covers the wavelength range 0 to .522 microns and the second band the
range .522 to 1000 microns. In principle, the last wavelength in the
sequence should be infinite; however, a value of 1000 microns is
sufficient. The wavelength sequence corresponding to a gray enclosure
is 0., 1000.
NSET: The number of different reflectance-versus-wavelength char-
acteristics associated with the enclosure. The minimum number for
NSET is 2. One characteristic with p=0 for all wavelength bands must
always be included. This characteristic is assigned to zones located
within the cavity aperture(s).
REFL(J,K): The reflectance of the J-th’ref1ectance—versus—wave]ength
characteristic in the K-th band. Note that, by specifying the re-

flectance in the K-th band, the emittance is determined since ek=1-pk.

PHI(K): The fraction of the solar spectrum lying in the K-th wave-
length band. This fraction is used in Equation (5).

IZMIN, IZMAX, J: A sequence assigning the J-th reflectance-versus-
wavelength characteristic to the zones IZMIN through IZMAX.

IZMIN, IZMAX, FLUX: A sequence assigning the zones IZMIN through
IZMAX the value "FLUX" as.the direct total solar irradiation, Gs,i‘

The units of G, ; are kw/m

1



(h) IZMIN, IZMAX, ITYP, VALUE: The sequence which assigns either a pre-
scribed temperature or a prescribed heat flux to the zones IZMIN
through IZMAX. If the temperature is to be prescribed, ITYP is read
in as 3, and "VALUE" represents temperature. If the heat flux is to
be prescribed, ITYP is read in as 2, and "VALUE" represents heat flux.
For zones lying within the aperture plane(s), ITYP is read in as 1 and
VALUE is read in as 0. The units of temperature and heat flux are,

respectively, degrees-Kelvin and kw/mz.
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2. Subroutine RADIST(IOPT)

RADIST is ca]]ed twice in the computations (cf. Figure 1). It is called
first with the argument IOPT=1 followed by a call to the subroutine THERMAL.
RADIST is then called with the argument IOPT=2.

With the argument IOPT=1, RADIST determines the radiosity, irradiation,
and heat flux for the case in which the zonal temperatures are set artificially
to absolute zero. This suppresses the transport of thermally emitted energies,
and thus the resultant energy fluxes are due only to the transport of solar

k

energy. Equations (2), (12) and (13) are used with the vectors E"=0. The

results of RADIST with IOPT=1 quantify the allocation of the solar energy

over the enclosure interior.

For IOPT=2, RADIST determines the radiosity, irradiation, and heat flux in
the situation in which no solar energy enters the enclosure and in which the
zonal temperatures are those which have either been prescribed or computed by
the subroutine THERMAL. Equations (2), (12) and (13) are again used -- this
time with the vectors §§ and ﬂk set equal to 0. The results for IOPT=2

quantify the allocation of the thermally emitted energies over the cavity

interior. Because of the Tinearity of the governing equations, when both solar
and thermal transport are present, the radiosity, irradiation and heat flux are
simply obtained by the superposition of the respective results for IOPT=1 and

IOPT=2. The details of this superposition procedure are shown in the Appendix.
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3. Subroutine THERMAL

The essential purpose of this subroutine is to solve Equation (20) in
order to determine the temperatures and emissive powers of those zones having
prescribed heat fluxes. In the case of a gray enclosure (i.e., K=1),

Equation (20) is linear in the unknown emissive powers and the subroutine SAXB
is employed. In the case of a non-gray enclosure, Equation (20) is non-linear
and the subroutine ZSYSTM is employed. The réquired emissive powers (i.e.,
the qudntities E?) are determined by the function EMISS. The method used in
SAXB is Gaussian elimination. That used in ZSYSTM is Brown's method [18],
which is a Newton-like method requiring N2/2 + 3N/2* function evaluations per
iterative step. An initial estimate for the unknown temperatures, required to

start the ZSYSTM solution procedure, is obtained by regarding the enclosure as

gray.

4, Function FUNC

This is a function called by ZSYSTM to evaluate the i-th difference
between the right and left hand side of Equation (20). Specifically, FUNC

calculates the quantity

K2 v k& X v «
by - X X ai JEi- X X a; . E; = i-th difference (23)
k=1 j=1 sJ ] k=1 j=m+l J J

which represents the expansion of the i-th row of Equation (20) where m+1 < i
S N. The solution of Equation (20) corresponds to the situation in which the

magnitude of all such differences has become less than a preset quantity.

*N is the number of unknowns.
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5. Function EMISS

This function evaluates the integral
A
/" e, (T)dA - (24)

Ak-1

k
.i
(cf. Equation (6)). The basis for this computation is presented in the Appendix.

which is used to calculate the emissive power in the k-th wavelength band, E

6.  Subroutines CYLINDR, ENCLOSE, CONFIG

These subroutines are used to input and output the geometrical properties
of a cylindrical enclosure and to subdivide the enclosure into zones consisting
of discs, flat annular rings and cylindrical segments. The configuration
factor between each pair of zones is also determined. This group of sub-
routines should be used only in the case of a cylindrical enclosure where fhe
solar energy enters axisymmetrically through an end plane. In cases which are
not axially symmetric, or where the enclosure is not cylindrical, the configura-
tion factor matrix and zonal areas must be input. The option to use the
cylindrical enclosure subroutines is in program RADSOLV. See Figure 1.

Because of the simplicity of the cylindrical enclosure, the exact
analytical expressions for the configuration factors are available.

These are included in the subroutine CONFIG and correspond to the following
geometrical arrangements:

(a) disc at one end-plane of the cylinder to a co-axial disc at the

opposite end

(b) flat annular ring at one end-plane of the cylinder to a co-axial disc

at the opposite end

26



(c) flat annular ring at one end plane of the cylinder to a co-axial, flat
annular ring at the opposite end

(d) cylindrical segment to another cylindrical segment

(e) cylindrical segment to itself

(f) cylindrical segment to a flat annular ring at an end plane of the
cylinder

(g) cylindrical segment to a disc at an end plane of the cylinder.

The respective formulas and their sources are listed in the Appendix.
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ITlustrative Examples

1. Cylindrical Enclosure With Wavelength-Dependent Reflectance

The cylindrical enclosure in this example is subdivided into zones as
depicted in Figure 2. Solar radiation enters axisymmetrically through the lower
end plane and irradiates the enclosure walls with the average solar irradiation
at each zone listed in Table 1. These irradiations correspond to a hypotheti-
cal TMW diffuse source of energy in the cavity aperture. The temperature of
the cylindrical portion of the enclosure is assumed to be 1100°K, and the roof
is assumed to be a refractory where the heat flux is specified as zero.

A two-band reflectance versus wavelength characteristic is assumed to
characterize the entire interior surface of the enclosure. The first band
extends from 0 to 2.5 microns and the reflectance in this band is 0.5; the
second band extends from 2.5 microns to infinity and the reflectance in it is
0.9. All Qf the solar energy is assumed to lie ih the first band. RADSOLVER
is used to determmine the radiosity, irradiation, heat flux, and the tempera-
tures of the adiabatic zones. The cards input for this example are described

in Table 2 and an annotated output follows. The program execution time on the

CDC 6600 computer was 2.4 seconds.

TABLE 1. Average Solar Irradiation in Cylindrical Enclosure Example

Zone Irradiation (kW/mz)

1 0.

2 1304.8
3 850.3
4 548.3
5 356.39
6 236.45
7 161.12
8 104.53
9 , 279.31
10 300.45
11 315.35
12 318.02
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Figure 2.

SOLAR
RADIATION

Cylindrical Enclosure in Illustrative
Example 1. Dimensions in meters.
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TABLE 2.

Description of the .Cards Input to RADSOLVER for the Cylindrical Enclosure Example

Fortran Variable(s),

Card No. Format
: 1 1GEOM (I5)

2 D,L (BE10.4)

3 NZB,NZC,NZT (515)

4 R(I),(I=1,"NZB+1") (8E10.4)

5 2(1),(1=1,"NZC+1") (8E10.4)

6 R(I),(I=1,"NZT+1") (8E10.4)

7 NBDS (1015)

8 XLAM(K) , (K=1,"NBDS+1") (8E10.4)
9 NSET (1015)
10 REFL(1,K),(K=1,NBDS) (8E10.4)

Value(s)
Input

Description

0

20.,30.

1,7,4

0.,10.

0.,4.,8.,12.,
16.,20.,24.,
30.

0.,1..4.,7.,
10.

2
0.,2.5,1000.

Indicates the type of enclosure geometry under considera-
tion. IGEOM=0 for cylindrical geometry. IGEOM#O for
other geometry. Read by RADSOLV.

Respectively, the diameter and length of the cylindrical
enclosure (in meters). Read in by Subroutine CYLINDR.

Respectively, the number of. zones in the base of the
cylinder, the cylindrical surface, and the roof. Read
by Subroutine CYLINDR.

Radii of zones in the base of the cylinder (meters).
Read by Subroutine CYLINDR.

Elevations of the planes which divide the cylindrical
sgrface into segments {meters). Read by Subroutine
CYLINDR.

Radii of zones in the roof of the cylinder (meters).
Read by Subroutine CYLINDR.
The number of wavelength bands. Read by Subroutine PROP.

Wavelengths {microns) demarcating the bounds of the
wavelength bands. Read by Subroutine PROP.

Number of Reflectance-versus-wavelength characteristics
associated with the enclosure. Read by Subroutine PROP.

Respectively, the reflectance in the first and second

bands in the first reflectance characteristic. Read
by Subroutine PROP.

(continued)
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TABLE 2. (Continued)

Fortran Variable(s), Value(s)
Card No. Format Input Description
11 REFL(2,K),(K=1,NBDS) (8E10.4) .0,.0 Respectively, the reflectance in the first and second
bands in the second reflectance characteristic. Read
by Subroutine PROP.
12 PHI(K),(K=1,NBDS) (8E10.4) 1.,0. Respectively, the fraction of the solar irradiation
lying in the first and second bands. Read by Subroutine
PROP.
13 1ZMIN, 1ZMAX,J (1015) 1,1,2 Sequence which assigns the 2nd reflectance-versus-
wavelength characteristic to zone 1 (the aperture).
Read by Subroutine PROP.
14 IZMIN,1ZMAX,J (1015) 2,121 Sequence which assigns the 1st reflectance-versus-
wavelength characteristic to zones 2 through 12.
Read by Subroutine PROP.
15 1ZMIN, 1ZMAX,FLUX (215,E10.4) 1,1,0. h
]6 " " ) 2’2’] 304.8
17 " " " 3,3,850.30 :
18 " " " 4,4,548.30 The sequence on each of these cards assigns the direct
19 " " " : 5,5,356.39 irradiation "FLUX" to the zones IZMIN through IZMAX.
20 " " " 6,6,236.45 },For instance, zone 6 through zone 6, is assigned the
21 " " " 7,7,161.12 irradiation 236.45 kw/m¢. Read by Subroutine PROP.
22 " " " 8,8,104.53
23 " " " 9,9,279.31
24 " " " 10,10,300.45
25 " " " 1,11,315.35
26 “ " " 12,12,318.02 )
The sequence on each of these cards specifies the
Y boundary condition type (ITYP) and either the tempera-
ture or the heat flux at the zones IZMIN through IZMAX.
27 1ZMIN,IZMAX,ITYP ,VALUE (315,E10.4) 1,1,1,0. If ITYP=2, the heat flux is specified and "VALUE"
28 " " " 2,8,3,1100. ) represents heat flux. If ITYP=3, the temperature is
29 " " " 9,12,2,0. specified and "VALUE" represents temperature. The
boundary condition ITYP=1 is assigned to zones lying
J within the aperture plane, and "VALUE" is set equal to

zero for such zones.



RADSOLVER OUTPUT - CYLINDRICAL ENCLOSURE EXAMPLE
(Page 1)

GEOMETRICAL DATA THAT HAVE BEEN INPUT (DIMENSIONS IN METERS)
DIAMETER OF CYLINDER 20,0000
LENGTH OF CYLINDER 30.0000
NO. ZONES IN BASE 1 NO. OF ZONES IN CYLINDER 7 NO, ZONES IN TOP q

RADII OF ZONES IN BASE OF CYLINDER
0.0000 10.0000

ELEVATIONS OF PLANES WHICH DIVIDE THE CYLINDRICAL SURFACE INTO SEGMENTS
0.0000 4.,0000 8.,0000 12.0000 16.0000 20,0000 24,0000 30,0000

RADIT OF ZONES IN UPPER END-PLANE OF CYLINDER
0.0000 1.0000 4.0000 7.0000 10.0000
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RADSOLVER OUTPUT - CYLINDRICAL ENCLOSURE EXAMPLE

(Page 2)

0.000000000000

.044752058886

.409901951359
.013876847258

.267131010068
.019037573655%

172252607027
.026617935244

.111964126520
.037861465660

.074284210960
.054840562513

.050615833611
.0833872177937

.032839223967
.230624216177

.087749135070

0.000000000000

.094389427153

0.000000000000

.098489441588

0.000000000000

.099910071953

CONFIGURATICN FACTOR MATRIX FOR CYLINDRICAL ENCLOSURE CALCULATED BY THIS PROGRAM

.327921561087
.031148510960

. 180196097281
.010531844604

.142770941292
.015024303493

.034878403041
.022131829445

.060288480507
.033700938077

.037679915560
.052950122204

.023668311348
.084913380644

.013735723230
.102874628555

.02177074079%
0.000000000000

.025531744494
0.000000000000

.0279545¢f 7405
0.000000GL0000

.028811381348

0.000000000000 0,000000000000

.213704808054
.014773416238

. 142770941292
.005241480638

. 180196097281
.007637185362

.142770941292
.011548300495

.094878403041
.C180850443093

.060288480507
.028793223402

.037679915560
.043280049282

.021371193163
.036298630810

.029862860636
0.000000000000

.036422553921
0.000000000000

.040731655262
0.000000000000

.042268696498
0.00000000C000

. 137802085621
.000999100720

.094878403041
.000360142267

.142770941292
.000528358706

. 180196097281
-000805429737

142770941292
1001270729792

.094878403041
.002020838697

.060288480507
.0029388%50047

.033907087732
.002217849904

.041753623913
0.000000000000

.053652919867
0.000000000000

.061590935973
0.000000000000

.064434378928
0.000000000000

.089571301216

.060288480507

.094878403041

. 142770941292

. 180196097281

.142770941292

.094878403041

.054222952792

.059390534369

.081699243823

.096453569648

.101658383360

.059427368768

.037679915560

.060288480507
.094878403041
. 142770941292
. 180196097281
. 142770941292
.085684175501
.086024411785
. 128363932617
. 153563858144

.161667095727

.040492719689

.023668311348

.037679915560

.060288480507

.094878403041

.142770941292

. 18019097281

. 130254969060

. 130803478897

.205850619744

.230826929502

.235108003729

.039407068761

.02060358484%5

.032056769744

.050860631599

.081334429188

. 128526263252

. 195382453590

.255969349109

.542645214534

. 374089558383

.290389046477

.266141988459
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RADSOLVER OUTPUT - CYLINDRICAL ENCLOSURE EXAMPLE

(Page 3)

REFLECTANCE DATA
BAND 1 BAND 2 BAND 3 BAND 4 BAND S

MICRONS 0.000 -- 2.500 2.500 -- 1000,000
CHRTISTC 1 .50000 .90000
CHRTISTC 2 0.00000 0.00000
FRACTION OF SOLAR RAD.

IN THIS BAND 1.00000 0.,00000

SUMMARY OF THE NON-<GEOMETRICAL ZONAL DATA WHICH HAVE BEEN INPUT

ZONE REFLEC- TYPE DIRECT SOLAR HEAT FLUX TEMPERATURE
TANCE oF IRRADIATION IF SPECIFIED IF SPECIFIED
CHRTISTC - B. C. (KW/METER-SQ) (K#/METER-SQ) (DEG-K)

1 2 1 o, ' 0.

2 1 3 . 130480E+04 . 11000E+04
3 1 3 .850300E+03 . 11000E+04
4 1 3 .548300E+03 . 11000E+04
5 1 3 .356390E+03 . 11000E+04
6 1 3 .236450E+03 . 11000E+04
7 i 3 .161120E+03 . 11000E +04
8 1 3 .104530E+03 . 11000E+04
9. 1 2 .279310E+03 0.

10 KB 2 . 300450E+03 0.

7" 1 2 .315350€+03 0.

12 3 2 .318020E+03 0.

NOTE THAT B, €, TYPE 1... CORRESPONDS TO ZONE IN APERTURE PLANE
TYPE 2... HEAT FLUX IS SPECIFIED
TYPE 3... TEMPERATURE OF ZONE IS SPECIFIED

SOLAR POWER INTO ENCLOSURE (KH) . 10001E+07

Calculated from:

N
Solar po in =
power in _23 Area, .. zone Gs,i



RADSOLVER QUTPUT -~ CYLINDRICAL ENCLOSURE EXAMPLE .
(Page 4)

THE FOLLOWING FLUX DISTRIBUTIONS ARE FOR AN ENCLOSURE
WHOSE SURFACES ARE AT 0-DCG ABSOLUTE, AND INTO WHICH
THE FOREGOING DIRECT SOLAR RADIATION ENTERS

RADIOSITY DISTRIBUTION

ZONE TOTAL BAND 1 . BAND 2
(KW/METER-SQ) (KH/METER-SQ) (KW /METER-SQ)
1 0. 0. 0.
2 .81436E+03 .81436E+03 0.
3 .60720€+03 .60720E+03 o.
4 .45329E+03 .45329E+03 0.
5 .34347E+03 ° .34347E+03 0.
6 .26725E+03 .26725E+03 0.
7 .21603E+03 .21603E+03 0.
8 .17798E+03 .17798E+03 0.
9 .25116E+03 .25116E+03 0.
10 .27055E+03 .27055E+03 0.
11 .28324E+03 .28324£+03 0.
12 .28632E+03 .28632E+03 0.

1'IRRADU‘T!ON DISTRIBUTION

ZONE TOTAL BAND 1 BAND 2
(KW/METER-S@) (KW/METER-SQ) (KH/METER-SQ
1 .54582E+03 .54582E+03 0.
2 .16287E+04 .16287E+04 0.
3 .12144E+04 .12144E+04 0.
4 .90658E+03 .90658E+03 -0,
5 .68695E+03 .68695E+03 0.
6 .53450E+03 .53450E+03 0.
7 .43206E+03 .43206E+03 0.
8 .35595E+03 .35595€+03 0.
9 .50232E+03 .50232E+03 0.
10 .54109€E+03 .54109E+03 0.
11 .56648E+03 .56648E+03 0.
12 .57264E+03 .57264E+03 9.

DISTRIBUTION OF HEAT FLUX

ZONE TOTAL BAND 1 BAND 2
{KN/METER-SG)  (KH/METER-SB)  (KW/METER-5Q)

1 .54582E+03 .54582E+03 0.
2 .81436E+03 .81436E+03 0.
3 .60720E+03 -60720E+03 0.
4 .45329E+03 .45329E+03 0.
.5 .34347E+03 . 34347E+03 0.
130 TIETISEFOT . : (‘N
7 .21603E+03 .21603E+03 0.
8 .17798E+07 .17798E+03 0.
9 .25116E+C.3 .25116E+03 0.
10 .27055E+ 03 .27055€+03 0.
11 .28327c403 .28324E+03 0.
12 .28632E+03 .28632E+03 o.

TOTAL POMER LEAVING ENCLOSURE APERTURE (I0PT=1) L17147E+406 KN

ENERGY BALANCE OF ENCLOSURE (FOR 10PT=1) (KK}

SOLAR POWFR INPUT TO ENCLOSURE.......ovo00enn .10001€+07
SOLAR POWER ABSORBED IN ENCLOSURE........s... .82862E +06 %
EFFECTIVE ABSORPTANCE OF ENCLOSURE........... .82854%%

*Solar power input - solar power leaving through aperture.
**Solar power absorbed/solar power input.
tThe irradiations listed include the direct solar irradiation.
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RADSOLVER OUTPUT - CYLINDRICAL ENCLOSURE EXAMPLE
(Page 5) ‘

THE FULLOWING FLUX DISTRIBUTIONS ARE FOR AN ENCLOSURE

. INTQO WHICH NO EXTERNAL RADIATION ENTERS, AND WHICH HAS ~
THE TEMPERATURES LISTED ABOVE AND/OR THOSE CAL-
CULATED BY THE SUBROUTINE THERMAL

RADIOSITY DISTRIBUTION

ZONE TOTAL BAND 1 BAND 2
(KW/METER-SQ) (KH/METER-SQ) (KH/METER-SQ)

1 0. 0. 0.

2 .49B06E +02 .22728E+02 .27078E+02
3 .61153E+02 .27576E+02 .33577E+02
4 .72765E+02 .33219E+02 .39547E+02
5 .85231E+02 .40218E+02 .45014E+02
] .99444E+02 .49354E+02 .50090E+02
7 .11648E+03 .61572E+02 .54903E+02
8 .14286E+03 .82124E+02 .60736E+02
9 .36348E+03 .28666E+03 .76821E+02
10 .37510E+03 .29939€+03 .75704E+02
1 .38347E+03 .30834E+03 .75134E+02
12 L33517E403 .31028€E+03 .74894E+02

IRRADIATION DISTRIBUTION

ZONE "TOTAL BAND 1 BAND 2
(KW/METER-SQ) (KH/METER-S@) (KH/METER-SQ) .
1 .97319€+02 .57208E+02 .40111E+02
2 .50339E+02 .27478E+02 .22862E+02
3 .67257E+02 .37175€E+02 .30082€E+02
4 .85176E+02 .48460E+02 .36715E+02
5 .10525E+03 .62458E+02 .42790E+02
[ .12916E+03 .B0730E+02 .48430E+02
7 .15894E+03 .10517€+03 .53779€E+02
8 .20653E+03 . 14627€+03 .60259E+02 .
9 .11232E+03 .61958E+02 .50365E+02
10 .10455€E+03 ,56384E+02 .48166E+02
11 .10023E+03 .53323E+02 .46904E+02
12 .98855E+02 .52361E+02 ", 46494E+02

DISTRIBUTION OF HEAT FLUX

ZONE TOTAL BAND 1 » BAND 2
(KW/METER-S@)  (KN/METER-SQ)  (KH/METER-SQ)
1 L97319E+02 .57208E+02 L40111E+02
2 .53346E+00 .47500E+01 -.42165E+01
3 .61042E+01 .95986E+01 - .34944E+01
4 .12410E+02 .15241E+02 -.28311E+01
5 T20016E¥02 L 22240E+02 -,22237e+01
6 L29717E+02 .31376E+02 - . 16596E+01
7 .42469E+02 .43594E+02 -.11248E+01
8 .63670E+02 .64147E+02 -.47673E+00
9 -.25116E+03 -.22471E+03 - ,26456E+02
10 -.27055E+03 -.24301E+03 - .27538E+02
1M -.28324E+03 - ,25501E+03 -.28230E+02
12 -.28632E+03 -.25792E+03 - .28400E+02 _ .
TOTAL POWER LEAVING ENCLOSURE APERTURE (10PT=2) .30574E+05 KK

THIS 1S THE SO-CALLED RERADIATION LOSS
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RADSOLVER OUTPUT - CYLINDRICAL ENCLOSURE EXAMPLE
(Page 6)

THE HEAT TRANSFFR TO EACH ZONE FOR THE COMBINED C ASES OF
A)JENCLOSURE AT O-DEG ABSOLUTE WITH INCOMING SOLAR RADIATION
PLUS )
B8) ENCLOSURE WITH SPECI FIED (AND/OR CALCULATED) SURFACE TEMPERATURES AND NO INCOMING
SOLAR RADIATION

ZONE HEAT TRANSFER TlRRADlATlON
(KH/METER-SQ) (KH/METER-SQ)
1 .64313842E+03 .64313842E+03
2 .81489524E+03 . 16790628E+04
3 .61330725E+03 .12816631E+04
4 .46570149E+03 .99175830€+03
5 .36349030E+03 .79219540E+03
[ .29696501E+03 .66365715£+03
7 .25850144E+03 .59100874E+03
8 .24164685E+03 .56248405E+03
9 -.45474735€-11 .61464675E+03
10 .14551915E-10 .64564502E+03
11 .16370905E-10 .66671104E+03
12 -.76068318E-07 .67149143E+03

TEMPERATURES OF ZONES HAVING TYPE 2 B, C.

ZONE TEMPERATURE
9 .19539E+04
10 .19769E+04
1" .19919E+04
12 .19954E+04
PROBLEM SUMMARY %
POWER (KW) LEAVING CAVITY APERTURE DUE TO ALL RADIATIVE MECHANISMS .20205E+06

CAVITY EFFICIENCY 79797 % %

- ENb OF CYLINDRICAL ENCLOSURE EXAMPLE -

*Solar plus thermal.
**[Absorbed Solar-Emitted Thermal]/Solar Input. )
+ This is the quantity that would be measured by a rad1omet¢r.
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2. Gray Non-Cylindrical Enclosure

As an illustration of the use of RADSOLVER for non-cylindrical cavities,
we consider the CESA-I solar central receiver being built in'Spain under the
direction of the Centro de Estudios de La Energia (Figure 3). In the example
described below the CESA-I was assumed to be subdivided into 115 zones as
depicted in Figure 4. The SHAPEFACTOR program [17] was then used to determine
the configuration factor matrix [Fij] and the MIRVAL program [19]* was used to
predict the direct solar irradiation at each of the zones for the conditions
at 10:00 A.M. winter solstice. It should be again noted that the configura-
tion factor matrix and zonal areas are required inputs to RADSOLVER for non-
cylindrical cavity geometries. ‘

The heat fluxes at the refractory zones were specified as zero and the
temperatures at all of the other zones were assumed to be 598°K. It was
assumed, further, that the cavity surfaces were gray with a reflectance of 0.1
at zones within the evaporator-superheater region and a reflectance of 0.4 at
the refractory zones. Additional RADSOLVER computations (not reported here)
were also performed using a model consisting of 199 zones and other specifica-
tions of the temperatures and reflectances.

Because the amount of input and output data involved in this example is
extensive, only a synopsis is given below. The complete input and output data
sets are given on microfiche included on the back cover of this report. As an
illustration of the quantities predicted by RADSOLVER, Figure 5 depicts the
radiosities, irradiations and heat fluxes at the zones along traverse 1 in

Figure 4. (The program execution time on the CDC_6600 computer was 91.3 seconds.)

*These computations were performed, respectively, by V. K. Gabrielson and
P. L. Leary of the Applied Mathematics Division.
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The significance of the transport of thermally emitted energies along this
traverse should be noted. It should also be observed that at zone 32, a zone

where the heat flux is specified as zero, the radiosity is just offset by

the irradiation.

Figure 3. The CESA-I Cavity.
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SYNOPSIS OF RADSOLVER INPUT - CESA-I CAVITY

*

« CARD 7: NGEOM (I5) (#0 for non-cylindrical cavity)
//_’//——///‘CARD 2: NZONE (I5)
1

115 . .
.1022E+01 . 1022E+01 ,1022E+01 ,1022E+01 ,7547E+00 ,7547E+00 ,7547E+00 .75475*00\

.7547E+00 .7547E+00 ,7547E+00 .7547E+00 .7547E+00 .7547E+00 ,7547E+00 ,7547E+00
.7547E+00 ,7547E+00 .7547E+00 ,7547E+00 ,7547E+00 ,7S547E+00 ,7547E+00 ,7547E+00
.7562E+00 ,7562E+00 .7562E+00 ,7562E+00 ,9345E+00 ,7591E+00 ,5848E+00 ,L4108E+00
.7016E+00 .7016E+00 ,7016E+00 ,7016E+00 .7016E+00 ,7016E+00 .7016E+00 ,7016E+00

-7016E+00 .7016E+00 .7016E+00 .7016E+00 .7016E+00 .7016E+00 .7016E+00 .7016E+00 )
[701EE+00 [7016E+00 [7016E+00 .7016E+00 |9334E+00 7573E+00 |5834E+00 [4094E400 \,  CARDS 3-17:
.4108E+00 .5848E+00 ,7591E+00 .9345€+400 .7016E+00 .7016E+00 .7016E+00 .7016E+00 Zonal areas (m°)
"7016E+00 .7016E+00 .7016E+00 .7016E+00 .7016E+00 .7016E+00 .7016E+00 .7016E+00 Area(d),(j=1,115)

7016E+00 .7016E+00 .7016E+00 .7016E+00 .7016E+00 .7016E+00 .7016E+00 .7016E+00 (8E10. 4]
T4094E+00 .5834E+00 .7573E+00 .9334E+00 .2041E+01 ,2084E+01 ,2041E+01 .2173E+01 .

[2226E+01 .21796+01 .1570E+01 .1563E+01 ,1570E+01 .2037E+01 .2079E+01 .2037E+01
15726401 .1568E+01 .1572E+01 .2181E+01 .2227€+01 .2181E+01 ,1774E+01 .1774E+01
T1774E+01 .1774E+01 .1774E+01 .1774E+01 .1774E+01 .1774E+01 .2589E+01 .33G1E+01
[2009E+01 .2009E+01 .1156E+02 = Y

0 0. 0 0. 0. 0. 0. 0. N

0 0. 0 0 0. 0. 0. 0.

0 0. 0 0 0. 0. 0. 0.

0. 0. 0. 0. 13229E-02 .4566E-02 .3155€-02 .1722E-02
[184CE 02 3338E-02 3150E-02" 2555E-02 |1014€-02 12083602 |2166E-02 [1837E-02 CARDS 18-1742:
"5008E-03 .1129E-02 .1321E-02 .1273E-02 .2502E-03 .6107E-03 .7801E-03 .8144E-0 " . :
11323E-03 .3409E-03 .4644E-03 .5166E-03 .8I16E-04 .2090E-03 .2435E-03 .2096E-03 g??f3§“fgf}°?1g§°t°r matrix
"1468E-02 .4756E-02 .1B30E-01 .101BE+00 ,1839E-02 .3488E-02 .7216E-02 .12176-01 2Jd)5 (9=1,
1013E-02 .1444E-02 .1769E-02. .1060E-02 .5005E-03 .5655E-03 .5102E-03 ,2253E-03 :
12501E-03 .2437E-03 .1884E-03 .7401E-04 .1322E-03 .1176E-03 .8371E-04 .3109E-04 1 I=
.4787E-04 .5383E-04 ,4423E-04 .1812E-04 .1413E-01 .12886-01 ,4843E-02 .5860E-01 (115,4),(J=1,115)
.4234E-01 .8088BE-02 .3071E+00 .6053E-01 ,6248E-02 .6566E-02 .6479E-02 ,4890E-02 (8E10.4)

.1014E-02 ,9657E-03 .8121E-03 .441BE-02 .4380E-02 ,3273E-02 .1403E-01 ,9781E-02
.5861E-02 .3334E-02 .2907E-01 .1573E-01 .7186E-02 ,3330E-02 .4140E-01 ,7947€-02
.8703E-02 .1737£-01 ,8973E-01

ve o0

——= CARD 1743: NBDS (10I5)

1| g -
= CARD 1744: XLAM(1).XLAM(2) (8E10.4)
3 . 1000E+04 CARD 1745: NSET (10I5)

0. .
,1ooog+oél — CARDS 1746-1748: RgFL(],]) (8E10.4)
.4000E+00 :
e — RFL(3.1) (810.4)
5 28 2 CARD 1749: PHI(])_g§£10.4)
gg 32 g —CARDS 1750-1757: IZMIN,IZMAX,J (101I5)
57 60 3 (Assignment of the J-th reflectance
g; 183 § characteristic to zones IZMIN
1
118 118 ; through IZMAX)
1 40, h
5 S .5640E+02
6 & .6620E+02
7 7 .6710E+02
8 8 .6340E+02
9 9 .2477E+03
" CARDS 1758-1831: IZMIN,IZMAX,FLUX (215,E10.4)
. ' ,._—__———"’ (Assignment of the direct solar
76 76 .1904E+03 ?’ irradiation "FLUX" kw/m¢ to

77 77 .5000E+00 zones IZMIN through IZMAX)
78 78 .8100E+01

79 79 .3230E+02
80 80 .4630E+02
81 810,

82 82 .3000E+00
83 83 ,1800E+01
84 84 .5100E+01
85 1150.

/

*The 1nput was actually read from a permanent file on which the data was placed
in the format indicated.
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SYNOPSIS OF RADSOLVER INPUT - CESA-I CAVITY

(continued)
1 4 20,
23 gg 30.59805+03
3 . N
3 2 2igore0s b CARDS 1832-1839:
57 60 20.
61 84 3 .5980E+03
85 114 20.

115 115 10,

I1ZMIN,IZMAX,ITYP,VALUE

(315,10E10.4)

(Assignment of boundary condition type
and either the temperature or the

heat flux to the zones IZMIN

through I1ZMAX)

SYNOPSIS OF RADSOLVER OUTPUT - CESA-I CAVITY

BAND 1 ' BAND 2
MICRONS " 0,000 -- 1000.000 .
CHRTISTC 1 0,00000
CHRTISTC 2 . 10000
CHRTISTC 3 .40000
FRACTION OF SOLAR RAD.
IN THIS BAND 1.00000

REFLECTAMCE DATA

SUMMARY ‘OF THE NON-GEOMETRICAL ZONAL DATA WHICH HAVE BEEN INPUT

ZONE REFLEC- TYPE DIRECT SOLAR
TANCE OF IRRADIATION

CHRTISTC 8. C. (KW/METER-SQ)
1 3 2 0,
2 3 2 0.
3 3 2 0.
4 3 2 - 0.

5 2 3 .564000E+02

6 2 3 .662000E+02

7 2 3 .671000E+02

8 2 3 .634000E+02
107 3 2 0.
108 3 2 0.
109 3 2 0.
110 3 2 ‘0.,
11 3 2 0.
112 3 2 0.
113 3 2 .0,
114 3 2 0,
115 1 1 0.

HEART FLUX TEMPERATURE

IF SPECIFIED IF SPECIFIED

(KW /METER-SG) (DEG-K}

0. ’

0.

0.

0.
.59800E+03
.59800E+03
.59800E+03
.59800£+03

0.

0.

0,

0.

0.

0.

0.

0,

c.

NOTE THAT B, C, TYPE 1,,, CORRESPONDS TQ ZONE IN APERTURE PLANE

TYPE 2,.., HEAT FLUX IS SPECIFIED

TYPE 3,,. TEMPERATURE OF ZONE 1S SPECIFIED

SOLAR POWER INTQ ENCLOSURE (KHW)
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SYNOPSIS OF RADSOLVER OUTPUT - CESA-I CAVITY

(continued)

THE FOLLOWING FLUX DISTRIBUTIONS ARE FOR AN ENCLOSURE

WHOSE SURFACES ARE AT 0-DEG ABSOLUTE, AND INTO WHICH
THE FOREGOING DIRECT SOLAR RAPIATION ENTERS

ZONE

WONIOUIHEWN =

ZONE

DONTONHWN

ZONE

" DNC UL S WK -

TOTAL POWER LEAVING ENCLOSURE APERTURE (I10PT=1)

SOLAR PONER INPUT TO ENCLOSURE.............
SOLAR PONER ABSORBED IN ENCLOSURE,

TPTAL
(KH/PMETER-SQ)

.75617E+00
.84472E+00
.84688E+00
.75941E+00
.59394E+01
.69143E+01
. 70066E+01
.66459E+401
.25292E+02
.28834E+02
.2B468E+02
.26737€E+02
.36215E+02
.39525€+02
.39875E+02
.36789E+02
.15461E+02
. 16033E+02

TOTAL
(KW/METER-SQ)

. 18904E+01
,21118E+01
L21172E+01
. 18985E+01
.59394E+02
.69143E+02
.70066E+02
.66459E+02
.25292E+03
.28834E+03
.28468E+03
.26737E+03
.36215E+03
.39525E+03
.39875E+03
.36789E+03
.15461E£+403
.16033E+03

TOTAL
(KW/METER-SQ)

. 11342E+01
,12671E+01
,12703E+01
. 11391E+01
.53455E+02
.62229E+02
.63059€E+02
.59813E+02
.22763E+03
,25951E+03
,25621E+03
,24064E+03
.32594E+03
.35573E+03
.35888E+03
.33110E+03
.13915E+03
.14429€+03

RADIOSITY DISTRIBUTION

BAND 1
(KH/METER-SQ)

.75617E+00
.84472E+00
.84688E+00
.75941E+00
.59394E+01
.69143E+01
. 70066E+01
.66459E+01
.25292E+02
.28834E+02
.28468E+02
.26737€E+02
.36215E+02
.39525E+02
.39875E+402
.36789E+02
. 15461E+02

BAND 2
(KW/METER-S0)

TIRRADIATION DISTRIBUTION

BAND 1

BAND 2

(KH/METER-SQ) (KH/METER-SG@)

. 18304E+01
.21118E+01
L21172E+01
.18985E+01
.59394E+02
.69143E+02
.70066E+02
.66453E+02
.25292E+03
.28834E+03
.28468E+03
.26737E+03
.36215E+03
.39525E+03
.39875E+03
.36789E+03
.15461€+03
.16033E+03

DISTRIBUTION OF HEAT FLUX

BAND 1
- (KH/METER-S@)

. 11342E+01
. 12671E+01
.12703E+01
L11391E+01
.53455E+02
.62229E+02
.63059E+02
.59813E+02
.22763E+03
.25951E+03
.25621E+03
.24064E+03
. 32594£+03
.35573E+03
.35888E+03
.33110E+03
© L 13915E+03
.14429€+03

BAND 2
(KW/METER-SQ)

ENERGY BALANCE OF ENCLOSURE (FOR [O0PT=1) (KW}

EFFECTIVE ABSORPTANCE OF ENCLOSURE.:.... e

*SoTar power input - solar power leaving through the aperture.

**Solar power absorbed/solar power.
+Includes the direct solar irradiation.

.52008E+04
.50951E+04%
.97967 ¥ ¥

L, 10571€+03 KH
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SYNOPSIS OF RADSOLVER OUTPUT - CESA-I CAVITY

(continued) ,
THE FOLLOWING FLUX DISTRIBUTIONS ‘ARE FOR AN ENCLOSURE
INTO WHICH NO EXTERNAL RADIATION ENTERS, AND HWHICH HAS
THE TEMPERATURES LISTED ABOVE AND/OR THOSE CAL-
CULATED BY THE SUBROUTINE THERMAL

RADIOSITY DISTRIBUTION

ZONE TOTAL BAND 1 BAND 2 .
(KWN/METER-S@) (KH/METER-S@) (KW/METER-SQ)

1 . 12995E+02 .12895€+02

2 . 12860E+02 . 12860E+02

3 . 12867E+02 . .12867E+02

4 L12911E+402 .12911E+02

s .75447E+01 .75447E+01

6 . 75983E+01 . 75583E+01

7 . 75%86E+01 .75586E+01

8 . 75454E+01 . 75454E+01

9 .74643E+01 .74643E+01

10 .74697E+01 .74697E+01
11 . 74698E+01 .74698E+01

2 .74647E+01 .74647E+01
13 .74384E+01 .74384E+01
14 .74390E+01 .74390E+01
15 .74390E+01 .74390E+01
16 . 7438SE+01 .74385E+01
17 .74601E+01 .74601E+01
18 _.74R47F +N1 _T74647E+01 -

IRRADIATION DISTRIBUTION

ZONE TOTAL BAND 1 BAND 2 ;
(KW/METER-SO)  (KW/METER-SQ)  (KW/METER-€Q) .
1 .11760E+02 .11760E+02
2 .11593E+02 . 11593E+02
3 . 11597€E+02 L 11597E+02 -
4 L11772E402 © 11772E+02 ‘ )
5 .10198E+02 .10198E+02
6 .10334E+02 .10334E+02
7 .10336E+02 .10336€E+02
] .10204E+02 .10204E+02
9 .93940E+01 .93940E+01
10 .94473E+01 .94473E+01
11 .94485E+01 .94485E+01
12 .93972E+01 .93972E+01
13 .91349E+01 .91349E+01
14 .91401£+01 .91401E+01
15 .91402E+01 .91402E+01
16 .91352E+01 ,91352E+01
17 .93512E+01 L93512E+01
18 .93978E+01 .93978E+01

DISTRIBUTION OF HEAT FLUX

ZONE TOTAL BAND 1 ) BAND 2
(KW/METER-S@) (KW/METER-SQ) (KW/METER-SQ)

1 -.11342E+01 -.11342E+01

2 -.12671E+01 -.12671E+01

3 -.12703E+01 ~.12703E+01

4 - 11391E+01 -.11391E+01

5 .26533E+01 .26533E+01

b .27756E+01 .27756E+01

7 .27778E+01 .27778E+01

8 .26589E+01 .26589E+01

3 .19297€E+01 .19297E+01

10 .19776E+01 .19776€+01

11 .19787E+01 ,19787E+01

12 © .19325E+01 .19325E+01

13 .16965E+01 . 16965E+01

14 .17012E+01 .17012E+01

15 .17013E+01 .17013E+01 S
16 .16967€E+01 . 16967E+01

17 .18912E+01 .18912E+01

18 .19331E+01 .19331E+01

o9 ¢

TOTAL POWER LEAVING ENCLOSURE APERTURE (10PT=2) .10780E+03 KH

THIS IS THE SO-CALLED RERADIATION LOSS
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SYNOPSIS OF RADSOLVER OUTPUT - CESA I CAVITY

(continued)

THE HEAT TRANSFER TO EACH ZONE FOR THE COMBINED C ASES OF

AJENCLOSURE AT 0-DEG ABSOLUTE WITH INCOMING SOLAR RADIATION

PLUS

B) ENCLOSURE WITH SPECI FIED (AND/OR CALCULATED) SURFACE TEMPERATURES AND NO INCOMING

SOLAR RADIATION

ZONE

DVONONDBWN -

10

_HEAT TRANSFER

(KH/METER-SQ)

IRRADIATION
(KH/METER-SG)

.50945914E- 11
.48316906E-11
.47180038E- 11
.49240612E-11
.56107960E+02
.65004465E+02
.65837137E+02
.62471636E+02
.22956153E+03
,26148351€+03
.25818836E+03
.24256935£+03
.32763459€+03
.35743043E+03
.36057910E+03
.33279397E+03
.14103829E+03
.14622648E+03

. 13650780E+02
.13704%63E+02
137141158402
.13670287E+02
,69592109E+02
L79477114E+02
.80402305E+02
. 76662860E +02
.26231830E+03
.29778716E+03
.29412589E+03
.27677143E+03
.37128837€+03
.40439485E+03
.40789337E+03
.37702100E+03
.16395914€+03
.16972380E+03

TEMPERATURES OF ZONES HAVING TYPE 2 B, C.

ZONE TEMPERATURE
1 .70050E+03
2 .70119+03
3 .70131E+03
4 .70075E+03
29 .70614E+03
30 .70944E+03
3 .71199E+03
32 .71465E+03
57 .71437€+03
58 .71181E£+03
59 .70943E+03
60 .70619E+03
85 .72542E+03
86~ .73079E+03
87 .72626E+03
88 .72073€+03
89 .73024E+03
90 72172E+03
91 .71199E+03
92 .71536E+03
93 .71245€+03
94 .72198£+03
a5 .73117€+03
9 .72137€+03
97 .66341£+03
98 .68130E+03
99 .66683E+03
100 .69909E+03
101 .72121E+03
102 .69750E+03
103 .72785E+03.
104 .73089E+03
105 .72761E+03

PROBLEM SUMMARY
POMER (KH) LEAVING CAVITY APERTURE DUE TO ALL RADIATIVE MECHANISMS
CAVITY EFFICIENCY

L21351E+03 ¥
.95895 X

END NON-CYLINDRICAL CAVITY EXAMPLE

*Solar plus thermal.
**[Absorbed Solar-Emitted Therma]]/So]ar Input.
$This is the quantity that would be measured by a radiometer.
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DISTANCE (M)

RADIOSITY

(OUTGOING ENERGIES)

IRRADIATION
(INCOMING ENERGIES)

DIRECT SOLAR

INDIRECT SOLAR:

REFLECTION OF DIRECT | | , S (AUGMENTATION DUE TO
& INDIRECT SOLAR ZONE 56 / N MULTIPLE REFLECTION
7 OF DIRECT SOLAR)
THERMAL EMISSION & g7 ZONE 52 // AUGMENTATION DUE TO
REFLECTION OF INCOMING E A —T17 THERMAL EMISSION AND
THERMALLY EMITTED ENERGIES 4 // N /| MULTIPLE REFLECTION
JONE 48 / \ / 7 OF THERMALLY
EMITTED ENERG
N\
ZONE 44
ZONE 40
ZONE 36 —1— HEAT TRANSFER:
/// | IRRADIATION-
JONE 32 1 RADIOSITY
2 L 2 1 i 2 i .// N w 1 1 1 A A 2 A L
50 40 30 -20 -10 0 10 20 30 40 50
ENERGY FLUX (KW/M2)
Figure 5. Radiative Energy Transfers Along Traverse 1 in Figure 4.




Appendix

1. Spectral Radiosity Equation

In this section Equation (1) is derived by integrating the fundamental

relationship for the spectral radiosity. The spectral radiosity, defined as

the energy per unit wavelength leaving a surface, is expressed as

I = oGy * G 3) +epepy (A1)
where the terms on the right represent, respectively, the reflected and emit-
ted spectral energies. (The subscript i, denoting a particular surface, is
dropped for simplicity.) Equation (A1) is integrated over the wavelength range
M-y to A where & , and A, are the bounds of the k-th wavelength band in the
band model of the surface properties. In accordance with this model (cf. page 13)
it is assumed that the properties Py and €, are constants over a band. The
result of integrating Equation (1) is thus

i

-1

A A AL -
.k kK . k k Mk
J,dr = p { G,dx + { GS,AdA +e f ep,d (A2)

k-1 K-1 A-1

Equation (A2) is seen to be identical to Equation (1) by noting the definitions:

rk J,dh = a5k,
Ak-1
\ |
sk 6,dh = 6k, (A3)
Ak-1
A
k K
{ 6, ,d\ = 65,
k-1
A
and ek J k ebkdx = Ek .
A-1
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2. Superposition of the Radiant Energy Fluxes

In this section it is demonstrated that the radiosity, irradiation andi
heat flux vectors,(gk, gk and g) may also be determined by sﬁperimposing these
energy fluxes obtained from the two subproblems:

A) . The cavity is at zero degrees absolute with the prescribed distribu-

tion of the external (solar) irradiation over the cavity interior.

B) The temperatures of the cavity zones are those which have been pre-

scribed (or computed) and no external (solar) radiation enters.

The radiative energy fluxes for subproblem A are obtained by setting the
emissive power vector Ek to zero in Equation (12). The radiosity is thus
expressed as

= Ui A ()"
The corresponding irradiation is given by (cf. Equation (2))

k _ k
6y = [F;;] J5 - (A5)

The corresbonding heat flux is given by (cf. Equation (13))

z (6h + 65 - 35 . (h6)

The radiative energy fluxes for subproblem B are obtained by setting the

external radiation vectors ﬂk and QE to zero in Equations (12) and (13). The

- results are

k _ .k -1 £k

gB - [r'IJJ E ’ (A7)
k _ k

Gg = [F351 Jp » (A8)

*The fo]10w1ng additional notation is used in this section: A radiative quanti-
ty (J Q) with the subscript A pertains to subproblem A, etc. A radia-
tive quant1ty without an A or B subscript pertains to the case where both solar
and thermally emitted energies are present.
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K . .
and Qg = é;% (gg - ~g) . (A9)

The superposition of the radiosities of the two subproblems yields

k k _ -1,k k
Jg *dp = [ryy) (B0 +H) | (A10)

the right hand side of which is identical to the radiosity result that has

been determined in the situation where both solar and thermally emitted

energies are present (cf. Equation (12)). Thus,

K. k. K
gty (A11)

The superposition of the irradiations of the two subproblems yields

Gk

k_ k. &
Gg + Gy = [Fy51 (Jg + 9p) - (M2)

which, using Equation (A11), becomes

k k _ k
Gg + Gy = [Fy519 (A13)
It is noted from Equation (2) that the product [Fij]gk = gk. Hence,
kL ok _ ok
Gg + Gy =6 (A14)

Finally, the superposition of the heat fluxes of the two subproblems yields
0+ 0 = T Ik +ake gk @ edy] (A15)
~B <A k=] ~B < ~S ~B <A

Using Equations (A11) and (A14), this becomes

K
%+ 0= Z [6°+ 65 - 31 (W6)

It is noted that the right hand side of equation (A16) is the heat flux result

that has been determined for the situation where both solar and thermally

emitted energies are present (cf. Equation (13)). Thus,

[gk + 6% - gk] (A17)
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3. Computation of the Emissive Power Over a Prescribed Wavelength Interval

This section presents the method of computing the integral
{Ak ey, d\ = ik e dh - fk epy 9 (A18)
k-1 0 0
which is used in the calculation of the emissive power (cf. Equation (6)).
In essence, the method is based on the series representation of the integral
r A 2nC, d |

.
0 j. N Lexp(C,/AT) - 1]

With this method, two series, correspondihg to the two integrals on the right
hand side of Equation (A18), are constructed and summed and then the differ-
ence between the sums is calculated.

The key to the method is the transformation of the Planck function
integral (Equation (A19)) into Debye functions which have known series re-
presentations [20]. The Debye functions are defined below. The transformation
is accomplished by making the variable substitution

z = CZ/AT (A20)

and using the fact that the Planck function constants C1 and C2 and the Stefan-

Boltzmann constant o are related by

2ﬂ5C

:
: (h21)

2
The results of the transformation are either of the following equivalent

15C

relationships:
415 z3dz ’
I = 4 (A22)
2/>\T e '1 « -
, /AT 3 :
or 1= --Jij'z (A23)
o -1
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The integrals
.fm z3dz and CZ/AT z3dz
C,/AT eZ-1 0 eZ-1

are both known as Debye functions and have the following infinite series

representations (cf. [20, p.998]):

3 0 .., 3 2
© 27z _ 5 mdx(xC, 3%, Bx 6
[[5o=2e (j t ot 3t ,4) (A24)
x e-1 j=1 J J J
and
2]

3 o B,.x
X z°dz _ 3|1 _ x 2
[ . [3 g " ;2%1531%715551] (A25)
where x = CZ/AT and sz represents the Bernoulli number of 2j-th order. It is
found that Equation (A24) converges more rapidly than Equation (A25) when
X > 2, and vice versa. The appropriate series and the appropriate relation-
ship for I (Equation (A22) or Equation (A23)) are selected automatically in

the computations.
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4. Formulas for the Configuration Factors Between the Zones of a
Cylindrical Enclosure ,

a. Disc at one end-plane of the cylinder to a co-axial disc at the

opposite end [2].

| 1 RS |2

Ry b Flf?{(‘*R—z*Ez‘)

/+—T 1 R
SURFACE 1

! 2
2 22 (A26)

SURFACE 2
‘\ Y

b. Flat annular ring at one end-plane of the cy]indér to a co-axial

disc at the opposite end [21].

R 1 1 7. 7. 2\ k2
B Fl2 2{‘+'R_2_r2.[x/(Rz”1+L) "
- = 171
- . SN I R AV R N
\ J(R] +R2+L) - 4RJR (A27)
SURFACE 1
L
|
SURFACE 2 '
i A ..
<—R2-——>l
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c. Flat annular ring at one end plane of the cylinder to a co-axial

i | flat annular ring at the opposite end [21].

) Flp
— R1 —>’
> I |-—
T amem. |
/ |
SURFACE 1
| L
SURFACE 2
;:l
—
) — r2 !—1— l
R |

- [w/(R 05+ 187 - R

2(R2-r$)
2 2 2,2 2 2
-\/(R] + R2 + L ) - 4R] o
2 2 2,2 22
+~~/(R2 triti ) AryRs
\j(r + r +L )2 4r§ g] (A28)

~d. Cylindrical segment to another cylindrical segment [22].

_ Flp =
SURFACE 1l
|

-~

|
! 52
|

\\\bSURFACE2

)

1

h
Y
A
W

4";‘1 [2h1h + (wrhy )N (wh )2+ ar?
- (h1+h2+w)\/(h]+h2+w)2 + 4r2
+ (h2+W)‘\/(h2+w)2 + 4r2] (A29)
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e. Cylindrical segment to itself. (Based on disc-to-disc result

(Equation (AZS)) and configuration factor algebra.) .

Fp= (04 ) e (1?2 (A30)

|
SURFACE 1/

f. Cylindrical segment to a flat annular ring in an end plane of the
cylinder [22].
' o1 N . PN INY.
SURFACE 1 Fip = 4ah[\/(W+h) + 2(a+ry) (wth)® + (a -r])

p—

V) + 2(24r5) (weh)? + (a%-r5)°

+'\/(w4 + 2(a2+r§)w2 + (a2—r§)2

; SURFACE 2

h
_%_ JvAw4 + 2(a2+r]2)w2 + (az-rﬁ)z] (A31)
1

r2

g. Cylindri

cal segment to a disc at an end plane of the cylinder.

Obtained from Equation (A31) with ry taken as zero.
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el 2 3 LMTIO0E*Q3 S9800E +03
10 2 3 - 200K 598008 +03
11 2 3 . 20700 +03 .S9000E +03
12 2 3 - 270008 ~03 .S9800E+03
13 2z 3 Y5700 +03 .S900E+03
14 2 3 . TY0I00E+03 _S9800E+03
1% 2 3 . 194400E «03 .59800E+03




6 ] 3 315006 +03 T E3000E+03
+7 2 3 150000E+03 .59800E+03
18 2 3 156 700E+03 159800E+03
19 2 3 _154300E+03 . S900E+0]
20 2 3 _1A1700E+03 "59600E+03
21 2 3 _3LAO00E 02 .E9800E+03
22 2 3 - 36B000E +02 . S9900E+03
2 2 3 33000 +02 59800E+03
2¢ 2 3 _ 2 A000¢ 59800E+03
Fol 2 3 - €20000E+01 -59800E+Q3
% 2 3 _¥I000GE+01 S9R00E+03
27 2 3 ~3L0000E+01 .59800E+03
8 2 3 _ 2300006401 -E9800E+03
2 3 2 a. 0.

20 3 2 0. e.

3 3 2 0. 0.

o] 3 2 N N

5] 2 3 _372000E+02 . 59G00E+03
34 2 3 ~272000€ SYB0CE:
* 2 3 _1&TOROE «02 S9800E+03
% 2 3 280000E+01 “SYR00E:
37 2 3 J18ZI00E03 _S9B00E+03
28 2 3 _160%0E+03 ~S9800E+0)
Er 2 3 EYI000E +02 SW0GE+03
) 2 3 _ 20000E +02 S90GE +03
Pt 2 3  300COGE 03 -SOGE+03
&2 2 3 ~ 294500E: S9B00E+D3
&3 2 3 151006k +03 -S90CE
“ 2 3 ~331000E -SI0GE +03
s 2 3 _1SYM00E+03 _59B00E+03
“% 2 3 - HHJO0E +03 ESR0GE+03
“ 2 3 ~POO00OE: _SIOGE+03
“® 2 3 _113000E02 “S9800E+03
" 2 3 MS00GE -S9N0CE <03
s0 2 3 200000E +02 -SIN0GE+0Y
st 2 3 ~3H0000E+01 _S90GE+0)
52 2 3 S00000E +00 59800 +03
53 2 3 790000 w01 -5IN00K +).;
54 2 3 120000 +01 _SMOGE0..
58 2 3 o, -S90GE~03
[ 2 3 a. SIB00E+03
%7 3 2 ¢ 0.

L] 3 2 o G.

&9 3 2 0. 0.

G 3 2 c. a.

1] 2 3 2400008 +01 . S9B00E+03
2 2 ? “HI6000E +0F SWOGE D3
%] 2 2 202000k «02 S800E +0
4] 2 3 . 309000 S9800E +03
s 2 2 _SYT000E <02 .S9800E+03
“ 2 3 3 SIO0E+03
&7 2 3 . HGEOTE 03 S900E +03
I 2 k] - GYI0E 03 SW00E +03
e 2 3 - 222000% .SW0GE «03
70 2 3 L1000k 03 S9800E+03
71 2 3 ; S9800E+03
2 2 3 . S9800E +03
bE) 2 3 . R4TOO0E+Q2 .SWO0E03
18 2 3 . PR3000E SY800E «03
” 2 3 - HohO0E +03 SUOGE +03
* 2 3 . $90800E +53 S9800E +03
ki ) 3 B ) SR 03
™ 2 2 .B10000E *0 .S9M00E+01
79 2 3 . I2IO00E +32 SYOCE+03
90 2 2 S I000E 202 SO0 +03
1 2 3 . SWO0E +03
82 2 2 ] .SWO0E +03
Y] 2 3 - D000 S900E
8e 2 2 S 0000E+07 “SWO0E +03
" 3 z o, o,

" 3 2 G o

o7 3 2 ©. 9.

e 3 2 Q. 0.

" 3 2 G. o.

o 3 2 o. a.

o, 3 2 0. c.

2 ] 2 Q. 0.

» 3 2 o. a.

- 3 2 o’ 0.

> 3 2 a. I

= 3 2 g. o.

97 3 2 e. 0.

» 3 2 a. 0.

”»n 3 2 o. Q.

100 3 2 a. o

10 3 2 a. a.

102 ] 2 I 0.

103 3 2 0. ol

104 3 2 a. 0.

105 3 2 ¢ a.

H 3 2 o o

107 3 2 a_ -

108 3 2 o. e,

109 ] 2 0. 0.

10 3 2 al a.

" E) : Q. a.

12 3 2 0. o,

13 3 2 e. 0.

114 3 2 Q. 0.

"s 1 1 a. ['

NOTE THAT B. C. TYPE t__ . CONRESPONDS
TTPE 2._. MEAY AU IS SPECIFIED

TO 20ME Th APERTUNE PLAME

TPE 3... TEFERATURE OF MOME 1S SPECIFIED

SOLAR POMER ImTE EWMCLOSURE ‘x>
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IRRADIATION DISTRIBUTION

BAL)
Wi FMETER- S8y
-18908E 0T

BAND 2
¢ PETER-S0 1

BN 3
e METER-SG

BAND 4
IXMAMETER-S6

el 5
IKRIMETER-59!

BURIAQORIR W N W U R AR o8 o2 70 29 7% 20 x0T T T T T
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105 413986407 T T
106 . 169BE+01 . IGBE ST
167 [ AMTRE 01 3558 «01
108 _MI TR _B1TIESDY
109 _41 379401 Wk 2
110 Rk, T _atTaeE et
118 AOGESE +0 _AOEBRE =31
192 R 01 _AO5EE <01
113 L4210 _AIZTUSTT
$14 A2000E +3'F AW+
115 _914eSE+0L R
TOTAL POMER tESYING ENCLOSUME APERTURE *I0PT=1% JIOSTIEDI MM

ENERGY Qi ME OF ENCLOSURE «FOR IOPT=H: w0Gas

-S2O0RE « D4
SO AR POMER MEDREEE: P ENCLORPE . . . SYSIEDa
EFFECTIVE SBSOMPTINCE OF DMDLOSEE . ... ... ... Kl




THE FOLLOWING FLUX DISTRIBUTIONS ARE FOR AN ENCLOSURE
INTO WHICH NO EXTERNAL RADTATION ENTERS, AMD WHICH HAS

THE TEMPERATURES LISTED ABOVE

TULATED By THE SJBROUTINE THERTHL

AND/OR THOSE CAL-

RROIOSITY DISTRIBUTION

TOME TOTAL BAND 1 BAND 2 BaND 3 BAND 4 BAND &
iwil /METER-SQ) tkW/HETER-SQ IKW/METER-CG kW IMETER-S0 IKH/METER-SQ ) (WM TER-SQ)

1 1 2895E+02 L 12895E+02
2 L 128608 +02 128608 +02
3 L12BETE +02 L1286 TE+02
L 32MIES02 12911E+02
€ _TS44TE+O1 L TSAATE+DY
£ . 7S583E+01 . TSEA3E 01
7 . 5586k +01 . TH586E +01
a _TSASAEL+ON _TSAS4E+01
9  TARAJE+Q1 L 7TAGATE+Q1
10 L7497+ . 7869T7E401
11 T4 «01 Ta4698E +11
12 T4LATE+OQT TAGATE+OT
13 74IBAE+0Y 74384E+01
14 _74390€+01 74390E 401
1€ - TAZWE 01 74390€ +01
16 L TASESE 01 _TAZ8SE 01
17 . TAGOTE*QT . TA601E+01
L) L TAGATE+O1 _7464TE+QT
19 L TACAGE <O L TG AE 401
20 | TASITE+01 . 7A597E+0t
21 . TAISE +0t _7495% +01
22 . TS108E«01 . TS10BE+01
23 .TS103E+01 . 75103E+01
24 L FAMBE+Q1 . 74346E+Q1
25 . TS01E+01 . PS001E+01
26 . 7S270E+01 . TS270E+01
27 T5255E +01 L I5255E 401
28 TATSE 0% L7495+
22 .13074E+02 13748402
30 L13163E+02 _13163E+02
31 L13311E+02 J13311E+02
32 L13562€+02 13562€6+02
33 JTS25TE+OY LTS5 TE+O1
34 - THAT4E+01 L T5A74E+01
35 L 7S6ESE +01 . T5685E +01
3% . 76206E+01 _76206E +01
37 . TA434E+01 . TAA34E +Q1
38 L T4S14E+01 JTASTAE 01
9 L7463 201 74633 +01
40 TS172E+01 TS1726401
4t _TAOBTE+Q1 74087€ +01
42 _TA032E+01 7403 26+01
43 (TR TSE «01 T4 TSE Q1
a4 _TATISE+01 . TA73I5E+01
45 L7T417TE«01 LTATTESOY
4 LTA27TE+Q LTA27TESDY
&7 . 7446eE+D1 . TAAGEE+ON
48 . 75050€+01 L TSOS0E+01
49 . 74505E+01 L 7AS05E+01
50 . 74B802E-0N - 74802E «01
51 . 75106E +01 . T5786E+01
52 . 75828E+01 . TEA2EE+01
53 L 74AE53E+01 . TA65IE+01
54 TSOABE+01 . TSOABE +01
55 TE59%E +01 . TRE96E+O1
56 76137E+01 LTe$37E+01
57 A IS36E+02 L13539E+02
58 A3EAQ2 L1302
59 A3I5TE402 LISTE4Q2
&0 JAXT2E02 13072 +02
61 L71NEDY L TE191E-01
€2 . 7SETAE+O1 . THETAE+Q1
62 L TS46TE+( 1 _TS46TE+O1
&4 . THZ5AE +(1 . TE254E 01
&5 CT51626+01 . T51626+01
66 . 746 20E +01 _TA620E+01
&7 L 74511€+01 LTAS1tE+01
68 L TAAIMEHQY . 74434E+01
09 . 747 30E+01 . TATIOE+O1
70 LINE T LTATTIESON
71 . 74091E+01 - TA0NIE-O1
72 . 7AQGHE + 01 . 74088E+01
73 . TS052€+01 L IS052E+01
74 _T4468E+03 . 7TA46BE+DY
75 L TAZTHE+ON . TA2TIEA0Y
7€ LTA1TEE-DY . TATTBE+O1
77 . 7S841E+01 . TSB4TE+O1
" . TS198E+0 _TS19ek+01
79 . T4811E+0Y 7481 1E+01
80 L7451 E+ L TAS11E+O1
81 76\ TOE Q0 .TG1T0E+O1
B2 . TSL20E «01 . TSH20E+01
83 L7508 +01 . T500E +01
ae . TAGB5E +01 . TMLBSE+01
a5 13423 +02 13423402
86 13759, +02 13359 +Q2
B7 -1 3469 402 L 13469 +02
/g . 13205€ +02 . 132056 +02
89 L 13294E402 . 13294E+02
20 . 13258E «02 . 13258E+02
91 L13214E402 L132148402
92 131 T0E+02 131708402
L k] L1327% 402 1327%+02
9 LA3IBIEL02 L13153E+02
97, 1341902 BETIL TLF
A*E 131206402 13120€+02
97 10079 +02 10079 +02
9 L1058 <02 10589 +02
¥ .97 35E+01 997 I5E+01
160 11520€ +02 11528E +02
1001 12569 +02 1256 % +02
102 1 1455E 402 11 a85E +02
103 37288402 L13728E 402
104 L1337 02 LITTHE A2
108 L1310 +02 V1313066402
106 L1294%E +02 120N 402
107 L1398 «02 L 13%9%E+02




108 S1334E+02 C13341E+02
109 131 30E 402 L13130E+02
i3kl N2WTE+02 2% TE+Q2
11 A7 E+02 LTASTIEYQ2
12 N ISHE02 L 13596E+02
113 4129 +02 L 141296202
114 RERLE XNV V14103402
118 0. 0.
TRRADIATION DISTRIBUTION
ZONE TOTAL BAND 1 BAND 2 BAND 3 BAND 4 BAND 5
kW /HETER-SG) (kW /METER-SQ (KM METER-5Q1 INW/METER-SQ Y 1KH/METER-5G) KW /METER-5G
1 L11760E+02 .11 760E+02
2 11593 +02 L1593 +02
3 L11597E+02 LT159TE+02
a LITT2EA02 L 11772X+02
5 . 10198E+02 -10198E+02
& . 10334E+02 -10334£+02
7 LFO3IME+02 .10336£+02
8 . 10204E+02 . 10204E+02
9 .93940E+01 -9T3340E+01
10 L9447 +01 .94473E+01
1 4485 +01 L 94435E -1
12 S9XA7 N -939726+01
12 L3149 01 913401
14 _9140%E+07 .91401E+01
15 . M02E 01 .9T402E+0T
16 SIS+ L91AS2E L0
17 L9351 26401 .935126+01
8 .97378E+01 .A3979E+0t
19 .9FAG2E +0 SIFWIE 01
20 L9347 3E 01 L9347 301
21 70ITE D1 709TE+QT
22 9OSAWE+O 0530 +01
23 5 ITE+01 W5ITE+O
24 . W IEAOT 9% 01
25 LTSI +01 L9751 26+01
26 L10020€+402 - 10020€ «02
27 . 10005E+02 . T0005E+02
28 -97100E 01 _97100E+01
29 L1 IB41E<02 11541E+02
30 L1136TE<02 1136 TE+02
ki LN14A25E 402 11425E+02
32 L11T24E+G2 11 724E+02
33 L1000TE+Q2 1000TE+Q2
34 10224€ 402 1022402
Eo) 104368 +02 t0436E+02
3% 1095TE«02 1095TE 02
37 91645E+01 91845E+01
38 . 926426401 92642€ +O1
X 93879 +01 90T +O1
40 -FN229 +01 FA229E+01
41 . BA3BOE +01 BAIB0E (1
42 .BBA24E +01 88424k «01
43 89254 «01 8I254E +01
a4 4BSSE 01 J4BS5E+01
3 . B9276E+01 LBN27GE+CT
45 -F0200E+01 . 02B0E +01
a7 .92162E+01 92162 «01
48 . 98006E +01 . BO06E +01
49 . 92560E +01 . I2SH0E +01
50 JEE2TE+0N AE2TE+ON
51 L TITELO NG TE+OY
52 10579 +02 10579 +02
53 403 3E +01 403K +01
54 J7IBIE 01 9798 +01
55 10346E +02 10346E +02
56 1088TE+02 -10BBTE+QQ
57 116978 02 _VIE97E+02
c3 114026 +02 . 11402E+02
59 113526402 11 ¥52€+402
&0 L1151E+02 J1153tE+02
61 T0M2E +02 1092 +02
&2 10425 +02 . 10425E+02
&3 10218 +02 10218€+02
&4 . 10005E ~02 . 10005E+02
6% 991 24E+01 II124E+01
(23 93785€ 01 93785E+01
67 926 19E+01 92619E+01
8 9154 +01 .91843E+01
69 MBO% +N .0 +01
0 89236E +01 . 89236E+0?
71 56413 +01 .88413E+0"
72 B88382E+01 .BAIB2E +01
73 623+ .98023E+01
74 I2185E+01 . 92195E+01
s F0IOE+01 L903I00E+01
76 @928 +01 L8928+
77 L10592€+02 -10592€+02
78 A0 994826 +01
79 - ¥S5620E +01 . I56I0E+01
80 9261 8E+01 .92618€+01
8t 10920€ +02 LAQ20E+02
82 10379 +02 10379 +02
83 98230E +Q1 .983306+01
o4 4354€ +01t .G4354E+01
a5 10009 +02 . 10009€+02
86 91 43GE +01 N AWE+O1
87 A00SEAO0D L 10015E+02
a8 . 10066E +02 L 10066E+02
5 . 90520€+01 . 90520E+01
30 100726402 L1Q0726+02
9t L1118¢E+02 J11101E«02
92 . 10655E+02 L10655€+02
93 11186E 402 .11186E+02
) LATT5IE+Q1 L9TTSXE 01
* .24 20E+01 _92420E+01
¥ L7730k 01 .977WE+01
27 L8121 2E+01% L81212€+01
99 .B149E+01 .B14%E +01
9 .81195€ +0t LB11956.01
100 .B5081E+-01 .85081E+01
101 .BA14TE-O1 .BA14TE+O
102 85083 +01 .B5083E+01
193 L 104S3E +02 10453E +02
104 L916T5£01 L9teIHE.01
105 L8I01E4Q? .80 1€+




106 L AT7I4E+01 L 97794E+01
107 LTOAME+D2 L10441E+02
108 N2 D1 .N62IE+01
109 .BI920€ +01 .BY920E+D1
10 .97RT2E+01 . 9787 2E+01
111 . 10502E +02 NOS02E+02
112 LASITH 0 LISIFA 01
113 .9B06E+01 - S068E+01
14 LIB0ASE +01 98043 +01
118 L93248E +01 .93248E+01
DISTRIBUTION OF HEAT FLUX
ZONE TOTAL BAND 1 BAND 2 BAND 3 BAND 4 BAND S
IKM/METER-GG)  (KH/METER-53!  (KW/METER-SQ@)  INW/METER-5G!  sKW/METER-5Q)  IKH/METER-SQ)
1 - 113426401 - T13426+01
2 - 126T1E+01 - 12671E+D1
3 - 12703 +01 - A2703E+01
4 = 113E+01 - F1IINEO1
5 .26533+01 26533 +01
6 27756E+01 27756E+01
7 27778E+01 277TE+01
8 . 26589 +01 26589 +01
9 19297E+01 19297E+01
10 19776E+01 197 76E+01
1 19787E+01 . 19787E+01
12 19325E+01 19325E+01
13 16965E+01 16365E+01
14 170126 +01 1TO12E+01
15 17013€+01 17013E+0°
16 1696 7E +O1 L1696 TE+01
17 189126401 L1TB912E+01
18 L193E+O1 L1233tE+O01
19 L1931 TE+O1 _1931 7E+01
20 . 18976E+01 . 18876E+01
21 .22138E+01 22138€+01
22 234B2E+0% .23482E+0%
23 234 3REHO1 . 23434 +01
24 2201 TE+01 L2201 TE+01
25 L22511E+01 L 22511E+01
26 L2493 401 . 28933+01
27 .2479%+01 _24TIXE+01
28 _22140E+01 _22140E+01
29 - 15330€+01 - . 15330E+0"
30 -, 1796 TE+O1 - 1THTE01
31 - . 18862E+01 ~. 18862 +01
32 - . 16306E +01 -.18386E+01
33 24819E+01 . 20E189E+01
3a 2676901 26769 +01
35 26T 4E+01 . 28674E+01
36 -33361€+01 _333%1E+01
37 V174116408 REZILTTN))
38 L18129%+07 181296 +01
39 . 19206E +01 19206E 01
40 . 24057 +01 L2805 TE+D1
a1 . 14293E+01 _14293E+0t
42 .14322€+01 143312601
[5] ASOB0E+0 1 1S083E+01
a4 L 201208 +01 201 20E +01
a5 15099 +01 15093 +01
46 16003E +01 16003 «01
47 NTEE 0 AT6WE+01
a8 . 229565 01 2ZY56E «01
42 . 1BOSAE +01 . 1B0S4E+01
50 L 20T 25E+01 20725E+01
57 . 24181E+01 L24181E+O7
52 L 29% 1£+407 . 29%1E+01
53 .19380E+01 _13380E+01
sS4 L229ISE+01 . 229358+
55 . 278LE6E+01 .2T066E+01
56 J327ITEO1 L3273TE~C1
57 - . 1BA0eE +01 - . ¥O406E +01
58 - 18913E+01 - 18313E+01
59 - 18053E«01 - 18053E+01
60 ~. 15416E+G1 - 1S416E+01
61 .33229€+01 I3229E+01
62 28576E+01 2O5T6E+01
63 26713E+¢1 2b713E+01
bd L 287ME +01 24THE+O1
&5 .23%2E +01 L2IWIE LD
66 N9157€401 1N STESON
67 1810TE+01 1B1OTE+O1
68 17409 +01 17409 +01
69 20079 +01 20079E+Q1
70 15063 +01 15063 +01
kél 143226401 14322 +01
72 L 1AZH4E 01 L 14294E+01
73 229T1E+01 _22971E+01
74 ATTIBEG1 L1TT18E+01
75 . 1B020E +G1 . 16020€+01
76 151056401 15+ 05E+1
77 - 300 7HE 01 I0078E+O01
78 . 242685E+01 20285E+Q1
79 . 20808E +01
80 L18107E+O1 18107E+O1
21 . 33033 +01 33033E+01
82 .28163E+01 28163€+01
83 23248 +01 23248E+01
Qs 19663 +01 1969 +01
es -, 44E+]Y - JAAEAD
8b -, 42158 +01 - A2158E+01
87 - J45A3E+01 - . 34543401
82 -. 31390 «01 - A1 I%E+01
29 - A2415E+01 -, A2415E+01
® -, J1BGTE+D1 -, 3186 1E+01
o -, 20028E+01 - . 20328k +01
32 -.25151E+01 - . 3515TE+0Y
23 - . 20525€E +01 - . 20525k +01
9 -, 337701 - .3377%+0"
9% -, 41 76GE+01 .41768E+01
% - . 3H6TELDT . 3346 7E+01
97 -~ 195 TeE+O1 - 195TeE+01
i) - . 24399% +01 - . 24389 +01
9 - 1B541E+01 - . 1B541E20"
100 -, 30199E+01 -.30198E+01
101 - 1542401 - . 41542E+401
102 - . 2944401 - . 29464E+01
103 -, J27ASE 01 - 3745800




— A0BE+01 = 42092E+01
- A139BE+01 - A139BE+0)
- 3169BE+01 - 31698E+01
-, 32958E+01 = . 32558 +01
- . 41792€+01 -.41732E+01
-, 4137901 —-. 81379E+01
- . NT%EO1 ~.3179%E+01
- A0LESEL01 -~ _&0RBSEL01
- 4056IE 01 - _AUSGIE +01
- . 43219E +01 =. 43279 +01
- . 42388€+01 - . AZ388E+01

L3IZ24BE0N L33248E +01

TOTAL HOWER LEAVING ERCLOSURE APERTURE (I0OPT=2) L10780E+03 KW

THIS IS THE SO-CALLED RERADIATION LOSS

THE HEAT TRANSFER T0 EACH ZONE FOR THE COMBINED C ASES OF
AVENCLOSURE AT O-DEG ABSOLUTE WITH INCOMING SOLAR RADIATION

PLUS
By ENCLOSURE WITH SPECI FIED ¢AND/OR CALCULATED) SURFACE TEMPERATURES AND NO TNCOMING
SOLAR RADIATION

ZONE HEAT TRAMSFER IRRADIATION
(KM /METER-5@) KW HETER-54 )
1 - . 50MSITEE-11 L 136507B0E+(2
2 —_A93TEMWEE-T1 . 1370456 3E+02
3 - _A7180038E-%1 137141156402
4 - 492406126~ 11 .13670287E+02
5 561079606462 69592109 +02
[ -65004465E T3AT7114E402
7 .65837137TE+02 . 80402305E+02
-] L624T166E+02 . 76662860E+02
9 _2Z2956153E+03 .26231830E+03
10 .26148351E+03 .297789716E+403
11 . 25818836E+03 L2 258% +03
12 28256935 +03 _27677143E+03
13 . 32763459 +03 .371280837€+03
14 35743043 +03 LA0ATHESE+03
15 .3%057910E+03 .40789337E+03
16 .33279397E+03 .37702100E+03
17 14103829 +03 1639591 4E+D3
18 _14622848E+03 _16972380E+03
19 L 14401452€+03 .16726607E+03
20 - 13325623 +03 _15531241E+03
21 -37301034E+02 I5524E 402
22 -37830440€ +02 -432B3T53E +02
23 -37333240€+02 48731 308E+02
24 . 2BOY5666E +02 . I8457338E+02
P . T58028F1E+01 1567247 4E+02
2 7761726 3E+01 .15874071E+D2
27 TASTSR1GE+O0 - 15536008E +G2
28 S1c87RS0E+01 L13659692€ +02
29 - . 26850515E-11 . 140956156 +02
30 - . 2B2FIE-11 LTAZ6129E+D2
3t - . ZBT048E-11 145689508 +02
2 = 31263000E-11 ATEBIZR 02
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FuA OF TME LOAD 11

Lea+1 OF TWE LDAD 56737

TRANSFER ADDMESS -- CAVADAT 10334

PROGRAM AMD BLOCE ASSIGMMENMTS,

BLOCx AODRESS LEWNGTH FilE DATE PROCSSR VER LEVEL HARDHARE COMMENTS

CAYADAT 1 44067 LGO 072381 FTy 4.6 429 e6eY | 0FT=0 TRACE

ISTR _END/ 44200 1

FCL.CL/ 44201 23

o8 10,/ 44224 142

QBNTRY = 44366 O SL-FORTRAN 01/28/77 COMPASS 3. 3-41 FCL INITILALIZATION ROUTINE.

COMLO0= 44366 100 SL-FORTRAN 01/28/77 COMPASS 3. 3-433 COMMON CODED 1/0 ROUTINES AND COMSTANTS .63-CHA

FECMSK = 4860 41 SL-FORTRAN 01/28/77 COMPASS 3. 3-41 INITIAML IZE CONSTAMTS,

FLTOUY= 44527 A1 SL-FORTRAN 01/28/77 COMPASS 3. 3-439 COMMON FLOATING QUTPUT CODE

FORSTS= #5040 603 SL-FORTRAN Q1/28777 COMPASS 3. 3-4)9 FORTRAM OBJECT L IBRARY UTILITIES.

GETFIT= 45643 42 SL-FORTRAN 01/28/77 COMPASE 3, 3-439 LOCATE AN FIT GIVEN A FILE NAME.

(10 _BuF 7 45705 227

INPB= 4134 21 SL-FORTRAN 01/28/77 COMPASS 3. 3-4)9 BINARY READ FORTRAN RECORD .

KODER= Hass 456 SL-FORTRAN 01/28/77 COMPASS 3. 3-4393 QUTPUT FORMAT INTERPRETER,

QuUTC= 47133 175 SL-FORTRAN 01/26/77 COMPASS 3. 1-429 FORMATTED WAITE FORTRAN RECORD.

FeTap= 47330 P52 SL-FORTRAN 01/28/77 COMPASS 3, 3-439 CRACK APLIST AMD FORMAT FOR xODER/KRAKER,

FORUTL= 47702 16 SL-FORTRANM 01/28/77 COMPASS 3. 3-439 FCL MISC. UTILITIES.

FTNAPY 47720 155 SL-FORTRAM 01/28/77 COMPASS J. J)-439 FORTRAN REPRLEVE .

CUTCOM= 50075 154 SL-FORTRAM O01/28/77 COMPASS 3. 3-439 COMMOM QUTPUT CODE

RENIMD= 50251 a1 SL-FORTRAM 01/26/77 COMPASS 3. 3-439 POSITION FILE AT BEGINNEING-OF - INFOPMATLOM.

SYSAID= 50312 1 SL-FORTRAM 01/28/77 COMPASS 3. J-41 LINK BETHEEN SYS=AID AND INITIALIZATION CODE.

5YS MM 50213 37 SL-S5YSI0 Q1/13/77 COMPASS 1. 3-439 PROCESS SYSTEM REQUEST.

JCON M/ 50352 b

Ci0.mm 50360 40 SL-SY510 03/18/77 COMPASS 3. 13-4

1 OB ./ 50420 10

MOvE e 50430 &4 SL-5vSI0 03718777 COMPASS 5, J-439

T A 50514 233 SL-SYSI0 03/18/77 COMPASS 3. 3-439

+ S Q747 ™

TEMC A 50760 3

1OPES.FO/ 50763 1

10PEN_FQ/ 507604 7

OPEN . 50773 237 SL-S5YS10 03/18/77 COMPASS 3, 1-409

1 TEAm_ Ay $1232 1

/PYY . FO/ %1233 7

PUT .50 %1242 1413 SL-S¥SI0 Q3/18/77 COMPASS 3. 3}-41

WAR | 5Q X5 260 SL-5v510 03/18/77 COMPASS 131, 3-419

(CLSF .FO/ %3175 7

CLSF ., 53144 22 SL-5YSI0 Q3/18/77 COMPASS 3, 3-439

IGET BT/ 5316k 5

BTRT .56 53173 115 SL-5vS10 03/18/77 COMPASS 3, 348

uiox .58 %3210 150 SL-SY510 03/16/77 COMPASS 3. 3-4)19

I SKFL.FO/ 53660 7

SxFL .54 83467 51 SL-S¥§10 03/18/77 COMPASS 3, 3-439

£MR A 63540 406 SL-SvSi0 03/18/77 COMPASS 3. 3-41

CHR ., S0 641486 7 SL-SYS1D 03/18:77 CQMPASS 3. 3-439

osuR 54155 7t SL-5YSI0 03/18/77 COMPASS 3. J-439
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PROGRAM RaD3OLY 74774 0PT=0 TRACE FIN 4 £+439 07/22¢/3% 14 .56, 32 FaGE 1
1 PROGRAM RADSOL ¥ i INPUT,QUTPUT, TAPEY, TAPE2, TAPE S, TAPEA  TAPES, TARES. 000100
1 TAPE7=]NPUT) Q00110
[ [ ueRR R
v THIS PROGRAM WAS WRITTEN BY 000120
& C M. ABRAMS 200t 30
C THERMAL SCIEMCES DIVISION 0140
€ SANDIA NATIONAL LABORATORIES Q00150
< LIVERMORE, CALIFORNTA 34550 Q001&0D
[ 00C161
1 COMMON /PROP/XLAM (40, REFL 13,3),PHI (31, IREFL (1120) ,GORECT 1200, IBC (12000170
1 0),NBUS NSET RADNET (120, TEMP 1120 ,POCTIN,QTOTL 1 120, 21000180
LJEMP 120,31, TARON L1201 N 0001
COMMON/GEOM/R ITMD 11200, X120, 41, W1120,120) ,RZB NZC NZT ,NFIC,NZONE ,NJ00200
¥ Q@.Br1201, INt 12008811201 200210
1E C 300211
< TAPE ALLOCATIGNST TAPE1X CONFIGURATION FACTOR MATRIX STOREDOOUZ30
[ BY SUCCESSIVE ROWS 000240
[ TAPES 2--4% RESPECTIVELY, THE MATRIX Q00250
f “A-TNYERSE” FOR THE K-TH BAND. THE PROGRAM 000260
20 C IS DIMENSIOMED FOR 3 BAMDS, 1 E_, k=1 TO 3. 000270
€ STORAGE 15 BY SUCCESSIVE COLUMNS. 000271
[ THE A-MATRIX FOR h-Ti BAMD 1S ALSO STORED 000280
r ON THESE TAPES BUT 8Y SUCCESIVE ROMS. 00029%0
i IR-MATRIX DEFIMED BY EQNII!: Qo0 3Q0
25 C IA-MATRIX DEFINED BY EGNI1E 1} 600210
C TAPES S,6X IRRADIATION DISTRIBUTIONS, 000320
[y RESPECTIVELY, FOR [0PT=1,2 Q00330
C Q00340
C 000350
30 [ 000360
[ SPECIFY TYPE OF ENCLOSURE GEOMETRY BEING CONSIDERECD 000370
.8 IGEOM=0 FOR CYLINDRICAL ENCLOSURE GEOMETHY 000380
s IGEO™ NE. O FOR GENERAL ENCLOSURE GEOMETRY 0003%0
C 00033
k) AEADI 7,500 1GEOM QD0400
500 FORMAT. S c0o410
[FUIGECM £G .G GO 10 100 000420
c 0004 30
[ FO NON-CYLINDRICAL ENCLOSURES FEAD THE NO. OF ZONES AND 000440
g L THE ZOMAL AREAS {UNITSY METER=a2: 000450
[ 000459
READI T 500 NZONE 000460
READ: 7,505 ta1[, 41, T=1, NZOME 000470
=0 FORMATIBE D . 4 000480
a« 4 000430
[ ALS0, FOR WNON-CrL IMDRICAL ENCLOSURES. READ THE CONFIGUR- 000500
1 ATION FACTOR MATRIX {F-Iji INTO THE WORK AGRAY Wil, 1) Q0510
i ALSD, wE WRITE [F-13] 7O TAPE 1 FOR STORAGE Q051 Y
. 000512
=29 DO S0 [=1,MZONE 000520
READI 7,505 1 14Wrl, ), J=1 NZONE! 000530
WRITE (11 (WD, d1, 321 NZOME ¢ OO0S40
a0 CONTINE G550
REWIMD 1 000551
b= G0 T0 200 000560
< 000561
100 CALL CYLINDR 000570
PROGRAM RADSOLY 74iTA  OPT=0 TRACE FTN 4. 5+439 07/22/81 14.56 .32 PAGE 2
CALL ENCLOSE Q00580
200 CALL PROP 000600
(34 CALL RADISTiYV Q00610
CALL THERMAL 1O 000620
CALL RADIST21 0006 30
END Q00540
SYMBOL [C REFERENCE MAP tR=21
ENTRY POINTS DEF LINE REFERENCES
20444  RADSOLY t
VARIABLES TYPE RELOCATION
23k B FEAL ARRAY SEOM REFS 13
™16 88 REAL ARRAY GEor REFS 13
1533 EMFP REAL ARRAY PROP REFS D
210 GDRELT REAL ARRAY PROP REFS b
20620 1 INTEGER REFS 42 5t 52 DEF INED 43 50
420 IBC INTEGER ARRAY PROP REFS 0
20617  JGECH INTEGER REFS 37 DEF INED 35
o426 TN INTEGER ARRAY GEOM REFS 13
FESKEERT v INTEGIR ARRAY PROP REFS 10
20 1REFL INTEGER ARRAY PROP REFS L
20621 INTEGER REFS 51 52 DEFINED 51 52
0 «1ND INTEGER AFRAY GEOM REFS 13
2473 N INTEGER PROP REFS 10
570 NBDS INTEGER PROP REFS 10
392331 WFIC INTEGE® GEOM REFS 13
2T N INTEGER GEort REFS 13
s71 NGET INTEGER FROP REFS 10
oI NIB INTEGER GEOM REFS 13
o NIC INTEGER GEOM REFS T3
24 NIOME INTEGER GEOM REFS 13 43 50 St 52
DEF INED LFs
232 NIZT INTEGER GEOM REFS 13
1152 PR TIN REAL PROP REFS 10
15 el RE AL ARRAY PROP REFS 0
11E% QTOTL REAL ARRAY PROP REFS 10
T2 RADMEY REAL AFRAY PROP REFS 10
4 REFL REAL ARRAT EFS 10
ke TEWP REAL ARGA Y ROP REFS tQ
1ty W REAL MA Y GEOM REFS 13 52 DEF [NED 51
AR REAL ARRA Y “E O™ REFS 13 DEF IMED 42
O WLAM REAL AR PROR REFS to
FILE NAMES MODE
[ UL
2043 OUTPUT
A6 TAPE1 " LM whitgs £e MOTION £4
L1 TEE
1hg1e ARy
1z757 TMEA
Thlge MRS




PROGRAM RaDSOLYV 74174 OPT=z(1 TRACE FIN 4 £+433 Q7/22/81 14 %, 32 FAGE
FILE NAMES MOOE
R3S TAPEG
o TARET emy RAE ADS 3* a2 4z -3
ExTERNALS TYReE  ARGS REFERENCES
YL INDR [o} c7
ENCLOSE o] 58
PROF ) 59
RADST 1 &0 62
T HE ReAL 1 &1
CTATEMENRT LADELS OEF LTME REFERENCES
G S0 53 50
20526 100 E? 37
20533 200 59 56
20560 S00 FMT 36 35 42
20574 =08 FHT a4 43 51
LOOPS  LABEL TNDEX FROM-TQ LENGTH PROPERTIES
20463 S0 s ] 50 53 378 ExT REFS NOT INMER
20466 L] 51 59 1B ExT REFS
20504 L 52 S2 1B ExT REFS
COMMON BLOCKS LENGTH
PROP 1340
GEOM 15366
STATISTICS
PROGRAM LENGTH 1728 122
BUFFER LENGTH 204208 8472
CM LABELED COMMON LERGTH 405028 16706
TAr74 DPT=0 TRACE FTN 4.6+439 07422181 14.56.32 PAGE
1 SUBROUTIME CONFIG (ITYP,F12, PARAMI 000650
o 000660
C THIS PROGRM‘\ WAS WRITTEN BY Q00670
C Q00680
5 C THERMAL S-CIEHCES DIVISION 000690
C SAMDIA NATIONAL LABORATORIES QOG700
C LIVERMORE, CALIFORNIA 94550 000710
c 00a720
C 000730
10 € THIS SUBROUTINE DETERMINES THE COMNFIGURATION FACTOR BETWEEN 000740
c THO FINITE-SI<ED DIFFUSE SURFACES FROM AMALYTICAL Q00750
C SULU'HONS 000751
c K12, ... COMFIGURATION FACTDOR BETHEEN SUSFACES 000760
c ITYP .............. IMDEX SPECIFYING THE CONFIGURATINN DF 000770
15 [ THE SURFACES WITH RESPECT T EACH OTHER 00G78B0
c ITYP=1. .. iins 1-5T SURFACEX SEGMENT OF CYLINDER 000790
c 2-MU SURFACER SEGMENT OF CYLINDER Q00300
C ITyP=2, ... SPECIAL CASE OF ITvP=1, A SEGMENT OF & 0D0OB10
C CYLINDER WHMICH YIEWS ITSELF 000820
20 C ITYP=3, ... ... ... 1-ST SURFACEY SEGMENT OF CYLINDER 000830
C 2-M0 SURFACEX RING IN EMD OF CYLINDER 000840
c 1TYP=4 .1-ST SURFACEY SEGMENT OF CYLINDER 000e%s0
C 2 ND SURFACEX ENTIRE END OF CYL IMDER 000860
C ITYP=5. ... ...... 1-5T7 SURFACEY RING IN END OF CTLINDER 000870
P C Z-MJ SURFACEY RING IN OPPOSITE EMD 000880
C ITP=b. ., ....... .1-ST SURFACEX DISC Q00890
c ""2-ND SURFACEX CO-AXiAL DISC 00G900
C iﬂ( DISCS LIE In OPPOSITE EMDS OF A CYL 000910
C T 000920
30 C 1TYP=7. .. L., 1 ST SIKACE!. RIMG 1IN END OF CYLIMNDER 000930
c 2-ND SURFACEX SEGMENT OF CYLINDER 0009330
C tINVERSE OF 1TYP=3) 000950
£ ITe=8.,.......... 1-ST SURFACEX EMD OF CYLINDER 000960
[ 2-MD SURFACEX SEGMENT OF CYLIMDER 000970
1% C IINYERSE OF ITrP=4) (.15}
C ITYyP=9. ... ...... 1-ST GURFACEX RIMNG IN ENMD OF CYLINDER 000990
C 2-ND SURFACEX CO-AXIAL DISC IN OPPOSITE 001000
c END 001010
¢ §TP=10.,,,..,....1-5T SURFACEX DISC TN EMD OF CYLINDER 001020
40 s 2-N0 SURFACEY CO- AXIAL RING IN OPPOSITE  0Q1030
C END. (INVERSE OF IT 001040
[ PARAM, . . ... ....... ARRAY OF GCMTRICAL PAHAETERS THESE 001050
C ARE DEFIPED BELOM, 001060
C 001064
A5 DIMENSION PARAMII(D) 001070
GG T0 (10,20,30,30,50,50,30,30,50,501 . 1TYP 001080
[ 001081
10 CONTINUE 0010%0
C 001091
50 [ CONFIGURATION Y tSEGMENT-10-SEGMENT 01100
C PARAM(1 1 THE DIAMETER-TO-LENGTH RATIO OF CYLINDE® (D/L) GQ1110
[ PARAM 21, ., . RATIO Hi/7L wHEHE H1 IS THE HEIGHT OF 1-ST SEG- DO1120
€ MENT 01130
[ PARAM(I ), , RAT!O H/L WHERE W 1S N-E SEPARATION BETWEEN THEDO1140
5L c 1-5T AND 2-MD SEGMENTS oo
C PARAMIA ),
4

f(ﬂ'}{ﬂ H2/L WHERE HZ2 1S THE HEIGHY OF 2-MD SEG-

50
001 T(:O
70




SUBROUTINE COMNFIG TAIT4 0PT=0 TRACE FTN 4 6£+439 07/22/81 14.56,32 PAGE 2

D=PARAMI( 1} 001180

H1=PARAMI2) 001130

&0 H=PARAHM3} 001200

H2=PARAMIA ) 001210

HH12= (W+HT 1822 001220

WHZ22= (H+H2 1082 001230

H2=H¥%2 001240

&5 02=Dun2 001250

MTHJ?-4H+H1+H2I"2 001260

GUANT=0 001270

IF (W BT, 0 ) GUANT=M2:S0RT(T, +D2/W2) 001280

F12=1.5/(00M11 | WHI2RSORT (1 +02/WH12) +2, sH18R2 001290

70 1 -QUANT ~HHTH228SART (1 +D2/HHTH22) 001300

2 +HH22* SORTET  +02/WH2211 001310

RETURN 001320

C 001321

20 COMTINUE 001330

75 C CONFIGURATION 2 (SEGMENT TO ITSELF) 1340

C PARAMIT), ..., THE DIAMETER-TO-LENGTH RATIO OF CYLINDER (D/L! 001350C

C PARAMI 21, . ... THE RATIQ H/L WHERE H IS HEIGHT OF SEGMENT 001360

D=PARAM( 1) 001370

H=PARAMI2 ) 001380

80 FA12={1_4H/0)-SART (1 . +14/D1%92) 001330

RE TURN 001400

C 001401

30 CONTIRUE 001410

C CONFIGURATION 3 (SEGMENT-TO-RING) 001420

BS c PARAMIT). . ... .. TrE DIN[YER TO-LENGTH RATIO GF CYLINDER 001430

C 001440

o PARAMIZ) ., ... TPE RATIO H/L WHERE H IS HEIGHT OF SEG- 001458

¢ 00146

c PARAMIZ) (... RlT[O H/L WHERE W IS OISTANCE RETWEEN 001470

0 [ BOTTOM EDGE OF SEGMENT AND BASE OF 001480

C CYLINDER 001420

C PARAMIA) ., . ... RATIO R2/A WHERE R2 1S5 RADIUS OF INSIDE QOFGOTSCO

C RING . A [5 RADIUsS OF CYLINDER 001510

c PARAMIS, .. . RATIG R1/A HHERE R1 IS RADIUS OF QUTSIDE (001520

95 C OF RING 001530

O=PARAMI1, 001540

H=PARAM{2) 001550

H=PARAM(3) 001560

W2=He kg 001570

100 D2=Dexg 001580

WPHI= (Wt Ew D 001520

IF*11TYP.EQ.4).0R.{ITYP EQ.B)1)GO TO 40 001600

A2=PARAMI(4) 001610

R1=PARAMIS | 001620

106 WA=H 82 001630

Qd=D2wr¥2 Q01640

WPHAzWPHzx 2 001650

OPR1SQ=1.+R1932 001660

OHR1SA=1 -Riwre2 001670

10 OPR25Q=1. +R2¥=x2 001680

OMR26Q=1 _-R2ss2 00169%0

F12=1 . 5/7¢DuH) 1 5 {SQRT 1 wPHd+ SuD2ubiPr2s DPR1SA+DAOMRISQaR2/ 16, ) 001700

1 —SORT [WPHA + _SaD2ekPH2 s OPR2SQ+D4x0MR25Q022/716 . ) 001710

2 +SORT (Ha+ 52022 H2x0PR2ZSO+D420MRZSQ**2/ 16 ) 001720

SUBROUTINE CONFIG T4/74 OPT=0 TRACE FTH 4.6+439 07:/22/81 14.56.32 PAGE 3

158 3 ~SORT (Hd+ _SaD2xh220PR1SG+D4OMRISHrR2/16 ) ) 001730

IFtITYP EQ.7) GO TO 70 001740

RETURN 001750

C Q01751

40 CONTINUE 001760

120 C IN CONFIGURATION 4 (SEGMENT-TO-BASE) 001770

c PARAMI1,2,3). . DEFIMED FOLLOWING STATEMENT 30 001760

[+ PARAM (4,51, .. .. NOT USED G017

GUANT=0. 001800

IF 1K . GT. 0. JQUANT=H2eSORAT 11 +D2/H21 001810

125 F12-<’ LSEIDRE R WPH2 #SART(T +D2/WPHZ -2 sHxH -Hex2 0016820

~GUANT ' 001830

lFtlTYP .£Q.8} GO Y0 BO G071840

RETURN 001850

c 001851

130 50 CONTINUE Q01860

C CONFIGURATION 5 (RING-TO-RING) 001870

C PARAM(Y) ., .. OIMETER-TO-LENGTH RATIC OF CYLINDER 001980

[ PARAMID) ., RATIO R2/A. . _R2 1S OUTER RADIUS OF 1-ST 001690

C RING ., 1S RAADIUS OF CYLINDER. 001900

135 C FARAMI{ZY . . RATIO R1/A___R1 1S INMER RADIUS OF 1-ST 001210

[ 001320

C PARAMi4Y . . . RATIO R3/A_..R3 IS TNMER RADIUS OF 2-ND Q01330

c RING 001340

[ PARAMIG ) . RATIO R4/A__ R4 1S QUTER RADIUS OF 2-ND 0019%0

140 C RING 00190

D=PARAM( 1) 001970

D2=0n22 001280

R2=PARMTI2 ) Q01990

R2SQ=RZ2¥#2 Q02000

145 RA=PARAMIS ) 002010

RASQA=Réxa2 Q02020

IF(ITYP . EQ.6)G0 TO &0 002030

R1=PARAMI3) 002040

R1Sg=R1382 002050

50 IFC(ITYP EG.9) ,OR_(ITYP . EQ, 1013 GO TO 90 002060

R3zPARAM( 4 002070

R35QzR32e2 002080
F12={2.7(D2%{R2SO-R1SQ 1) I8¢ 20

1SQRT 1  253D22R250+ . 252D28R3ISG+1 . 1902—i Sa02aR3R2 122 ) - Q02100

155 2S0RT ({ . 25¢D2+R2SA+ , 25sD2aRASA+1, (842~ SeD2tR2¢RA 1 022 | + 002110

ISORT (. 25e02eR15Q+ 25902¢0R4ASG+ 1, 1422 [ SaD2sR1aR4 122 | - 002120

ASORT( (. 254D2¢R150+ 250D25R3S0+1, 1042~ S2D24R1+RI 1002 } ) 002130

RETURN 002140

c 002144

160 &0 CONTINKE 002150

C IN CD'O’IGLRATIDN & (DISC-TO-DISC) 002160

[ PARAMITY .. .. GEFINED FOLLOWING STATEMENT 5 002170

(o PMM[Z! LLRATIOC R2/A, R2 IS RAOIUS GF FIRST 01sc 002180

C PARAM(T! . . MJT USED 002190

165 C PARAMI 41, USED 002200

[ PARAMLS | RATIO Ad/A, R4 [S RADIUS OF SECOND 01SC 002210

QUANT=R25Q+A450+4 102 002220

Fi12z4 S/R28G )0 COUANT-SMTIGUINTI #2-4 2A2SA*RASE ) } 002230

RE TURN 002240

170 002241

70 CONTINGE
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C CONFIGURATION 7 (RING-TO-SEGME 002260
c DEFINITION OF PARAMETERS GIVEN FDLLDH[NG STATEMENT 30 002270
F12=F128& sH/ (DE{R1262-A24N2)) 002280
175 RETURN 2290
002291
B0 CONTIMUE 002300
C COMF IGURATION 8 (BASE-TO-SEGMENT: 002310
C DEFINITION OF PARAMETERS GIYEN FOLLOWING STATEMENTS 30 AND 40 002320
180 F12=F12%4 a¥ /D Q02330
RETURN 002340
cC 002341
C IN CONFIGURATIONS 9 AND 1Q 002350
C PARAM (1} DEF INED FOLLOMWING STATEMENT 50 002360
185 ¢ PRRAM! 2, ..RRTI0 R2/A, R2 15 DUTER RAOTUS OF RING 002370
C PARAMI31._ . RATIO R1/A_ R1 IS IMMNER RADIUS OF RING Q02380
C PARAM (4], ..NOT USED 002330
C FPARAM IS ) RATIO RAfA. A4 1S RADIUS OF DISC 002400
c 002401
130 90 CONTINUE 002410
F12=1.,5/ (R2SG-R15@ ) I ¥t (R2SA-R15Q} 002420
1-SERT{ IR2SA+RASA+&, /02) #x2-(2 +tR2sR4 1 22} 002430
2+S0RT{ IR1SE+RASA+4 . /021 4x2-{2 sATaA4) x22 1) 002440
[FIITYP.EQ.T0) GO TO 100 002450
L =1 RE TURN 002460
002461
100 F12=F 122 ({R25G-R15Q1 /R4S3) Q02470
AETURK 0024680
e 002490
SYMBOLIC REFERENCE MAP (R=2)
ENTRY POINTS DEF LIME REFERENCES
4 COW G 1 72 1 17 128 158 169 175 18t 195 198
YARIABLES SN TYPE RELOCATION
604 0O REAL REFS &5 &9 2580 100 112 125 142
174 160 DEF INED £8 78 9% 141
613 D2 REAL REFS &5 Axe9 106 43112 124 125 13#153
167 2=191 DEFINED 65 100 142
623 D4 REAL REFS ax112 DEF INED 106
a F12 REAL F.P. REFS 174 180 197 DEF INED 1 69 20
112 125 153 168 174 140 191 197
616 H REAL REFS 2x80 101 112 2125 174 100
DEFINED 79 a7
605 H1 REAL REFS 62 2] 2«63  DEFINED 59
607 H2 REAL REFS 63 &6 69 DEFINED 3]
0 itvp INTEGER F.p REFS 46 25102 116 127 147 22150 194
DEF INED T
626 OJMRISa REAL REFS 25112 DEF IMED 109
630 OMR2SG REAL REFS 2=112  DEFINED 11
625 0PR1SG REAL REFS 2112  DEFIMNED 108
627 O0PR2SQ REAL REFS 2=112 DEFINED 110
O PARAM REAL ARRAY F.P. REFS a5 58 59 &0 &1 72 79
SUBROUTINE CONFIG 74/74  OPT=0 TRACE FTN 4 _£+433 Q7:/22/81 145632 PAGE S
VARIABLES SN TYPE RELOCATION
9% 97 o, 103 104 141 142 145
148 %1 CEFID ki
615  QUANT REAL REFS 16; 125 2%168 DEF INED 57 68 123
124 [
621 A1 REAL REFS 108 109 149 2¢153 174 191
DEF INED 104 148
634 R1SQ REAL REFS 3x153 IeiN 197 DEF INED 49
620 R2 REAL REF 110 111 144 28153 174 191
DEF INED 103 143
631 R2S0 REAL REFS 3x153 167 2v168 I3 197
DEF INED 144
835 A3 REAL REFS 152 28153  DEFINED 151
636 R3SA REAL REFS 2=153  DEFINED 152
632 R4 REAL REFS 146 2%153 25191 DEF INED 145
632 R4SQ REAL REFS =153 167 168 28199 197
DEFINED 146
606 M REAL REFS &2 63 &4 b6 68 92 1m
124 125 OEFINED €0 ]
614  WM1M22 REAL REFS 2*69 DEFINED B&
610 wWH12 REAL REFS 2363 DEFINED 62
611 WH22 REAL REFS 2*63  DEFIMED B3
617 WPH2 REAL REFS 107 25112 2%125  DEFINED 101
624 HPHA REAL REF5 2=112  DEFINED 107
612 M2 REAL REFS 268 1 25112 20124  DEFINED 64 29
622 W4 REAL REFS 2112  DEFINED 105
EXTERNALS TYPE  ARGS REFERENCES
SERT REAL t LIBRARY (2 3= 80 dni12 124 125 43153 168 28191
STATEMENT LABELS OEF LIME REFERENCES
26 16 48 46
126 20 74 1%
145 30 B3 dsdt
300 40 119 102
334 S0 130 4245
4856 50 16D 147
477 70 171 116
=07 60 177 127
515 90 130 160
551 100 197 194
STATISTICS
PROGRAM L ENGTH 6378 415




SUBROUTINE CYLINDR 74174 0PT=0 TRACE FTN &4 .6+439 07/22/81 14.56.32 PAGE 1
1 SUBROUTINE CYLINOR 002500
C 002510
C THIS PRDGR!H HAS HRITTEN BY Q02520
C AORAMS Q02530
S C TI-EHMAL "SCTENCES DIVISION 002540
C SANDIA NATIDNAL LABORATORIES 002550
C LIVERMORE, CALIFORNIA 24550 002560
c 002570
C THIS SUBRQUTINE REAQS IN THE GEOMETRICAL OATA FOR THE ZOMES OF 002580
10 [ A CYLINDRICAL ENCLOSURE, DETERMINES THE , . KIND,, OF EACH ZONE, Q02590
C AND THEN DETERM.NES THE GEOMETRICAL FPARAMMETERS OF 002600
C EACH ZONE NECESSARY TO CALCULATE THE CONFIGURATION 002610
C FACTOR MATRIX USING SURROUTINE CONFIG. THE REQURED 002620
C PARAMETERS ARE STORED IN THE ARRAY X(1,J}. THE DEFINITIONS 002630
15 g OF xij,J! AND "KIND" ARE GIVEN IN SUBROUTINE ENCLOSE. %gz;g
COI“I'I)NIGEOHIKIMJI‘IQO] X(120,4) WI1120,1201 ,NZB,NZC NZT, NF IC NZONE ,NOQ2660
G.Bt1201, [N(120] BH?O 002670
C Lo lIbETEF! OF CYLINDER (METERS) 002760
20 o L... _LENGTH OF CYLIMOER (METERS) 002770
C NZB. NO. OF ZOMES IN BASE OF CYLINDER 002780
C NZC. NJ. OF 7ONES IN CYLINORICAL SURFACE 002790
C NZT.. .NO. OF ZOMES IN TOP OF CYLIMOER 002800
C NZONE TOTAL NO. OF ZOMNES T CYLIMDRICAL ENCLOSURE Q02830
5 C Q02840
TYPE REAL L 002850
DIMENSION Rib11,Z161) 002860
DATA PL/3.141532654/ 002870
C DO 71
30 PRINT &£01 0028680
601 FORMAT (/739 »GEQMETRICAL DATA THAT HAVE BGEEN INPUT (DIMENSIONS IM)OZB‘BO
1 METERS 19741
002‘301
READL?,500) D,L 0029190
35 500 FORMAT(BETD . 4% 002920
PRINT 600,0,L 002930
£00 FOM'HHS)( lElﬂETEH OF CYLINDERw F10.4/5),sLENGTH OF CYLINDERa, 002940
1F10.4) 0029%0
GOL=0/L 002960
40 C 0029%1
READI7,5051 NZB,NIC NZT 002970
505 FORMAT(515) 002980
NZOMNE =NZB+NZC+NZT QI
PRINT 605,N2B,NZC NZT 003000
45 €05 FORMATI/ /10X, sNQ . ZONES IN BASEs ,I5,.5X,sNO. OF ZOMES IN CYLINDERs,003010
115,5%, sN0, ZONES IN TOP:, [5) 003020
€ 003030
C READ AND PRINT RADII OF ZOMNES I[N BASE OF CYLINDER. 003040
C THE "BASE™ IS DEFINEQD AS THE END HITH THE APERTURE . 003050
50 C THE ZGNES ARE NUMBERED SUCH THAT ZOME MO. % IS A DISC IN THE 003060
C CENTER OF THE BASE, AND ZONE NO. NZE IS AN ANNULAA RING WHOSE 003070
c OUTER AADIUS IS THE RADIUS OF THE CYLINDER. 003080
o 003Q0%
N=NZB+1 Q3100
55 PEMI7,500 (RiI),{=1, N} DOB‘I‘IO
PRINT 510 IR1I), =1, N! 3120
510 FDRMTIII!D)( -RADII OF ZONES IN BASE OF CYLINDER®/15X,8F10_ 4/15X, 00:"30
SUBROUT INE CYLINDR 7474 0PT=0 TRACE FTH 4 6+433 07:22181 14.% .32 PAGE 2
BF10.4/15%,8F10.4) 003140
c 003150
B0 C HERE WE SET THE KIND AND THE GEOMETRICAL PARAMETERS OF EACH  (QQ3160
C I0NE TN THE BASE DF THE CYLINGER. KIND IS AM ENDEX WHICH 003170
C SPECIFIES THE GECGMETRICAL SHAPE OF THE I-TH ZOWE. WIND AND THEOO31680
c ARRAY X ARE DEFINED IN THE SUBROUTINE EMNCLOSE. 0037190
€ 003200
65 DO 10 [=1,NZB 003210
KINDI§)=3 003220
IF(T.EQ 1IKINDI =1 003230
XL tI=RIT+12/1D/ 2. ) 003240
WOLL,21=RI141DH2.) 003250
70 X1 I,31=D0L 003260
XIL,A)=PLa{RIT+TIee2-R(]1en2) 003270
10 CONTINUE 003280
c 003290
cc READ AND PRINT THE ELEVATIONS OF PLAMES WHICH DIVIDE THE CYLINDRCO3300
75 [ INTO SEGMENTS. THE ELEVATIONS ARE NUMBERED SUCH THAT THE FIRST 003310
C PLANE LIES IN THE LOWER END OF CYLINDER, AND THE ELEVATION NZC+1003320
C LIES IN THE UPPER END OF THE CYLINDER. 003330
[ 003340
H=NZ(+1 003350
80 READI7,500) (Z¢D),I=1,N} 003360
PRINT 515,1Z11),.1=1,N) 003370
515 FDRHATUHOX IELEVAT!ONS OF PLANES WHICH DIVIDE THE CYLINDRICAL SUQ03380
TRFACE INTO SEGMENTSs/1Sx 8F 10 4/15% 8F10_ 4715x, 8F10.4) 003390
C 003400
85 C HERE WE SET THE KIND AND GEOMETRICAL PARAHETERS OF EACH 20ME 003410
C ON CYLINDER. 003420
< 003430
D0 20 1i=1,NZC 003440
I=fleN2B 003450
N0 KIND(]1=5 003460
NI, 11=2011040 003470
X13,29=12i18e44-2Z11110/L 003460
X{1,31=D0L 00349%)
X{1,41=PIsDeLEX([,2} 003500
* 20 CONTINUE 003510
C 003520
C READ AMD PRINT RADIL OF ZOMES IN UPFER END~PLANE OF CYLINDER 003530
c 003540
W=NZ T+1 003550
100 READ(7,5001 (R(I),1=1,N1 003560
FRINT 520, (A1), 131,N) 003570
520 FORMAT{/ /10K, tRADI1 OF ZOMES IN UPPER EMD-PLANE DF CYLINOER®/ 0023580
c 15X ,B6F 10, 4/15K,8F10.4/15K,8F Q. 4 %ia
1068 C HERE ME SET KIND AND GEOMETRICAL PARAMETERS OF EACH ZONE ON 003610
c UPPER END PLANE ON CYLINDER, 003620
C 003630
DO 30 1[=1,NIT 003640
1=11 ZBONZC 003650
110 KiND(11=4 003660
IF(I1,EQ.NZTIKIND{T )22 003670
lll,!l:RlHZHZ-[l!HDfE.l 003680
K1, 2)zR¢(NZT+1-11)/iDs2.1 003690
Xil.3=00L 003700
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115 KU1, A= 25sPTxDee2niX(1,11092-X(1,2)%22) 003710
30 CONTINUE 003720
C 003740
c NOW WE DRAW THE ZOMES OF THE ENCLOSURE [F THE PLOT OPTION HAS 003750
o BEEN SELECTED, 003760
120 E THE SNLL YERSION OF RADSOLVER INCLUDES PLOTTING PACKAGE HERE. gog;sg
+)
RE TURN 003730
£NO 003800
SYMBOLIC REFERENCE MAP {R=2}
ENTRY POINTS DEF LINE REFERENCES
2 CYLINDR 1 122
VARIABLES SN TYPE RELOCATION
52 B REAL ARRAY GEOM REFS %7
3B616 BB REAL ARRAY GEOM REFS 17
421 0 REAL REFS 3% 39 €B 69 94 112 113
118 DEFINED 34
422 DOL REAL REFS 70 93 114 DEF INED 39
424 1 INTEGER REFS 55 56 13 2we7 2*68 2969 70
371 g0 81 KN N 92 a3 2%94
100 101 110 111 12 113 114 31115
DEF INED 55 56 85 80 a1 B9 100
10t 109
425 11 INTEGER REFS 89 9 2432 109 1 12 113
DEF INED 88 08
5426 IN INTEGER ARRAY GEOM REFS 7
0 KIND INTEGER ARRAY GEOM REFS 17 DEFINED &6 67 30 110 11
420 L REAL REFS 26 36 39 91 92 94
DEF INED 34
423 N INTEGER REFS 55 56 80 a1 100 101
CEF INED 54 79 99
35233 WNFIC INTEGER GEQ™ REFS 17
35235 NQ IKTEGER GEOM REFS i7
35230 N2B INTEGER GEOM REFS 17 a3 44 64 &5 89 109
DEF INED 41
35231 NIC INTEGER GEOM REFS 17 43 44 79 8a 109
DEF INED a1
35238 MHIONE INTEGER GEOM Fs 17 DEF INED 43
32232 N2T INTEGER GEOH REFS 17 43 44 Er 108 111 12
113 DEFINED &1
227 PI REAL REFS T 94 115 DEFINED 28
426 R REAL ARRAY REF S 27 56 68 &3 2N 101 112
113 DEF INED 55 100
1130 W REAL ARRAY GEOM REFS 17
170 X REAL ARRAY GEOM REFS 17 94 22115 DEFINED 68 69 70
" 9N 92 93 94 112 t13 114
115
523 2 REAL ARRAY REFS 27 a N 2932  DEFINED B0
SUBROUTINE CYLINDR 74/74  OPT=0 TRACE FTN 4.6+439 07/22/81 14.56.32 PAGE 4
FILE NAMES MODE
QUTPUT FMT HRITES 30 36 a4 56 81 101
TAPE7 £MT READS 34 41 685 B0 100
STATEMENT LABELS DEF LINE  REFERENCES
0o 10 72 65
0 20 *» 88
0 30 116 108
262 500 FMT s 34 55 80 100
300 505 FMT 42 41
333 510 FMT 57 56
355 51§ FMT g2 81
403 S20 FMT 102 107
261 600 FHT 37 36
233 &0 FMT a 30
310 605 FMT 45 as
LOOPS  LABEL T NDE X FROM-TO LENGTH PROPERTIES
44 10 [ 65 72 308 oPT
115 20 il B8 95 31B oPY
167 30 I 108 116 378 oPT
COMMON BLOCKS LENGTH
GEOM 15366
STATISTICS
PROGRAM LENGTH 6208 400
CH LABELED COMMON LENGTH 360068 15366




74174 0PT=0 TRACE FTN 4 &+439 07/22/81 14.56.32 PAGE 1
1 SUBROUTIME ENCLOSE 003810
[ 003820
C THIS PROGRAM WAS WRITTEN BY 003830
C M, ABRAMS 003640
5 [ THERMAL SCIENCES DIVISION 003850
o SANDIA NATIOMAL LABORATORIES 003860
[w LIVERMORE, CALIFOANIA 24550 003870
C 003680
[ THIS SUBROUTINE TAKES THE GEOMETRICAL DATA (THE ARRAYS KIND ANO 003890
10 C X1} FROM THE SUBROUTINE CYLINDR ANO THEN COMPUTES (BY CALLING THEOQ3300
c SUBRQUTINE CONF1G) THE COMFIGURATION FACTOR BETWEEN EACH PAIR OFQ03310
c 20NES ., 003920
C 003330
C Hil, oo, UPON COMPETION OF THIS SUBROUTINE Wil,)! 003340
15 C CONTAINS THE CONFIGURATIGN FACTOR MATRIX, 003950
C THE 2-D ARRAY H(I, ) 1S THEN WRITTEN TO TAPE1 003960
C KINOCI), .., ..., INDEX WHICH DESIGNATES THE TYPE OF THE [-TH ZONECGO3370
C =1....DISC HHICH LIES IN LOHER ENO-PLANE ©03980
C OF CYLINDER. DISC ANDQ CYLINDER ARE 003390
20 C CO-AXTAL 004000
E =2.... g;sc HHICH LIES IN UPPER END PLANE 0F00401g
C =3....ANNULAR RING WHICH LIES IN LOWER ENO-0Q4030
c PLANE OF CYLIMER 004040
25 C =4, ANNULAR RING WHICH LIES [N UPPER END-004050
o PLANE OF CYLINDER 004060
C =5, ...SEGMENT OF CYLINOER 004070
L 0Q4071
C XtI,Jioo.ooa... COORDINATES OF [-TH ZOME DEF INED AS FOLLOWSX 004080
30 C KINDUTY . XiI,1 x11,2) XiI,3) X1I,4) 004090
[ ==== 004100
c 10R 2 0. DsL AREA 004110
C J0R 4 RI’A osL AREA 004120
o 5 - H/L D/L AREA 004130
* [ 004140
C RADIUS OF DISC 004150
[ ..QUTER RAGIUS OF ANNULAR RING Q04180
I RI....INNER RADIUS OF ANNULAR RING 004170
< .....RADIUS OF CYLINDER 004180
40 C DISTANCE FROM BOTTOM EDGE OF 004190
[y SEGMENT TO BASE OF CYLINDER 004200
C L ..LENGTH OF CYIINDER 004210
C H HEIGHT OF SEGMENT 004220
c AREA . AREA OF Z20ME 004230
45 E tALL DIMENSIONS ARE IN METERS! 884%40
41
COH‘DNIGEOH/KIMJH:OI X120 ,4) ,M1120,120) . NZB, NZC.NZT NF IC.NZONE, NOO4250
@,80120), thlQOr EBI120| 004260
C 004341
50 DIMENSION PARAM110; 004350
DO 100 I=1,NZONE 004360
mIn=1 004370
C 004371
c IN THIS LOOP WE DETERMINE THE ARRAY "“PARAM™ WHICH IS USED 004380
55 C IN THE COMPUTATION OF THE CONFIGURATION FACTOR [N SUBRDUTINE 004381
C CONFIG. MERE "PARAM™ IS FOUND FOR ZOMES 1 AND J WHERE J > OR = 1004382
c THE CONFIGURATIOM FACTORS FOR THE CASE J<t IS 004383
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[ DETERMINED IN THE NEXT LOOFP BY RECIPROCITY. 004384
C 004421
&0 D0 90 J=JMIN,NZOME 004430
IFC(KIND(Jt . EQ.1) . 0R. (KINDIJ) .EQ. 31 .OR.(KIND( 1) .EG.4) . OR. 004440
{KINDI1).EQ.2)) GO TO 5% 00445
IF/(sINDEL) EQ, 1) OR, tkINQ(Z) . EG. 371 AND . (KIND(J) EQ.51) GO TO 37004460
IF{ COKINDED ) .EQ, 15 OR. (KINDIT3.EQ.31) .AND { (KINDtJ] .EQ.2) .0R. 004470
65 IK"D(J!.EQ.MH GO TO 35 004480
IFO(KINOr3).EQ.51.AND.1J.EG. 1)} GD TO 32 004490
IF((KIND{1} .EQ.S).AND. (KIND(J?! .EG.51} GO TO 31 004500
IFLIKIND{T) EQ.S) . AND. (IKINOTJ) EQ.4) .OR (KINO(J) .EQ.2)))G0 TO 33 004510
4 DisC (OR RING:-TO-SEGMENT 004520
70 37 1TYpP=7 004530
PARAM(1)=XEJ, 31 004540
PARAMI2) =Xt J, 2} 004550
PARAMI3)=K{J, 1) 004560
PARAMt4)=XI1,2) 004570
75 PARAMIS1=X{1,1) 004586
60 TO 45 0045%0
C DISC (OR RINGI-TO-DISC 10R RING! 004600
35 1TYP=5 004610
PARAMIt1=X(1,3) 004620
80 PARAMI2)=XIT,1) 004630
PARAM(3)=X11,2) 004c40
PARAM{41=X{J,2) 004650
PARAHISI XiJ, 12 004660
GO 1O 4 004670
85 C SEEPENT T0 ITSELF 004680
32 1TyP=2 004530
PARAM(T =X, 31 004700
PARAM{21=X11,2) 004710
&0 TO 45 004720
0 C SEGMENT - TO-SEGHENT 004730
31 I1TYP=1 004740
PARAMIt1=X11,3} 004750
PARAMI2|=Xi1,2) 004760
PARAM( ) =)t J, 1i-X{4T,1)=-X11,21 004770
a PARAMi4}=X{J, 21 004780
GO TO 45 004720
C SEGMEMT-TO-DISC (0R RING! 004800
33 1TYpP=3 004810
PARAMI t1=X11,3) 004820
100 PARAM(2)=Xx11,2} 004830
PARAM (3)=1 =Xt1,11=-xi1,21 004840
PARAM{41aX1],2) 004850
PARAM (51X, 11 004860
45 CALL CONFIGIITYP,FIG,PARAM) 004870
10% Wit )y =FIG 004880
GO 10 90 004890
51 Wil,» =0. 004300
30 CONTINUE 004910
100 CONTINUE 004520
110 ¢ 004921
DO 200 1=22,NZO0NE 004930
c 004331
c IN THIS LOOF WE DETERMINE BY REC!PROC!TY THE CONFIGURATION 004340
[ FACTOR BETWEEN ZONES 1 AND J WMERE J.LT,! 004950
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118 C 004951
JMAX=T-1 004960
DO 190 J=1, JMAX 004970
IFiWi), Iy (EQ.O,! GO TO 151 004380
IF(KINDITY) EQ.5) AND 1 (KINDCJY EQ@.1)1.0R, IKINGIJ) EQ.3!)IGD TO 130004390
120 IFCiING Ty EQ.5) . AND . (KIND(J) EG.S)1G0 TO 140 005000
IFC1{KINDIT1 . EQ. 4\ OR.(KINDI1) EG.2)) ,AND IKIND( )} .EG,5))G0 TO 120005010
IF C(iKINDIT) EQ,4}.0R.(KINDI T+ EQ.2) | .AND. ({KINDCJ} .EQ.11.0R 005020
1 (KIND(J).EQ.3I}) ED T0 110 005030
C DISC (OR RING)-TO-DISC (0R RING) 005040
125 110 W, 00 =0X00, 1) me2-X1 0, 2 8021010, 11 FIXIL,11%42-X(1,214%2) 005050
GO TO 190 005060
c RING (OR DISC)~TO-SEGMENT Q05070
120 HIT, J) =4 xx{J,208W1J, 10 F0XtJ,30edX0T, 1ian2-Xt[,21222) 005080
GO TO 190 005090
130 c SEGMENT-TO-SEGMENT 005100
140 WED, 30 =XTJ,21%tL, 2 sm10,1) 00511Q
GO TO 190 005120
C SEGMENT-TO-RING (DR DISC 005130
130 WIT,01 =, 25aXe1,3)xH1J, 11 &0X1J,1)1x22-%0),2)2%214%(],2) 005140
135 G0 TO 190 005150
181 Wil Jr =0, 005160
190 CONTINUE 005170
200 CONTINUE 005180
C 005181
140 PRINT &00 1

005190
600  FORMAT(///728%,*CONFIGURATION F CTOR MATRIX FOR CYL INDRICAL ENCLOSOOSZOO
1URE CALCULATED BY THIS PROGRAM#/ /)

DC 401 I=1,NZONE 005220
PRINT BSO,IH([,JI . J=1,NZONE | 005230
145 650 FORMAT( /714X ,8F16.12/)1 005240
401 CONTINUE 005250
DD 402 I=1,NZONE 005260
HRITEL1) tWID,J) ,J=1,NIONE) 005270
402  CONTINUE 005280
150 REWIND 1 005290
RE TURAN 005300
END 005310
CARD WNR, SEVERITY DETAILS DIAGNOSIS OF PROBLEM
122 1 110 THIS IF DEGENERATES INTD A SIMPLE TRAMSFER TQ THE LABEL INDICATED.

SYMBOLI{ REFERENCE MAP

INTRY PCINTS DEF L IME
& EMCLOSE 1

iR=21
REFERENCES
151

14,56, 32

PAGE

3




SUBRAUT INE ENCLOSE 74774 OPT=0 TRACE FTN 4. 6+439 07/22/81 14,5632 PAGE 4
YARTABLES SN TYRE AELOCATION
H23% B REAL ARRAY GEOM REFS 47
Het1e ba AEAL ARRAY GEDOM REFS 47
0= FIC REAL REFS 104 108
s01 1 INTEGER REFS 52 2%6 1 2363 2%p* 266 67 &8
74 75 79 A0 8? R7 88 32
3 2e94 99 100 2%101 105 107 116
e 119 120 2¢1 24 2e122 42125 An1289 3137
4134 136 144 148 DEF INED 51 t 143
47
I5A26  IN [NTEGER aARRAY GEOM REFS a7
504 ITYR INTEGER REFS 104 DEF INED 70 78 86 9t 28
£03 INTEGER REFS 2061 63 2464 66 67 2468 7
72 73 a2 83 94 %5 102 103
105 107 18 w119 120 21 20122 4v125
40128 3137 40134 136 144 148
DEF INED €0 "7 144 148
506 MAX INTEGER REFS 17 DEF INED 114
502 MIN INTEGER REFS &0 DEF INED 52
0 KIND INTEGER ARRAY GEOM REFS a7 461 3Ine3 drpd &6 257 368
319 20120 30121 4122
35233 MNFIC INTEGER GEOM REFS a7
I|2IE NG INTEGER GEOM REFS 47
35230 NIB INTEGER GEOM HEFS 47
IT231 NIC INTEGER GEOM REFS a7
35234 NZOME INTEGER GEO™M REFS 47 81 &0 111 ta3 144 147
148
3232 NZIT INTEGER GEOM REFS 47
507  PAREM REAL ARFAY REFS 50 104 DEF INED 71 72 73 74
™ 9 20 81 82 83 a7 88
92 3 34 * 99 100 101 102
103
1136 W REAL ARRAY GEOM REFS a7 118 125 128 1 134 144
148 DEF INED s 107 125 128 137 134
136
IR I REAL ARFIAY GEOM REFS a7 71 72 73 74 75 79
g g1 82 83 a7 ae 92 93
3594 s 9 100 2%101% 102 103 de1 29
48128 2%t 1 ax134
FILE NAMES MOOE
ouTPUT FMT WRITES 140 TAd
TAPEY UNFMT WRITES 148 MOTION 150
ExTEANALS TYPE ARGS REFERENCES
COMFIG 3 104
STATEMENT LABELS DEF LINE  REFERENCES
145 31 91 67
134 32 Bt &6
ok 33 98 6B
12 3 78 &4
W 37 70 63
FIL 104 76 B4 a9 9%
220 &t 107 61
24 W 108 &0 106
a 190 109 St
SUBROUT IN: ENCLOSE Tar74 0PT=0 TRACE FTN 4 &£+4439 077/22/87 14.9% .32 PAGE 5
STATEMENT LABELS OEF LTNE REFERENCES
0 110 INACTIVE 125 122
307 120 128 21
334 130 134 19
323 140 i 120
%0 187 136 18
=4 190 137 117 126 129 132 135
0 20 138 M
0 40! 146 143
0 402 149 147
444 600 FMT 141 140
45 650 FHT 1a5 142
LOOPS  LABEL INOE X FROM-TQ LEMGTH PROPERTIES
5 100 s 1 51 109 2258 EXT REFS NOT INMER
11 30 L] &0 108 2168 EXT REFS
234 200 s 1 111 138 1268 NOT [MNEFR
241 190 1 117 137 1168 oeT
366 401 v 143 146 1B £XT REFS  NOT IMNER
371 ) 144 144 118 EXT REFS
411 402 s 1 147 149 218 EXT REFS NOT INNER
414 v 14R 148 1B EXT REFS
COMMDON BLOCKS LENGTH
GEOM 16366
STATISTICS
PROGRAM LENGTH 5218 337
CH LABELED COMMON LENGTH 36008 15366




T4/74 0PT=0 TRACE FTN 4 B+439 Q7/22/81 14 &6 32 PAGE 1
1 SUBROUT INE PROP 005320
< 005330
o THIS DWOGFIIH WAS WRITTEN BY 005340
c ABRAMS 005350
| o T'-ERH\L "SCTENCES DIVISION 005360
r SANDIA MATIONAL LABORATORIES 005370
c LIVERHMORE , CALIFORMIA 94550 005380
C 005390
r THIS SUBROUTINE READS AND PRINTS THE NON-GEQMETRICAL DATA 005400
10 i NEEDED I8 THE SOLUTION OF ENCLOSURE PROPLEMS, THESE DATA AREX0O05410
C NO. OF BANDS IN THE BAND MODEL 005420
C NO. OF SEPARATE REFLEC TANCE-YERSUS- 005430
C WAVELENGTH CHARACTERISTICS 005431
r ARRAY OF WAVELENGTHS (MICRONS) SEPARATIMG Q05440
1 s ADACENT BANDS. THE k-TH BAND IS BOUNDED 005450
< BY HAVELENGTHS XLAMUK) AND XLAM(K+1) 005460
C REFLEL ¥ ... REFLECTANCE OF THE kK-TH SAND OF THE [-TH 005470
c REFLEC TANCE -YERSUS-HAVELENG TH 005480
f CHARACTERISTIC Q05461
20 [ PHIfEY L., FRACTION OF THE SOLAR IARAMDIATION WHICH 005490
C LIES IN THE K-TH BAND. THIS FRACTION I3 Q05500
4 REGARDED AS BEING INDEPENDENT OF POSITION (00551C
C ON THE EMCLOSURE SURFACE . 005520
o IREFLEr. L .. INDEX WHECH ASSIGNS THE “[REFLIT)" 005530
25 C REFLEC TANCE -YERSUS-WAVELENGTH CHARACTER]S- 005531
[N TIC TD THE I-Thk ZJONE 00'5'532
(o GDRECT(Iv. ... ... SOLAR IRRADIATION AT i-Thw ZONE 550
C BCel .l THE TYPE OF RADJATIVE BOUNDARY CONDITION lT00'5560
€ THE [-TH ZONE 005570
30 C IBCiIi=1 I-Tw ZOME LIES IN AN APER-005580
C TURE 005581
[ IBCtI1=2 THE HEAT FLUX TS SPECI- 005620
C FIED AT THE [-TH ZONE 005621
C IBC1Fi1=3 THE TEMPERATURE OF THE 005650
3% C I-Tw Z0ME 1S5 SPECIFIED 005660
C RADMNETI), .. ... THE HEAT FLUX AT THOSE ZONES HAYING THE 005670
C [BC1I1=2 TYPE BOUMDARY CONDITION 005671
c TEMPILL Ll THE TEMPERATURE AT THOSE ZONES HAYING 005700
C THE TYPE 18CI1)=3 BOUMDARY COMDITION 005710
40 C NOTE THAT THE ABOVE DATA NEED BE SPECIFIED FOR ALL 005730
C ENCLOSURE GEOMETRIES ., 005731
C 005741
EDH'DNIPR[PI!LINM REFL13 31 ,Pel¢3;  IREFLi120) _GDRECT: 120, IBC 1120065750
0! NBDS NSET, RMTHQOI TEMP 11205, POCTIN, GYOTLHEO 2005760
ds LEMR120,3 ¢ TQROMI 1201 N 005770
COMMON/GEOM/KINDI 1201, X1 120, 4 Wi 120, 132G NZB,NZC  NZT, NFIC , NZONE , NOOSTSO
1 Q,Er120 INi 1204, Be.wzo. 005790
C 005880
READ 7,500 NBDS 005890
50 500 FORMATI10IS: 005300
N=NBDS+1 005310
C 005911
READI 7,510 (KLAMIK, x=1 N 005930
S10 FORMATIBETO &4 005340
5 C 0059341
PRINT 600 005950
500 FORMAT ////G0¥, »REFLEC TANCE DATA=/ /254, «BAND T+ 14X, sBAND 2¢, 14X, 005960
SUBROUTINE PROP 74i74 0PT=0 TRACE FTN 4. 6+439 07/22/81 14,56 32 PAGE 2
T20AND 38, 14X vBAND 48, 74X, 3BAND S 005970
PRINT 601, IXLAMIK |, XLAMIKS1} K=t NBOS: 005280
&0 601 FORMAT ¢ 1x_ sMICRONS:, 10X ,5iF8_ 3,0 —- = F8_31) 005930
c 005991
READI 7,500 NSET 006610
C 006011
C READ 1IN REFLECTANCE -VERSUS-WAVELENG TH CHARAC TERISTICS 006012
&5 DO 10 I=1,NSET 006020
READL?, 510| {REFL(T i) k=1, NBOS) 006040
PRINT 602, 1, (REFL(], x1 k=1, NBOSH 006050
602 FORMAT( X, sCMRTILTICe,12,7X,516X,F8.5,6%1 006060
10 CONTINUE 006070
70 C 00&071
READI7,5101 (PHI(K} K=1,NBOS) 006090
PRINT 603, IPH1(K) K=1,M80S? 006100
6503 FORMAT(/1X,sFRACTION OF SOLAR BAD.e/1X_#IN THIS BAND®, 5X,.5(6X,FE8. 006110
15,6X11 006120
75 C 006121
C ASSIGMMENT OF IFLECTMI:E CHARACTERISTICS TO ENGIVIDUAL ZMSDO&IJD
Pl READ(?,500) IZMIN, IZ™AX, ISPE 006150
DO 30 I=17MIN, 12HAX 006160
IREFL 1 [V =1SPEC 006170
a0 J0 CONTINUE 006180
IF{IZMAX. LT .NZIONEIGO TO 25 006190
C 006191
C ASSIGNMENT OF SOLAR [ARADIATION TD INDIVIDUAL ZONES 006200
] READ (7,515 TZMIN, 1ZMAX, FLUX 006220
a5 515 FORMAT(275,E10,41 006230
D0 40 I=IZMIN, IZMAX 006240
GDRECT(I) =FLUX 006250
40 CONT [NUE 006260
IF (1ZHAX _EQ WZONEIGO TO 41 006270
o] G0 10 35 006280
41 CONTINUE 006290
C 006231
C ASSIGNMENT OF TYPE OF RACIATIVE BGUNDARY AT EACH ZONE 006300
C AND EITHER TEE HEAT FLUX OR THE TEMPERATURE (DEPENDING 006301
= C ON THE TYPE OF BOUMDARY CONDITION ASSIGMED! 006302
45 READ{ 7,501 IZMIN,IZMAX, INT, VALUE 006320
501 FORMAT(315,E10.4) 006330
DO 50 I=1ZMIN, IZMAX 006340
IBC11=INT 006350
100 TF(INT EQ.21RADNET (11 =VALUE 006360
IF(CINT EG.3) 00, [INT EQ. 10 TEMPI I 1=VALUE 006270
50 CONTINUE 006380
IF CIZMAX LT NZONEIGO TO 45 006390
¢ 006391
106 611 FDH"I‘U/?!K,IMJTE THAT 8. C. TYPE 1,.. CORRESPONDS TO ZONE IN APEDOG400
RTURE PLAMES / 40X, sTYPEOQGAQ]
2 2.., HEAT FLUX |5 SPECIFIED 1w/ 006410
340x, LATYPE 3,.. TEMPERATURE OF ZOMNE 15 SPECIFIEDs) 006420
006421
110 PRINT &12

006430
12 FORMATI//7/36X, sSUMMARY OF THE NON-GEOMETRICAL ZONAL DATA WHICH HADOG“O
1¥E BEEN [WMPUTH) Priey 006450
451

PRINT 613 0064860
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15 613 FORMAT{ /24X , 2 Z0ME* X, YREFLEC-¥, 7X, * TYPE+ 8x,sDIRECT SOLARe, 8K, Q0470
1t HEAT FLUX @, 8X,sTEMPERATURES ) 006480
[ Q06481
PRINT &14 Q06430
B4 FORMAT (34X, *TANCE =2, 10X, x0F 29X, « IRAADIATION= ,6X,» IF SPECIFIED 006500
t20 1w, BX,xIF SPECIFIED=) 006510
006511
PRINT &15 Q06520
615 FORMAT (34X, xCHRTISTCx 66X, 08, C. o, 7X, 2 (Kl/METER-SGIw, 7X, 2 (KW /METEA-006530
15@iw, I, x(DEG-KI1¥) 006540
125 Q06541
DO 70 I=1,NZONE 006550
IFIIBCTI) E@. 1y PRINT £23,1,1REFLIT}, IBCII) GORECT (1), TEMPLT) 00L560
IFCIBC{I) . £Q.2) PRINT 622,1 JREFLII),IBCtT) , GORECT 1), RADNETI ] Q06570
622 FORMAT (25x,13,8X%,12,11X,11,10X,E13.6,6X,E13.61 008580
130 IF(IBC(1).EQ.3IPRINT £23,1,IREFLtI), IBCtI) ,GORECTII TEMP¢I ) 00590
623 FORMAT(26x 13,8x, 12, 11X [1.10X.E13.6.27x,.£12.5) 006600
70 CONTINUE Q06610
c 006611
PRINT &11 006620
135 [« 006621
o CALCULATION OF THE SOLAR POMER INTO ENCLOSURE 006630
POCTIN=Q, 006640
DG 60 I=1,NZONE 006650
PDCTIN=PDCTIN+X¢I 41aGDRECT (]} 006660
140 60 CONTINUE 006670
PRINT £10,POCTIN 006680
610 FORMAT(////41X, SOLAR POMER INTO ENCLOSURE (KW'a Ete.5) Q06690
RE TURN D0& 700
END DOL710
SYMBOLIC REFERENCE MAP (R=21
ENTRY POINTS GEF LImE REFERENCES
2 PROP 1 123
YARIABLES SN TrPE RELOCATION
35236 B REAL ARRAY GEOM REFS 4%
35616 BB REAL ARAAY GEOM REFS 46
1533 EMP REAL ARRAY PROP REFS 43
656 FLUX REAL REFS a7 DEFENED 84
216 GDRECT REAL ARRAY PROP REFS 43 127 128 130 139
DEF INED 87
bd4 ] INTEGER REFS (2 2267 79 87 ki) 100 101
63127 62128 ex130 2*139 DEFINED 65 78 B&
126 138
400 [IBC INTEGER ARAAY PROP REFS 43 28127 29128 2=130 DEFINED 99
35426 IN INTEGER ARRAY GEGH REFS 46
651  INT INTEGER REFS n 100 2%101 DEFINED %
2303 I0ROH INTEGER ARRAY PROP REFS 43
20 [IREFL INTEGER ARRAY PROP REFS 43 127 128 130 DEF INED 79
647  ISPEC INTEGER REFS 3 DEF INED 77
&46  I7HAX INTEGER REFS T8 8t 86 a9 n 103
SUBROUTIME PROP 74/74  OPT=0 TRACE FTN 4 _b+439 07/22/81 14.56.32 PAGE 4
YARIABLES SN TYPE RELOCATION
DEF INED 77 64 %
645 [ZMIN INTEGER REFS 78 a5 9| CEF INED 17 64 %
643 Kk INTEGER REFS 53 2959 &b &7 kAl 72
DEF INED 53 59 (=299 &7 rAl T2
0 KIMD INTEGER ARRAY GEOH REFS 4%
2473 N INTEGER PROP HEFS 43 53 OEF TNED ST
570 WB0S INTEGER PROP REFS 43 5t 59 &6 &7 kAl 22
DEF INED L5 ]
35233 WFIC INTEGER GEOH REFS 46
35235 M INTEGER GEOM REFS 4%
571 WSET INTEGER PHO REFS 43 &5 DEF INED &2
35230 W28 INTEGER GEOM REFS 46
35231 NIC INTEGER GEC™ REFS %
35234 NIONE INTEGER GEOm REFS 4 81 89 103 126 138
35232 WIT INTEGER GEOM REFS 4%
1152 PDCTIN REAL PROP REFS 43 119 141 DEF INED 137 139
15 PHI REAL MRAAY PROP REFS 43 72 DEF INED 7t
1153 Q@TOTL REAML ARRAY PROP REFS 43
572 RADMET REAL ARAAY PROP REFS 43 126 DEF IMED 100
4 PREFL REAL ARAAT PROP REFS 43 67 DEF INED (19
Te2 TEMP REAL MRRAAY PROP REFS 43 127 130 DEF INED 101
652 VALUE REAL REFS 0o "o DEF INED %
130 W REAL ARRAT GEOM REFS &
170 x REAL ARRAY GEGM REFS 46 139
0 XLAM REAL ARRAY PROP REFS 43 2%59  DEF IMED 53
FILE NAMES MODE
QUTRUT FMT HRITES 56 59 67 72 110 114 118 122
127 128 130 134 141
TAPE? FMT READS 43 53 &2 &b n 77 =L %
STATEMENT LABELS DEF LINE REFERENCES
0 10 62 65
115 25 17 at
0 30 80 78
133 35 84 %N
0 40 88 86
152 41 91t 89
153 45 % 103
0 50 102 %\
0 &0 140 138
o 70 132 126
310 %00 FMT 50 49 62 7
455 509 FMT 97 9%
317 510 FMT 54 53 66 7t
442 K15 FMT g 84
324 FMT 57 S&
346 601 FMT 60 59
376 €02 FeT 68 67
414 603 FMT 73 72
&35 610 FMT 142 141
460 611 FMT 10% 134
505 612 FMT 11 110
521 613 T 115 114
53 614 FMT 9 118
553 615 FMT 123 122
04 622 FM1 129 128
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STATEMENT LABELS DEF LINE  REFERENCES
62' €23 FMT 131 127 130
LUOPS LABEL INDE X FROM-TO LENGTH PROPERTIES
23 K 59 59 108 EXT REFS
41 10 + 1 65 69 378 EXT REFS NOT INNER
[L] * K 66 66 118 EXT REFS
62 T K &7 67 118 EXT REFS
t21 30 1 76 80 &8 INSTACK
127 40 1 86 88 68 INSTACK
157 50 I 98 102 228 oPT
216 70 s 126 132 58 EXT REFS
271 80 1 138 140 7B INSTACK
COMMON BLOCKS  LENGTH
PRGP 1340
GEOM 15366
STATISTICS
PROGRAM LENGTH 538 427
CM LABELED COMMON LENGTH 405028 16706
74/74  OPT=0 TRACE FIN 4.6+439 07/22/81 14.56.32 PAGE '
t SUBROUTINE RADIST(IOPT) Q06720
£ 006730
[ THIS PROGRAM WAS WRITTER BY 006740
c M, ABRAMS 006750
5 C THERMAL SCIENCES DIVISION 006760
C SANDIA NATIOMAL L ABORATORIES 006770
c LIVERMORE, CALIFORNER 94550 006780
C 006730
[ THIS SUBROUTIME CALCULATES THE RADIOSITY AND IRRADIATION 006800
10 ¢ AT THE ZOMES OF AN ENCLOSURE . 006810
C THESE RADIATIVE HEAT FLUXES ARE CALCU-
c LATED FOR EACH WAVELEMGTH BAND [N A BAND MDDEL CONSISTIMG 006830
C OF NBDS MO, OF BAMDS. MITH THE RADIOSITIES AND [RRADI- 006840
¢ ATIONS KNOMM AT EACH ZONE, ME THEM CALCULATEX 006841
15 C A} THE MEAT TRANSFER 10 EACH 7OME DUE TO 006860
¢ RADIATIVE TRANSPORT IN THE K-THE WAVE- 006861
C LENGTH BAND 006862
o B1 THE TOTAL HEAT TRANSFER T9 EACWM ZOME, I. E.. THE SUM OF 006880
C THE HEAT TRANSFERS IN THE IMDIVIOUAL BANGS 006881
20 C C) THE POMER LEAYING THE ENCIOSURE THROUGH THE APERTURE!S) 006890
C 006891
C oy nc EFFECTIVE ENCLOSURE ABSORPTANCE FOR LOPT=3, 006910
c . E., THE FRACTION OF THE IMCOMING SOLAR POMER RETAINEDDOE911
C Bv THE EWCLOSURE Q06912
25 C E) THE TOTAL HEAT TRANSFER TO EACH ZONE Q06920
o FOR THE CASE IM WMICH THE SITUATIONS IOPT=1 AND IOPT=2 006930
C ARE SUPERIMPOSED 006340
c {123 S, IF.€Q.7 THE RADIOSITr AND IRRADIATION 006950
C ARE CALCURLATED FOR THE CASE OF AN 006960
30 [ ENCLOSURE AT O-DEG ABSOLUTE MITH IMCOMING 006970
C EXTERNAL RADIATION aso
C 1IF.EQ.2 THE RADIOSITY AND lmnnm ARE 005
C DETERMINED FOR THE I:ISE OF A _ENCLOSURE 0069‘!1
c HAVING KNOMN (OR CALCULATED) TEMPERATURES 006932
35 ¢ AT EACH ZOME WITH MO TNCOMING EXTERMAL 006933
C ISOLARI RADIATION. 006734
C THE CASE 10PT=t MUST BE ENERCISED 007020
C BEFORE 10PT=2_ A REAL ENCLOSURE 15 THE 007030
C SUPERPGSITION OF THESE 2 CASES. 007040
40 [ AADSTII,K1....THE RADIGSITY AT THE I-TH ZOME IN BAND X 007050
c XIRRALL, K1 _THE IRRADIATION AT THE [-TH ZOWE IN BAND K0O706O
C GBAND (1.0 ... THE MEAT TRANSFER TO ZOME I DUE TO 007070
C RADIATIVE TRANSPORT IN THE x-TH WAYELENGTHOO?077
C BAND . 007072
a5 C QTOTL(I,IOPT),, THE TOTAL HEAT TRANSFER TQ I-TWM ZOMNE. 007080
c UPON COMPLETION OF TMIS PROGRAM WITH [0PY=00709C
[ 2, QTovLed, an IS THE TOTAL HEAT 007100
C FLUX AT ZOME 1 FOR THE COMBINED CASES OF 007110
c A} EXTERNAL RADIATION ENTERING A 0-DEG ABS007120
50 [ CAvITY AND B) MO EXTERNAL RADIATION 007130
C ENTERING A CAVITY HAVING NOM-ZERD TEM- 007140
C PERATLKS ALSO INCLUDED INM QTOTLI1,2:) IS 007150
C HE DIRECT SOLAR RADIATION. 007154
c PLEAY (10PT) . Tl( POWER LEAVING THE ENCLOSURE TMROUGH 007160
o5 C M’E TURES 00¥17G
C ABEFD......... THE EFFECTIVE ABSORPTANCE OF THE EMCLOSUREQO7180
c

FOR DIRECT IRRADIATION FROM THE SURRGUND- 007190




TaiT74 0OPT=0 TRACE FTN 4. £+43% 07722781 14.56.32 PAGE
C INGS lI E HHEN THE ENCLOSURE IS AT 0 DEGOO7200
C ABSOLU 007210
60 [ CAYEFF . .. __. CavITY EFF{c[EM:r 007220
c 007221
CDHQNIPRDPIKLAHMI,REFL(3,31,PHI(31,IHEFLI120|,GDRECTIIZQi,IBC(12007230
01 ,NBDS NSET nm.uzor TEMPt120).POCTIN,QTOTLE 120, 2:007240
LEMP(120,3), IORDHHZOJ 007250
65 COWNIGEOHIKIM)HZO?,XH;’O 4l.lvlt|20 1201 ,NZB NZC NZT NF I, NZONE,NOO 7260
@,B1120), INC1201,881120) 007270
D[PENSIDN RADSTt120,3) ,XIRRA(120,3),0BAND 120,31, PLEAV(2} gg;:o
[ 1
00 100 K=1,MBDS 007370
70 C 007371
C HE FORM EITHER THE YECTOR H-K OR THE YECTOR E-K. 007380
C H-K IS DETERMIMED IF IOPT=1: E-K IS DETERMINED IF I0OPT=2_. 007381
C HE ALSO CALCULATE THE [-TH ROW OF THE [R-IJ] MATRIX 007382
00 30 I=1.NZONE 007390
75 TSET=IREFL (I} 007400
AMO=REFL [ ISET K) 007410
IF1IOPT.EQ.2) GO TO 21 007420
Bi1)=RHO«GORECT( [ 1 #PH]I (K} 007430
GO TO 22 007440
a0 21 BT =EMPIL.K) 007450
C 007451
C HERE WE FORM THE I-TH ROM OF THE [R-1J] MATRIX 007460
22 CONT INUE 007470
READIT) (BB1J),J=1, NZONE} 007480
85 DO 40 J=1.M70NE 007490
Wil,Jt =-ANOsBBIJ) 007500
IFOJEQ.IT HUL, 00 =MEd, 0 +1, 007510
[ THE [R- IJ] MATREX (SEE AMALYSIS) S STORED TEMPORARLILY [N WOO7S20
40 CONTINUE 007530
El 30 CONTINUE 007540
REMIND 4 Q07550
c 007551
C HERE WE DETERMINE T'E RADIGSETY DISTRIBUTION IN THE x-TH 007560
C BAND BY CALLING THE SHPL SUBROUTINE SAXB. 007570
%K C THIS CORRESPDNDS TO THE St UTION OF EOM_ 123 007571
C MITH EITHER THE VECTOR E-x OR H-k SET = 0 Q07572
INIT=0 007580
CALL SANB(120,NZJOME,1 W, B, INIT,EN,KER) 007530
IF (KER.EQ.01G0 TO S0 00700
100 C 007601
PRINT &05,10PT KER K 007610
&£05 FORMAT(//5X,»ERROR DETECTED IN SAXE TALLED FROM RADIST 10PT=2, IS007620
1,10%,9KER=%,15, 10N, sK=¥ 15) 007630
C 007631
105 50 00 55 [=1,MZONE 007650
RADSTI 1, K)1=BI]) 007660
55 CONTINUE 007670
C 007671
IF{10PT.EQ.2i160 TO t00 007680
110 C 007687
C HERE COMPUTE THE INVERSE OF THE R MATRIX, THE IMVERSE S 007690
C 15 USED IN SUBROUTINE THERMAL. IT IS EFFICIENT TO DD THIS 007700
[ COMPUTATION HERE GECAUSE OF THE INFORMATION AVAILABLE (e erggli]
[y AFTER ABOYE USE OF SAx8. 007720
SUBROUTINE RADIST 74/74  OPT=0 TRACE Fi 4 4430 07¢22/81 14,56 .32 PAGE
115 INIT=1 007730
DO 57 ICOL=1.NZONE 007740
D0 56 I=1.MZONE 007750
B(I1=0. 007760
56 CONTINUE 007770
120 BUICOL I=T, 007780
CALL SAXBI120,NZONE,1,M,B, INIT, IN KER) 007790
1F IKER.EQ.0VGO TO 5% 007800
C 007801
PRINT 613,.KER, K _ICOL 007810
129 613 FORMAT(Z/5X, |Em DETECTED IN SAXE CALLED FROM RADIST DURING MATROD7B20
t1Ix INVERSION (KER, K, TICOL)®, 315) 007830
CALL ExIT G07840
C 007841
59 CONTINUE 007850
130 TTAPE=K+1 GO7860
HWRITECITAPE) (B11), I=1 _NZONE) 0oG7870
57 CONTINUE 007880
[« 007881
100 CONTINUE 007890
135 C 0078
C 007892
DO 101 [TAPE=2 N 007900
AEMIND [ TAPE 007310
101 CONT IMNUE 007920
140 c 007921
IF 1 10PT EQ.1PRINT &00 007930
608 FORMAT ! 1H1 007931
T12%,0THE FOLLOMING FLUX DISTRIBUTIONS ARE FOR AN EMCLOSUREx 007340
2/ 2x, sHHOSE SURFACES ARE AT 0-DEG ABSOLUTE. AMD INTO mlEHlIDOYﬁO
145 3 2%, s THE FOREGOING DIRECT SOLAR RADIATION ENTERS®: 007%1
IF(10PT_E@.2) PRINT 09 007970
609 FORMAT ( 141 00797y
T/2%, aTHE FOLLOWING FLUX DISTRIE.I"CIG ARE FOR AN ENCLOSURE = 007980
150 21 2x, £INTO MHICH ND EXTERMAL RADIATION EWTERS. AND WHICH HAS007990
3=/ 2, +THE TEMPERATURES LISTED ABOVE AMD/OR THOSE CAL-s/ 008000
4 2x, =CULATED Br THE SUBROUTINE THERMAL =) 008010
[ 008011
PRINT &0¢ 008020
155 606 FORMATI 7/ /57X, RADIOSITY DISTRIBUTION® /18X, sZ0MEs BX sTOTALS, 11X, 0068030
TeBAND 12, 10X, 08AND 2%, 10X, sBAND 3=, 10X, sHAND 4« 1OX, 3BAMD 527! aQs040
PRINT &14 GOa0s0
614 FORMAT (25X, 612X, ¢ (KH/METER-58)1¢,1X) /) 00860
c 00806 1
160 [ LIST THE RADMOSITIES IN EACH MAVELENGTH BAND 008062
Dg_r1‘1)0 I=1,NZONE Q0en70
00 105 K=1, 008090
TOT=TOT+RADSTH,I(| 009100
165 105 CONTIMNUE o08+10
PRINT 807,1 LTOT, IRADSTII K1, K=T . N8OS 008120
607 FORMAT (19X, 13,4X,6€16.5) 008130
110 CONTIMNUE 008140
C 003150
170 c HERE WE COMPUTE THE ITRAADIATION AT THE I-Te IOME 008160

[ IN THE K-TH MAYELENGTH BAMD. HE USE EGN, (2) 00g16?
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C WOTE, HOWEVER, THAT IN THE CASE I0PT=t, THE DIRECT 008162
C SOLAR IRRADIATION IS INCLUDED. 008163
DO 210 K=1,NBOS 008180
175 DO 200 I=1,NZONE 008199
READ{1t (BBIJI,J=1,NZONE) 008200
XIRRAIT, K= 006210
iF ¢ 10PT EQ. 1IX[RHMI K)=GORECT( [ I=PHLTK] 008220
D0 190 J=1,NZIONE 008230
180 lIml(I,Kl':X[HHAll,KI*ﬁlDSTIJ.KI!BBIJI 008240
190 CONTINUE 008250
200 CONTINUE 008260
REWIND 1 008270
210 CONTINUE 008280
88 C 008261
PRINT 620 008290
620 FOAMAT ¢/ //S6X, s IRRADTATION DISTRIBUTICMR// 18X, #ZONES ,BX, +TOTAL s, 1008300
TIX, «BANO 1%, 10! *BAND 2%, TOX, sSAND 32,10X, IBAMJ FEd 10)( lBlNJ Safl Q08310
PRINT 614 008320
190 [ 008321
4 LIST THE IRRADIATIONS IN EACH HAYELENGTH BAND 008322
DO 220 I=1,NZONE 008330
T0T=0. 008340
DO 230 k=1_NB0S 008350
195 TOT=TOT+XIRRA(I, K) 008360
230 CONTINUE 008370
PRINT 607,1,70T, IXIPRALI,K) K=1,NBDS) 008380
ITAPE=I0PT+4 00339
WRITEIITAPE! TOT 008400
200 220 CONTINUE 008410
REWMIND 1TAPE 008420
C 006421
C AT EACH JOME, CALCULATE THE HEAT TRANSFER DUE TO 008422
C AADIATIVE TRANSPORT IN EACH BAND: ALSC CALCULATE 008423
205 c THE TOTAL HEAT TRANSFER, I. E., THE SuUM OF THE HEAT 008424
c TRANSFERS IN EACH BAND. QOG425
PRINT 630 008460
630 FORMAT(///S4X xDISTRIBUTION OF HEAT FLUXK//19X, «Z0NEx _BX _*TOTAL 008470
1 5, 11X «BAND 1x,90X, vBAND 29, 10K, sBAND 30, 10X_*BAND 4= 10X, sBAND 5008450
210 28/) 00840
PRINT 614 008500
C 008501
DO 250 [=1 NZONE 008510
QTOTL( [, 10PT}=0. 008520
215 DO 260 K=1,N80S Q08530
GEAMD (I, K:=xIRRALT K)I-RADSTCI,K) 008540
GTOTL{ I, 10PTI1=0BAND! I K)+QTOTL ([, IOPT} Q08550
260 CONTINUE 008560
PRINT 607,1,QTOTILIE. IOPT:, (QBANDE L .10 K=1 MBDS! 008570
220 250 CONTINUE 00e580
C 006581
c HERE WE COMPUTE POMER LEAVING THROWGH THE APERTURE(S) 0085%0
PLEAY{IOPT1=0. 00800
DO 270 I=7,NIONE 008610
225 IFi1BC1I) NE.11G0 TO 270 069620
T0T=0, 008630
DO 265 K=1_NBOS 00840
TOT=TOT+xIRRAT K1 008650
SUBROUTINE RADIST 4174 0PT=0 FTRACE FTN 4. 6+439 07:22/81 14 .55 32 PAGE
265 CONTINUE 008660
230 PORI=TOTex{[,4) 008670
PLEAV | [OPT 1 =PLEAY { 10PT +POW1 0Gess0
270 COMTINUE 009630
[ 00869
PRINT 653, 10PT ,PLEAYIIOPT} 008700
235 653 FORMAT(//37X, «TOTAL POUER LEAVING ENCLOSURE APERTURE (10PT=r 1T 21008710
1%,E15.5,% KNe) 008720
[« 008721
IF(I0PT EQ.2)PRINT €56 008730
656  FORMATI37X,aTHIS 1S THE SO-CALLED RERADTATION LOSSe) 00a740
240 [ 008741
TFI10PT £Q.2) GO TO 300 008750
c 00ers1
c 008760
o HERE WE CALCULATE THE FRACTION OF THE INCOMING SOt AR POWERQO8770
245 C RETAINED BY THE ENCLOSURE. THIS FRACTION IS THE SC-CALLED 008771
C ENCLOSURE ABSORPTANCE . 008772
T0T=0, 008780
DO 200 [=1,NZ0NE 006790
IF1IBCt1:.EQ.11G0 TO 280 008800
250 TOT=TOT+QTOTL I, 11sxi L ) 006816
280 CONTINUE 008820
ABEFD= TCIT!PDCT]N 008830
PRINY &
650 FWTUHSH -E'ERG\' BALANCE OF ENCLOSURE (FOR [0PT=1) (kMie/y  DOBESO
255 PRINT 651 POCT 008860
PRINT 652.1’01’ 00870
PRINT 654, MBEFD 000060
651 FORMAT(37X, «SOLAR POWER INPUT TO ENCLOSURE=, 5(a. .2} E16.5) 0068890
652 FORMAT (37X, »SOLAR PONER ABSCRBED IN ENCLOSUREs,12(=_#1.E16.5) 005900
280 654 FORMAT (37X, ¢EFFECTIVE ABSDRPTANCE OF ENCLOCURER 131s_ 81 ,FB.5) 008910
RETURN 008920
c 008921
300 CONTIMNUE 008930
c 008931
265 c HERE WE COMPUTE THE HEAT TRANSFER TO EACH 008340
C ZONE FOR THE CASES TOPT = 1 AND 2 OCCURRING SIMATANSLY 009950
PRINT 610 00690
610  FORMAT( /7//31X,2THE HEAT TRANSFER TO EACH ZOME FOR THE COMBINED C 008970
1ASES OF»/ ISX, sAIENCLOSURE AT 0-DEG ABSOLUTE WITH 008971
270 2IMCOMING SOLAR RADIATIONS /40X, sPLUSe /35X, 8B) ENCLOSURE WITH SPECT 008990
IFJED tAND/OR CALCULATED] SURFACE TEMPERATURES AND NO INMCOMING= 002000
& 738X, 9SOLAR RADIATIONS/) 009010
[ 002011
PRINT &11 DO9020
275 e11  FORMAT{//49K,s20ME ¢, 4X, ¢HEAT TRANSFER® ,6X, s IRRADIATIONS /51X . 009030
126X, e (KH/METER-SQ1®) ;1 003040
¢ 009041
DO 3tG 1=1,NIZONE 002050
@YOTL (1,2)=@TOTLIT, 2¢+Q@TOTLEI, 1) 003060
280 READIS) G1 003070
READIE) G2 009080
TOT=G1+G2 0090
PRINT €12,1,QT0TL{1,20,T0T 003100
612 FORMAT(49X,13,2(6X,E16.811 003110
285 310 CONTINUE 002120
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¢ G0N 21
c HERE WE PRINT THE TEMPERATURES OF ZONES HAVTNG THE TYPE 2 009130
[ BOUNDARY CONDITION (JF THERE ARE SUCH ZONES [N THIS PROB: 009140
1F (NG EQ .04 GO TO 315 009750
290 PAINT £15 003160
615 FORMAT(/ /48X, s TEMPERATURES OF ZONES HAVING TYPE 2 B. C.x// 009170
153X, * 20ME TEMPERATURE S| 209180
00 314 I=1,NG 009130
TRFS=10R0W T} 009200
295 PRINT &16 LARFS, TEMPILIAFS) 09210
616 FORMAT(GLX, 16, &X,E11 51 009220
314 CONTINUE 009230
[ 009231
315 CONTIMUE 009240
300 C 003241
[ CALCULATION OF CAVITr EFFICIENCY 0092
ELEAV=PLEAY( 1 1+PLEAY (2} 009260
IF(POCTIN.GT.0.) GO TO 311 0092793
CAVEFF=-10. 009280
305 GD TO 312 009290
311 CAVEFF=1 ,-ELEAY/PDCTIN 00'3300
nz2 PRINT &55,ELEAV,CAYEFF 310
655 FORMAT!// /60X, sPROBLEM SUMMARY:/ 32X, #POUER tKW) LEAVING CAVITY APEDO‘DQO
TRTURE DUE TO ALL RADIATIYVE I‘(CHANIS-“E: E15.5/32%,
310 2 sCAVITY EFFICIENCY® 45X, F10.51 00934-0
REWIND & 009350
REHIMD & 009360
RE TURN 009370
£ND 009380
SYMBOLIC REFERENCE MAP (R=2)
ENTRY POTNTS DEF LINE REFERENCES
4 RADIST 1 261 33
VARlABLES TYPE RELOCAFJON
1472 BEFD REAL REFS 257 DEF INED 252
ID23k REAL ARRAY GEOM REFS 65 106 21 131
OEF INED 78 80 118 120
35616 REAL ARRAY GEOM REFS 65 180 DEF INED aa 176
1477 CAVEFF REAL REFS 307 DEF TNE| 204 306
1476  ELEAY REAL REFS 306 7 DEF INED 362
1533 EMP REAL ARRAY FROP AEFS 62 80
210 GDRECT REAL ARRAY PROP REFS 62 m 178
1473 G1 REAL REFS 282 DEF INED 280
1474 G2 REAL REFS 282 DEF INED 281
1480 | INTEGER REFS ws 2«78 2289 Be 3x@7 20106 118
131 164 23166 177 2%178 2x180 195 20197
214 216 w217 3219 225 228 230 249
2250 30279 22283 294 DEF INED 74 105 117
3 161 175 192 213 224 248 278
293
400 IBC INTEGER ARRAY PROP REFS 62 225 249
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VARIABLES SN TYPE RELOCATION
1466 ICOL INTEGER REFS 120 124 DEFINED 16
35426 IN INTEGER ARRAY GEQM fEFS 65 121
1464 INIT INTEGER REFS 11 DEF TNED 97 115
0 IOPT INTEGER F.P. REFS 77 1M 09 141 147 170 198
274 20217 213 223 2521 25234 238 241
DEF INED 1
2303 1QROH INTEGER ARBAY PRGP REFS =44 294
20 IREFL INTEGER ARRAY PROP REFS
1475 IRFS INTEGER REFS 24295  DEFINED 294
1461 ISET INTEGER REFS 76 DEF TNED 75
1467 1TAPE INTEGER DEF INED 130 137 198 170 REFS 131 138 199
201
1463 ) INTEGER REFS 84 2386 3=87 176 2r180
OEF INED a4 as 176 179
1457 K INTEGER REFS 76 78 €0 1M 106 124 130
164 166 177 20178 32180 195 197 31216
217 219 228 DEF INED 69 163 156 174
194 197 215 219 227
1465 KER INTEGER REFS 35 99 101 121 122 124
0 KimnD INTEGER ARRAY GEQM REFS 65
2473 N INTEGER PROP REFS 62 137
570 NBDS INTEGER PROP REFS &2 69 163 166 174 194 197
215 219 227
35233 NFIC INTEGER GEOM REFS &5
35235 ™A INTEGER GEOM REFS 65 28 293
571 NSET INTEGLR PROP REFS &2
35230 NIB INTEGER GEOM REFS 65
35231 NIC INTEGER GEOM REFS 65
35234 NZIONE ENTEGER oM REFS 65 74 €4 a5 98 105 116
117 121 131 161 175 176 179 192
213 224 248 278
w232 NIT INTEGER GEOM REFS 65
1152 POCTIN REAM. PROP REFS &2 252 255 303 306
15 PHI REAL ARRAY PROP REFS 62 7a 178
70 PLEAV REAL ARRAY REFS &7 231 234 22302 DEFINED 223 231
1471 POHI REAL REFS 231 DEF INED 230
3020 GBAND REAL ARRAY REFS 67 217 219 CEF INED 216
1153 G10TL REAL ARRAY PROP REFS 62 217 219 250 2r279 283
DEFINED 214 217 279
572 PRADNET REAL ARRAY PROP REF 62
1500 RADST REAL ARRAY REF 67 164 166 180 216
DEF INED 106
4 REFL REAL ARRAY PROP REFS 62 7
1462 FRHO REAL REFS 8 86 DEF INED 76
762 TEMP REAL ARRAY PROP REFS 62 295
1470 TOT REAL REFS 164 166 195 197 199 228 230
250 252 296 283 DEF INED 162 64 193
95 226 228 247 250 282
1130 W REAL ARRAY GEOM REFS &5 a7 98 121 DEFINED ak ar
170 X% REAL ARRAY GEOM REFS 65 230 250
2250 xIARA REAL ARRAY REFS 67 180 195 197 216 228
DEF {NED 177 178 180
O XLAM REAL ARRAY PROP REFS 62
FILE NAMES HODE
ouTPuT FMT WRITES 1 124 141 147 154 157 166 186
189 197 207 211 219 24 238 253 255




SUBROUTINE RADIST
FILE NAMES MODE

TAPE1 UNFMT

TAPES UNFMT

TAPER UNEMT
VARIABLES USED AS FILE

EXTERNALS TYPE ARG
EXIT 0
SAXB B
STATEMENT LABELS
43 1

S0 22
0 30

0

114 50
0 55
0 %56

~

wdo
5,004
rEs]

[s¥aYoYaYoY-FaYol=toy =]
LS}
[=]

712 e0F FMT
606 FMT
FMT
754 608 FMT

610 FMT
1343 611 FMT
612 FMT
L
1056 614 FMT
FMT
FHT
FHT
FMT
1231 650 FHT
FMT
€52 P

74174  DPT=0 TRACE
2%6
READS
READS
READS
NAMES, SFE ABOYE
s REFERENCES
127
EL:]
DEF LINE  HEFERENCES
80 77
a3 79
90 74
89 85
106 a9
107 105
119 117
132 16
129 122
134 69
139 137
165 163
168 161
181 179
182 175
184 174
200 192
196 194
220 213
218 245
229 227
232 224
251 248
263 241
285 278
306 301
307 305
277 293
299 289
102 101
156 154
167 166
142 141
148 147
268 27
278 274
284 283
125 124
158 157
29 2%
29 295
187 186
208 207
254 253
25¢ 255

FTN 4.p+439 Q7r22/81 14 .56,32
257 267 274 283 290 295
g4 176 MOTION N 183
280 MOTION s
281 MOTION 312
121
109
225
249
197 219
189 211

PAGE

307

2
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STATEMENT LABEL S DEF LINE REFERENCES
1204 €53 FMT 235 234
1272 €54 FMT 260 257
1427 655 M7 308 307
1220 656 FHT 239 238
LOORPS  LABEL INDE X FROM-TO LENGTH PROPERTIES
20 100 LI 69 134 1568 ExT REFS NDT INNER
22 30 v 1 74 0 578 ExT REFS NOT INNER
60 40 J a5 89 168 oPT
115 585 I 108 107 e INSTACK
133 §7 v Icou 116 132 Y] EXT REFS NOT INNER
135 S8 1 117 119 56 INSTACK
200 1 v ITAPE 137 139 S8 EXT REFS
223 110 LI 161 168 I8 EXT REFS NOT INNER
227 105 L] 163 165 108 oeT
242 * K 166 166 11B EXT REFS
262 210 ok 174 184 ApE ExT REFS NOT INNER
264 200 LI 175 182 378 ExT REFS NOT INNER
307 190 ] 179 181 118 oPT
33 220 LI 192 200 L8 EXT REFS NOT I[NNER
342 230 L] 194 19 108 oPT
35 . K 197 197 118 ExT REFS
410 250 LI 213 220 538 IxT REFS NOT [NNER
416 260 [ 215 218 178 aet
445 K 219 219 118 EXT REFS
467 =70 L | 224 232 J1E NOT [INMER
476 265 r 227 229 108 oPT
540 280 I 248 251 138 oeT
E76 110 LI 278 285 228 ExT REFS
626 114 * ] 293 297 138 ExT REFS
COMMON BLOCKS  LENGTW
PROF 1340
GEO™ 1€ 366
STATIGYI(S
PROGRAM LENGTH 36038 1923
CH LABELED COMMON LENGTH 405028 16706
SUBROUTINE Tug AMAL TarTa 0PT=0 TRACE FTN 4 &+439 07/22/81 14.56.32 PAGE 1
1 SUBROUT INE THERMAL ¢ [CHECK ¢ 0093%0
C G000
- ™IS Dﬁoenm MAS WRITTEN BY 00%4 10
C RBRAMS Q02420
= C THERMAL SCIEPI:ES DIVISION Q0M 30
c GANDIA WATIGMAL LABORATORIES 003440
C LIVERMDRE, CALIFORMIA 54550 00‘;:20
€ 0
c THIS SUBROUTINE DETERMINES THE EMISSIVE POWERS OF AL 70
0 C ZOMES [N EACH MAVELEWGTW BAMD :CF. EQN, 165 IF Tl{ EH:LO 00471
C SUPE COMTAINS ZOMES wiTH THE T'PE & BOUNOARY CONDITION 0OM72
< (1 €., WHERE THE TEMPERATURE #AS MOT BEEN TRITIALLY 002473
c SPECIFIED!, SUBRQUTINE THERMAL M50 DETERMINES THE 0074
s TEMPERATURES OF SUCH ZOMES. 00%4 75
TE C ICHECK . ... DIMGNOSTIC PRINTOUT IF NE. O 00520
£ - N0, OF ZOMES SHICH HAYE TWE [BCiii=2 009530
S BOUMDMRTY COMDITEON (COUNTED HEREIN: 009540
C EMPIT Ky EMISSIVE POMER AT THE ZONE I TN THE BAND k Q0%%0
C T8 THE COLUMN YECTOR RADMET(I:-@TOTLII, 1) 003760
20 ¢ (OEFINED I E@MIT7)0 003701
C TGESIr .. MPPROXIMATE TEMPERARTURES USED AS INPUT TO 009830
C THE EXACT SOLUTION PROCEDURE IN THME CASE  00284C
C OF A NOWM-GRAY ENCLOSURE 009841
C 0098‘2
2% ExTERNAL_ Fuhel
CDH‘IJNIWIKLMIM,IFLIJ 3 _PHL 3 TREFLE 1200, GDRECT 1201, XBCIIMO
0) . NBOS NSET, RADMET (120! TEMPe 1201, F‘!IT[PI GTOTLH20 ZIOOﬁFD
LJEMPI120, 3 [QR0M: 1203 N
cmrﬁemm:mnzm Xi120,41 M1 120, 1205 ,NZB.NIC  NZT MFLC, NZONE, POOBB‘!O
kL Q,B(1201, INi1201.781 1201 009900
DIP(NSIDN @i1120+, TGESI1 1207, WAL 7600 009990
C 003991
OATA SIGMR NTIM/5 E6FIE-11,0/ Q10000
DATA EPS MSIG, ITMAX MG/1 E-4.4,70.0/ 010010
*x NTIM=MTIMe 010020
C 010021
[ AS A PREL IMINARY STEF WE DETERMINE TeE EMISSIVE POWERS OF 010030
¢ THOSE ZDMES HAYING THE TYPE 1 DR TYPE I BOUNDARY CONDITION 010031
C ITvE TEMFERATURES OF THESE ZOWES ARE xXNOMN A& PRIDRI) 010032
40 C 010040
IF(ICMECK _NE_O/PRINT &193 010050
613 FORMAT://r35% sEMISSIVE POMER AT ZOMES wHICH MAVE IBC=1 AND 3 BOUO10060
TNDARY CONDITIONa/ 726X, 820MEs O, vBAND 1u, 10X, vBAND 29, 10X, ¢BAND 34010070
2,100, sBAND A%, 10X, aBAND S0/ 34% 5 00, s ikl METER-S@m 124/} 010080
4 o 010081
DO 40 I=1,NIONE 0100%)
IF«18C1 1+ EQ.2'GO TO 40 010100
ISET=1REFL(I o1g1o
DO 30 K=t ,MBOS 010120
L] AHG=REFL 1 1SET k1 010130
EMPIY =i PO eEMISS I TEMP Ly XMk N AMIK®T )} 010140
3G CONTIMUE 010150
r 010154
IF1CMECK NE.O'PRINT €20, 1, (EMP L, W/ k=1 NBDS+ Q10160
EE 0 FORMATIZOX, 13,42 512% E12.6,20 ¢ o10t70
AC CONTINUE 010180

01018
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C HERE WE TALLY THE NUMBER OF ZOMNES MAYING THE [BC![1=2 01019
s BOUNDARY COMDITION. IF THMIS NUMBER IS ZERO WE RETURN TO 010200
&0 (s THE CALLING PROGRAM. 010210
4 NG=0 010220
00 1 1= ,NIONE 010230
IFIIBCII ) . EQ.21NG=NG+1 010240
1 CONTINUE 010250
EE 1F %G EQ .0 VRETURN 016260
c 010269
C HERE HE FORMUALATE THE VYECTOR TQROWII). 010270
C THE SIGNIFICANCE OF THIS YECTOR 1S AS FOLLOWSX WE HAVE 010271
C DETERMIMED ABOYE THAT THE NUMBER OF UMKNOWN TEMPEAATURES oto272
70 C IS NQ. TQROW(I) IS THE ROW MUMBER OF THE A-MATRIX COR- 010273
C RESPONDING TO THE [-TH UWMKNOWN TEMPERATURE 0103';;
C 10,
IF L FCHECK NE_Q) PRINT 499 10280
499 FORMAT (7 7/50%, »ROH NC. IN G CORRESPOND INGs /SOX, »MATRIX e 13X, 01029%
7e 1#R0M IN R-MATRIX=/) 010300
C 010301
NL [M=0 010310
DO 20 i=1.NQ 010320
25 TRF =1 +MLIM G1033C
20 IF(IBCUIRF, £Q_2:GO TO 27 010340
NLTH=ML [Me 1 010350
GO TO 25 010360
27 IGROWITI=]RF 010370
IFUICHECK NE_O) PRINT 00,1, IQROMIL® 0103680
as 500 FORMATIS4x, [4,17% T4 610330
20 CONTINUE Q10400
[ 010401
C HERE WE FORM A-ATRIX FOR BAND X . THE A-MATRIX 010410
[ IS THE MATRIx PRODUCT iF-I! x ERII (CF. EQMITEI} 010420
AHO DO 11 x=1_MBOS 010430
ITAPE=K=1 010440
c 010441
DO 10 J=1_NZONE 010450
READIITAPE) 1BIL7, L=7 NIONE! 010460
L =1 C THE B-VECTOR NOMW COMTAINS THE -TH COLUMN OF THE YECTOR R-INYERSE 010470
DO S [=1,HICNE 010480
Wil J)r =0, 010490
READ{1: 1BBtLI, L=1, NIONE) 10500
DO 8 L=1_NIONE 010510
100 IFIL.EQ.I'BBILI=BBILI-1._ 010520
WIT, )1 =MD, eBBiLieBL 010530
] CONTINUE 010540
5 CONTINUE 010550
REWIND 1 010560
e 10 CONTINUE 010570
¢ 010571
c NOW THAT A-MATRIx FOR BAMD x HAS BEEM FORMED wE WE ORINT ITO10580
[ (IF TeE DIAGNGSTIC PRINT OPTION HAS BEEN SELECTED! AMD THENQT1050
C oE MRITE LT TO TAPE “ITAFE™. THE INFORMATION NOW THERE 0105
"o C {R-INVERSE 1 IS NCT NEEDED HENCEFORTH 010600
REWIND ITAPE 010610
D0 18 [=1,MZOME 010620
WRITEIITAPE i 1Mtl, 5, J=1 NZOME €10630
18 CONTINUE 010640
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115 IF1ICHECK EQ@.0! GO TQ 1% 010650
PRINT 623 010660
623 FORPMAT ! 7/ /66X o THE A-MATRICESH: ! 010670
PRINT 24, % 010680
624 FQRMAT /65K, »BAMD=, 12/ 010690
120 DO 14 I=1,NMZONE 010700
ERINT 622, Wi I, JF  ,J=1 NZONE! 01Q7710
622 FORT 13|5ux,£re,_¢,u " 010720
T4 CONTINUE 010730
11 CONTIMUE 010740
125 c Q10741
DO 17 ITAPE=2 N 010780
REHIMD ITAPE 010760
17 COMTINUE 010770
C 010771
130 c HE DETERMIME THE BAND ~IBAND- WMOSE PROPERTIES ARE USED In 010777
[ OBTAINING THE IMITIAL GUESS OF TEMPERATURES [MPUT TO ZSTYSTM 010778
C IF THE ENCLOSURE IS NDW-GRAY 010779
16 DO 3% K=1,MBOS 010780
KK=k+ ] 010790
136 IF I X AMIKKE.GT.3.3160 TO 26 010800
35 CONTINE 01081
36 18AND=KK-1 10820
- 010821
1F 7 [CHECK .ME.O? PRINT 625 010830
140 625 FORMAT! / /156X, s THE COLUMN YECTOR Q7Ive/ST, sELEMENTe 30, 0Z0NEe 010840
1T, 7X, QTN 010850
C 010851
c HERE WE DETERMINE THE YECTOR Q@iI1. THIS VECTOR 010852
[ 15 THE SET OF THE MQ kKNOWN ELEMENTS OF THE B-¥ECTOR 010853
145 c MHICH 1S EQUEVALENT TO £aM. tt7) 010854
D0 110 [=1.M0 010860
TRF = TQROMI T 010870
QiT1=RADMET (IRF 1 -QTOTLtIRF 1! 010880
IFtICHEC® .E@.Oy GO TO 110 010890
160 PRINT 626,1,1RF . QI 010900
26 FORMAT(54x,[3,8%,13,6X,E12.6) 010910
110 CONTINE 010920
C 010921
C WITH THE B-VECTOR kNOMN, ME CAN MOR CALCULATE THE MQ 010930
155 C ELEMENTS IN TWE R. W, 5. OF EQN. (200 010911
C THIS 15 DOME IN THE NEXT “DO LOOP™ 010932
47 CONTINE 010940
IF 1 ICHECK _ME Q1 PRINY 627 010950
627 FORMAT ! ///56X,» R M.5, EQN (Z01e/e0x, 919 00, 3R 4.5, EQN (2018/) 0109%0
160 c 01091
D0 200 1=1.8G 010970
JRFS=IQROWI T 1 010980
LL 1 010990
U=NBOS 011000
165 lFmTIH GT. 11 GO TO 46 011010
C IF NTIM.GT.1 TEMPERATURE ESTIMATES (PRESUMABLTY REL IABLE 011020
C OMES | ALREADY £X1ST FOR THOSE ZOMES MAVING THE IBC(I)=2 011030
C BOUNDARY COMDITION. THEREFORE WE CAN GO TO &b WHERE WE 011040
(8 BEGIN THE EIACT CALCULATION FOR R.H.5, OF EQM. 120}, 011050
176 [ ON THE OTHER IF WTIM=1 N0 SUCH ESTIMATES TET EIIST 011060
[ AND HE DETERH!IE 'lER’EﬂATURES BY ASSUMING THAT THE 011070
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c ENCLOSURE [S GRAY, IN THIS CASE ME CALCULATE AN 011080
C APPROXIMATE R.M,S. OF EG.1201 CORRESPOMDING TO A GRAY 011090
[ ENCLOSURE . THE PROFPERTIES OF TWE “IBAND-TH™ BAND ARE USED, 011091
175 LL=TBAND 011100
LU=IBAND 011110
46 SUM=0. 011120
¢ 011121
C WE READ THE A-MATRIX FOR THE K-TH BAMD INTQO WORK ARRAY Wil JH:‘ 1|22
180 D0 48 k=Li,LU 1130
ITAPE = K+1 011!40
DO 49 L=1,NZOME 011150
READCITAPE) (ML, Jt, =1, NZONEY 011160
43 CONTIMUE 011170
185 REWIND 1TAPE 011180
C 011181
C WE NOW PERFORM THE ~J° SUMMATIONS INDICATED OM THE A.H.S. 011182
% OF EQN 120) 011183
D0 140 J=1 NZONE 011190
190 IF(IB6CtJ).EQ.2) GO TO 140 011200
XMUL=EMP () K] 011210
IFCINTIM.GT 1} . 0R, (NBIDS _EQ.1) G0 TQ 55 8”%30
C 11221
o WE EXECUTE THE FOLLOWING 3 STATEMENTS OWLY IF R H.S. OF EQ. 20011230
195 C CORRESPOMDING TO A GRAY ENCLOSURE IS BEING CALCULATED 011240
C FOR THE PURPOSE OF OBTAINING TEMPERATURE ESTIMATES WHICH 011250
C CAN BE INPUT TO THE SOLUTION PROCEDURE FOR THE NON-GRAY 011260
c PROBLEM 011270
ISET=IREFL () 011280
200 RO=REFL { [SET, IBAND) 0112%0
XMUL=1(1 _~-AHD ) »SIGMARTEMPI Jived 011300
95 SUM=SUMHHIETRFS, J)  eXMUL 011310
140 CONTINUE 011320
[ 011321
205 48 CONTINUE 011330
c 01133
BiIt=G111-Sum 011340
C 0t1341
IF1 jCHECK \NE .0} PRINT 629, I.Belt 0113%0
210 C THE B-YECTOR MOW COMTAING THE R M. 5_ OF EQ 120! 011360
£28 FORMAT (59X, 13,6X . E12.6! 011370
C 011371
200 COMTINUE 011380
C 011331
215 TFTANTIM.GT. 1) AND, 1MBDS . GY.THIGD TO 170 011390
C 0113N
C HERE HE DETERMIMNE 011399
C THE CMFFIC!ENT MATRIX :§.E., TME A-MATRIX IN EQ (2001} 011400
C USED IN THE SOLUTION OF THE GRAY ENCLOSURE PROBLEM. 011410
220 C WE THEN DETERMINE TEMPERATURES BY SOL¥ING A SET OF LINEAR 011420
C MGEBRAIC EQUATIONS. THIS DETERMINATION IS PRDE OMLY IF Qri1430
C Al THE ENCLOSURE INTERIOR IS ACTUALL ¥ GRAY OR Ot 1440
C B THE ENCLOSURE IS MON-GRAY AMD NTI™ =t IN MMICH CASE 011450
C WE NEED THE FIRSY ESTIMATES OF TEMPERATURE al THE 011460
225 C 1BC1 1122 TONES 011470
I TAPE= | BAND+1 011480
DO 128 L=1 NZONE 0114%0
READVITAPE s IWiL, )3, 01 NTONE ¢ 011500
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128 CONTIWUE 011510
230 REWINDG 1TAPE 011520
[ or1521
IF¢ICHEEN ME.O: PRENT €29 011540
629 FORMAT! 777620 oTHE A-PATRIX CF_ EQ. 20rmst 011550
DO 130 I=%., W0 011560
235 IRFS=1aRONI T 011570
D0 125 J=1,MQ 0115680
JRFS=T0R0MI J1t 011590
Wil )} =W{IRFS_ JRFS) 011600
125 COMTINUE 011610
240 IFtICHECK ME .0} PRINT ©22_tWrl 1, )=7 NGt 011620
130 CONTINUE 011630
c 011631
INIT=0 011632
CALL SAXB{120,MQ,7,4.B,INIT, IN KER: 011640
245 ¢ 011641
IFIKER.£Q.0) GO T0 131 011650
PRINT £30,KiR 011660
£30 FORMAT(//5X, »ERROR DETECTEC IN SAND CALLED FROM THERMAL kER=2,151011670
CALL €XIT 011680
20 c 011681
131 IF/ICHECK .EQ.Qy GO TO 132 01169C
C 0116M
PRINT 631 011700
631 FORMAT(/ /725X, «ESTIMATES OF TEMPERATURES AT JTOMES NIt [BCrI:=2 B, 011710
255 1t C..5 (NACT TEMPS IF GRAT PROBUEMIw/a7x_ aZ0NME NC._v 84X s TEMPERATUREQT 1720
2%, 3%, ¢EMISSIVE POMERe /) 011730
C MM
132 00 135 1=1,MQ 011740
IRFS=10R0M 1! 011750
260 ISET=IREFL IRFS) 011760
AHO=REFL LISET, TBAND: 011270
TGESI1T1=1Be1170r1 —RHOIASIGHAS ;e 26 011780
TEMPIIRFS=TGESI [} 011790
ENPIIRES, IBAMD =B T1 011800
265 IFCICHECK . ME .OIPRINT £32,TRFS TGESI11) Bi D 011810
632 FORMATI(SON,I3.6X,E12.6,4%,E12.6! 011820
135 CONTINUE 011830
C 01180
1F (NE0S .EG. 1 1RE TURN 011840
270 [o 011841
NTIM=NT M1 011850
GO TO 47 011860
c HE GO BACK TO 47 WHERE WE COMPUTE THE EXACT VALUE 011870
[ OF A.H.S5. EQ. (20 FOH THE MULTI-BAND PROBLEM 011880
275 170 CONTINUE 01189%0
C 011819
c HERE WE USE  THE SOLUTION PﬂDtED.FE FOR SOLVING 011900
[ EQUATION (203 FOR MO, OF BANDS > 011910
C 011911
280 TTMAXX =] THAX 011920
CALL ZSYSTM(FUNC ,EPS, NSIG, NG, TGES, ITMAXK, HA FAR, IER! 011930
¢ 011931
{F{[CHECW ME .01 PRINT 633, ITrAXX 011940
£33 FORMAT(//SK, ¢NG. OF ITERATIONS IN SOL¥ING SET OF MON-LENEAR EQUAT 011950
28% 110NSs, 15 01190
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011961
IF I TCHECK ME .0 PRINT 634 011970
€34 FORMAT!// /45X, =EXACT TEMPERATURES AT ZOMES HITH IBCiIi=2 B.C.=/ 011980
153X, #Z0ME=_3X,. &« TEMPERATURE®/) 011930
290 C 011991
DO 146 I=1.NG 012000
IRFS=T0ROMI I} 012010
JSET=TREFL ( IRFS) 012020
TEMP(IRFSI=TGESII) 012030
295 C 01203
IF ¢ ICHECK _ME .01 PRINT 635, IRFS, TEMP | [IAFS) 012040
€35 FORMAT (55X, 126X ET6 101 012050
[= Q12051
DO t45 x=t, NBOS 012060
300 RHO=REFL ' ISET, X} 012070
EMPOIRFS, KI=EMISSITGES L) MLAMK ) XLAMIKST a1 mi b _—F) 012080
145 CONTINUE 012090
C 012091
146 CONTINUE 012100
305 c 012101
RETURN Q12110
END 012120
SYMBOLIC REFERENCE MAP R=2)
ENTRY POINTS DEF LIME REFERENCES
4 THERMAL T 65 269 306
YAHIABLES SN TYPE RELOCATION
3523% B REAL AY GEOM REFS 29 101 209 244 262 264 265
DEFINED 94 207
%616 BB REAL ARRAY GEOM REFS 23 100 101 DEF INEO 9 100
1533 EMP REAM ARRAY PROP REFs 2% 54 191 DEF INED 51 264 301
1061 £PS REAL REFS 20 DEFINED 34
210 GDRECT REAL ARRA PEOP REFS. 26
1445 1 INTEGER REFS 47 48 2951 2954 &3 3 83
2984 97 100 29107 113 121 147 148
28150 162 20207 20209 235 23 240 259
29262 263 264 20265 292 294 0
DEF [NED A& &2 B % 12 120 &
16t 234 258 n
1457 [8AND INTEGER REFS 7S " 200 226 261 264
DEF IMED 137
400 IBC INTEGER ARRAY PROP REFS * a7 [k} 80 1%
0 ICHECK INTEGER F. P, REFS a1 54 73 84 1S 139 149
158 209 232 240 1 265 283 287
2% ODEF INED ]
1472 IER » INTEGER REFS 281
35426 Ik INTEGER ARRAY GEOM REFS % 244
1466 INIT INTEGER REFS 244 DEF INED 24)
2303 [OROM INTEGER ARRAY PROP REFS 26 84 147 162 235 237 259
292 DEF INED 63
20 IREFL INTEGER ARRAY PRge REFS L) M 20 293
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YARIABLES SN TTPE RELOCATION
1452 IRF IMTESER REFS d 83 28148 150 DEF INED n 147
1460 1RFS INTEGER SEFS 202 23 260 263 264 %5 233
294 222% ko DEF ENED 162 235 25 292
1445 ISET INTEGER 12:3 50 200 261 300 DEF INED L) Lk
233
1453 [TAPE INTEGER DEF INED kUl 126 1 226 170 REFS M "
313 127 183 %5 228 230
1063 1TMAX INYEGER REFS 280 OFEF INED 34
1470  1THAXX INTEGER REFS Fol 283 DEF INED 280
1454 ) INTEGER REFS 37 28107 "3 121 183 190 191
1% 201 22 228 237 238 240
CEF;'.EOD 92 13 2 183 189 228 236
1465 JAFS INTEGER REFS. 238 DEF INED 237
1447 X INTEGER FEFS 0 =81 54 2N 18 134 18t
19% 300 Is¥1 DEFIMED 49 54 (K0 133
180 29
1467 KER INTEGER REFS F o 246 247
0 KIND INTEGER ARRAY GEOw FEFS Fs)
1456 KK INTEGER REFS 35 137 DEF INED 134
155 L INTEGER REFS M % 3100 22101 183 228
DEF 1NED 94 €=. N 182 227
146% LL INTEGER REFS ]| DEF INED 163 175
1462 LU INTEGER REFS 180 DEF [NED 64 176
2473 N INTEGER PROE REFS 2% 126
570 NBDS INTEGTR PROP REFS 26 43 54 90 133 164 192
215 269 299
35233 NFIC INTEGER GEOM REFS il
1451 MNLIM INTEGER REFS ™ a8 DEF INED 7?7 B1
35235 N INTEGER GEOM REFS 29 LX) &5 78 146 161 234
236 240 244 258 281 2N
DEF IND 34 bt [}
571 NSE? INTEGER PROE REFS 26
1062 NSIG INTEGER REFS 287 DEF INED 34
1060 NTIM INTEGER REFS 35 65 192 215 FZal
DEF INED 33 k. 27
523D M2B INTEGER GEOH REFS n
38231 N2C INTEGER GEOM REFS 3
34 NZONE INTEGER GEOwH FREFS Py 46 62 93 94 % 98
il 112 113 120 21 182 183 189
227 228
35232 MW2ZT INTEGER GEOH REFS 9
1471 PAR 1 REML REFS 281
1152 PDCTIN REAL PROP REFS 26
15 Pul REAL ARRAY PROP REFS 26
t473 @ AEAL MRRAY REFS 31 150 207 DEF INED 148
1153 QTOTL REAL ARRAY PROP REFS 26 148
572 RADNET REAL ARRAY PROP REFS 26 148
4 REFL REAL ARRAY PROR REFS 2% 50 200 261 300
1450 RHO REM. *2:? 33; 201 262 301 GEFINED 50 200
1057 SIGMA HEAL REFS 201 262 GEF INED k]
143 SM REAL REFS 202 207 DEF INED 177 202
762 TEMP REAL ARRAY PROE REFS 2 5t 201 2% DEF INED 263 294
1663 TGES REM. ARRAY REFS n 263 265 281 s ] 301
DEF 1NED 262
1430 W REAL ARRAY GEOH REFS 29 to1 13 12t 202 238 240
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VARIABLES SN TYPE RELOCATION
244 DEF INED 97 101 183 228 238
2053 WA REAL ARRAY REFS 31 28"
170 X REAL ARRAY GEOM FEFS 29
0 XLAM REAL ARRAY PRCP REFS 26 2951 135 22301
1464  XMUL REAL REFS 202 DEF INED t91 201
FILE NAMES MODE
ouTeuT FMT WRITES a 54 73 ad 116 118 121 139
150 158 209 232 240 247 253 265 283
287 29
TAPET UNFHT HEADS 98 MOTEON 104
VARIMBLES USED AS FILE NAMES, SEC ABOYE
EXTERNALS TYPE  ARGS PEFERENCES
EMISS REAL 3 51 301
ExIT ] 243
FUNC 0 25 28
SAKB 8 244
ZSYSTM 9 281
SYATEMENY LABELS DEF LINE  REFERENCES
o 1 64 62
0 4 INACTIVE bt
0 5 103 %
0 @ 102 9
0 10 108 93
314 1 124 AQO 15
0 14 123 120
0 16 INACTIVE 133
o 17 128 126
0 18 114 112
0 20 86 78
130 25 79 82
41 27 a3 80
o 30 52 43
0 5 136 133
342 3% 137 135
77 40 S6 46 a7
20 4 177 165
374 &7 157 272
0 48 205 180
0 43 184 182
506 55 202 192
370 110 152 146 149
o 125 239 236
0 128 229 227
0 130 241 234
656 131 1 246
Bbg 132 258 251
135 %7 258
S14 140 203 169 190
145 302 299
0 146 304 91
7% 170 275 215
o 200 212 161
1131 AN FMT 74 73
1147 S00 FHT a5 B84
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SYATEMENT LABELS DEF LINE REFERENCES
1067 619 FMT aQ 'Y
1122 620 FMT 55 S4
1215 622 Frl 122 121 240
1174 623 £ 117 116
1204 624 Fe1 119 18
1224 625 FMT 140 139
1242 b26 FMT 15¢ 150
1250 &27 Fry 159 158
1273 6B FH 2t
1310 629 FMT 233 232
1327 630 FMT 248 247
1341 631 FMY 254 3
1370 632 FMT 266 65
1400 €33 F 784 283
1413 634 FMT 287
1433 &35 FMT 297 2%
LOOPS  LABEL INDEX FROM-TO LEMGTH PROPERTIES
2% 40 I 4 56 5B EXT REFS MNOT INNER
*» X 'K 4% 52 228 EXT REFS
63 ® K 54 54 118 EXT REFS
106 1 I 62 64 108 oPY
127 20 v I ] ExT REFS
156 11 " K a0 124 1418 EXT REFS MOT INNER
162 10 (] 93 105 528 EXT REFS mMOT IMMER
173 £ (3 9% 103 8 EXT REFS NOT [MMER
207 8 L 93 102 168 oet
241 18 s I 12 114 218 EXT REFS MOT [MNER
244 (] 113 143 118 EXT REFS
272 14 LI 120 123 218 EXT REFS NOT IWMER
275 L) 121 12t ne EXT FEFS
321 17 * ITAPE 126 128 5B ExT REFS
330 8 . K 133 13% e oPT EXITS
»B1 110 eI 145 152 228 ExT REFS
401 200 (31 &t 13 1358 £XT REFS MOT IMMER
422 48 K 180 778 EXT REFS MOT INNER
430 49 L 182 164 218 ExT REFS NOT INNER
433 * 183 183 18 EXT REFS
455 140 J 189 203 428 oPT
£47 128 =L 227 229 218 EXT REFS mMOT INMER
LI} 228 228 t18 EXT REFS
577 130 vl 234 241 448 EXT FEFS  MOT INMER
&Dd 125 J 236 239 58 oPT
625 .y 240 240 18 EXT REFS
663 135 [ 28 267 438 EXT REFS
™1 146 s I 291 304 468 EXT REFS NOT InmER
772 145 K 302 28 EXT REFS
COMMON BLOCKS  LENGTH
PROP 1340
GEOM 15366
STATISYICS
PROGRAM LENGTH 207448 8b76
CM CABELED COMMON LENGTH 405028 16706




FUNCTION FUNC Ta:74  0PT=0 TRACE FTN 4 _6+439 072281 14 %6 .32 PAGE

1 FUNCTION FUNCITGES, 1.PAR) 012130
C 012140
C THIS PWGRAH WAS WRITTEN BY 012150
[o} ABRAMS 012160
S C THERMAL SCIEH:ES DIVISION 012170
C SANDIA NATIONAL LABORATORIES 012180
C LIVERMORE, CALIFORNIA 24550 012190
c 012200
C THiS FUNCTION COMPUTES THE DIFFERENCE BETHEEN THE RIGHT 012210
10 C AND LEFT HAND SIDES OF EQUATION 20. THIS DIFFERENCE IS 012220
C EXPRESSED bY EGN (23) 012221
[« FUNC 1S OPERATED UPOW BY “ZSYSTH™ _ 012222
C 012223
CDHI)NIGEMIKIHJHZ’DI N(120,41 K(120,120) ,NZB, NZC NZT  NF I NZONE . NO12230
15 2,81120) IN{ 120 BBt 120} 012240
CmIWIXLmICI REFL (3, 31, PHI (31, [REFL¢ £201, GORECTI120), 1BC 12012330
0),NBOS _NSET . RADNET ¢ 120+, TEMP( 1200 PDCTIN,QTOTL £ 120. 21012340
LEMPI120,31, IQROMIT20) N 012350
CIMENSION TGESI1201 012360
20 C 012361
C PRINY 500, { TGES{LI,L=1,N9) 012370
C 500 FORMAT(/TX, s (TGES¢L ), L=7 NQke TJEIE 9/3E17¢ TEI6 942 012380
C 012381
IRFS=TOR0M I | 012390
< SUM=0_ 012400
c 012401
D0 100 x=1,N8DS 012410
ITAPE=K+1 012420
C o124
30 DO 10 L=1,NIONE 012430
READ(ITAPE) WL, S1, J=1,NZONE) 012440
10 CONTINUE 012450
REKIND ITAPE 012460
[ 012461
35 00 80 J=t.MQ 012470
ICFS=TQROMI J! 012480
JSET=IREFL(ICFS) 0124%
RHO=REFL( [SET k) 012500
SUM=SUMel. IRFS, TCFS)  sEMISSITGES: s, XLAMNI S AM I+ 101 _-RHGD 012519
40 60 CONTINUE 012520
[« 012521
100 CONTINUE 012530
C 012531
C (NOTE THAT BrI) HERE REPRESENTS YTHE R. M_ 5. OF EG. 200 0125312
45 FUNC=8i[1-5um 012540
c o124
[« PRINT 499,1 FUNC 012550
C 499 FORMATII7X (1 ,FUNC)e, J5 EtE . 134 Q12560
[ 012561
50 RETURN 012570
END 012580
FUNCTION FUNC TAr74 0PT=0 TRACE FIN 4. 64439 qQ7,22/07 14.56.32 PAGE
SYMBOLIC REFERENCE MAP 1R=2!
ENTRY PQINTS DEF LINE REFERENCES
S FUNC 1 50
YARIABLES SN TYPE RELOCATION
3%523% B REAL ARGAY GEOM AEFS AL ] LY
%16 BB REAL ARRAY GEOH REFS .
1533 EMP REAL ARRAT PROP REFS 6
136 FUNC REAL DEF [NED 5
210 GORECT REM ARRAY PROV- REFS 16
0 1 INTEGER F_P_ AEFS 24 45 DEF INED 1
400 1BC INTEGER ARRAY PROP REFS 16
145 ICFS INTEGER REFS 37 39 DEFINED 3%
35426 IN INTEGER ARRAY GEOH REFS 4
2303  1QR0M INTEGER ARRAY PROP REFS % 24 36
20 IREFL INTEGER ARRAY PROP FEFS 16 k1
137 1RFS INTEGER REFS kL DEFINEDY 24
146 1SET INTEGER REFS 38 DEFINED 37
142 ITAPE INTEGER DEF INED 8 E/0 FEFS 31 33
148 INTEGER REFS 3t 3% 3 DEF INED n 3%
141 K INTEGER REFS 28 E - 2e39  DEF IMEC 27
0 «IND INTEGER ARRAY GEOM REFS 14
143 L INTEGER REFS 3t OFF THEDY 30
2473 N INTEGER PROP REFS 16
570 NBDS INTEGCR PROP REFS 16 27
35233 WIC INTEGER GEOM AEFS 14
3235 ™ INTEGER GEOM REFS 14 »
571 NSET INTEGER REFS 16
35230 WZB INTEGER GEOM REFS 14
35231 NIC INTEGER GEDM REFS 14
35234 NZONE INTEGER GEOM FEFS AL 30 37
35232 MWIT INTEGER GEO™ REFS 14
REAL WUNUSED F_ P DEF INED L)
1152 PDCTIN REAM PROP REFS 16
15 PH] REAL ARRAY REFS 16
1153 QTOTL REAL ARRAY PROP REFS 16
572 RADMET REAL ARRAY PROP REFS &
4 BREFL REAL ARRA PROP REFS 16
147 PAHO REAL REFS 39 DEF INED 38
140 SuM REAL REFS 32 45 DEF INED 25 ki)
762 TE™P REAL ARRAY PROP REFS 16
0 TGES REAL ARRAY F.pP. REFS 19 k] DEF INED 1
1130 w REAL ARRAY GEQM -REFS 14 » DEF INED at
170 X REML ARFRAY GEOr REFS 14
0 XNLAM REAL ARRAY PROF REFS 16 2039
VARIABLES USED AS FILE NAMES, SEC ABOVE
EXTEANALS TYPE ARGS REFERENCES
EMISS REAL 3 »
STATEMENT LABELS DEF LINE REFERENCES
o 10 32 30
0 80 40 35

¢ 100 42 27




FUNCTION fUNC TAs 4 OPT=0 TRACE FTN 4 6+439 07/22/B1 14.58,32 PAGE
LOOPS  LABEL INDEX FROM-TO LENGTH PROPERTIES
26 100 K 27 42 668 EXT REFS NOT INNER
33 10 L 30 32 21B EXT REFS NOT INNER
36 T ) 3TN 1B ExT REFS
60 80 * 35 40 318 EX7 REFS
COMMON BLOCKS  LENGTH
GEOH 15366
FPROP 1340
STATISTICS
PROGRAM LENGTH 1568 110
CM LABELED COMMON LENGTH 405028 16706
FUNCTION EMISS 74/74  DPT=0 TRACE FTN 4 £+439 07+22/81 14.56.32 PAGE
1 FUNCTION EMISSIT W1, W21 012590
C 012600
C THIS PRDGRAH HAS WRETTEN BY 012610
C ABRAMS 012620
] C THERMAL SClElCES DIVISION 012630
C SANDIA NATIOMAL LABORATORIES 012640
C LYERMORE, CALIFORNIA 34550 012650
C 012660
[ COMPUTES THE EMISSIVE POMER OF A BLACK BOOY OYER THE 012670
10 [ HAVELE'GTH RANGE M1 TO W2. 012680
L ABSOLUTE TEMPERATURE OF BLACKX BODY (DEG-K) 012690
c Wl H2....... LOHER AND UPPER WAVELENGTHS (MICRONS) 012700
E lNlTS OF EMISSIVE m KH/METER® 32 8‘:3;1?
1
15 DIMENSION W12),Ri2),B110) Q12720
C 012721
DATA PIA1S,(BII), I=1_101 /6_493939405, 012730
1 . 1666666667, ~.03333333333, 02380952381, 012740
2 -.03333333333, O7TBTRTRT576 -. 2531135531, 012750
20 3 1. 166666667, -7.092156863, 54 _ 97117794, 012760
4 ~529,1242424 ¢/ 012770
DATA THIRD,C2,SIGMA/, 3333333333333,14388.,5 6693E-11/ 012780
c 012781
Hit)=H1 012790
25 H(21=H2 012860
00 50 I=1,2 012810
RiL1=PL415 012820
HIT=Hi{I)»T 012830
IFIHIT.LE.1.E-41G0 TO SO 012840
30 Ar1=0. 0120850
IF (WIT.GE.1.E+31G0 TO 50 012860
X1=C2/HIT 012870
A2=X 12X 012880
X3=x2eX1 0125990
35 SUM=1 .E-50 012900
IFix4.6E.2.1G0 TO 20 0129190
C 012911
c BEGINNWING OF EON 27.1.1 IN HF 012920
FAC=1, 012930
40 T0P=1. 012940
oo 10 J= 1,10 012950
J2=2%J 0129%0
FAC=FACRJ2%(J2-1) 012970
TOP=TOPRX2 012980
45 ADD=B{ J1aTOP/ 1 (1 J2+3)19FAC) 412990
SUM= SUM+ADD 0123000
IF (ABSIADD/SUMI . LT.1.E-61 GO TO 15 012010
10 COMTINUE 013020
15 Ril1=x3 wiTHIRD-, 125ex1  +SUM Q13030
€0 G0 TO 80 013040
c 0123041
c BEGINNING OF CON 27,1.2 IN HF 013050
20 DO 30 J=1,10 013060
Z=Jux 013070
7 1Fiz, G'l 6£70,133,34 013080
33 ADD=0 013090
GO TO 32 013100




80

&b

FUNCTION EMISS

70

ENTRY POINTS
EMISS

5

YARITABL
262

274
233
247
264
256
250

ES
ADD

B

c2
EMISS
EX
FAC

SN

74174 OPT=0 TRACE FTN 4.6+439
34 EX=ExXPi-21
J1=J
J2=z1ey
J3=02¢)
JasJ3r)
ADD=EX® X3/ 143 ¥X2/J2+6 , +X1/J3 +b6. /4!
32 SUM=SuM+ADD
{FraBS(ADD/SUM) LT, 1.E-B) GO TQ 36
30 CONTINUE
35 R{II=(P1415-SUM!}
50 CONTINUE
EMISS=iISIGMA/PI4I5) s T#a4 1% (RITI-RI2))
RETURN
END
SYMBOLIC REFERENCE MAP [R=2)
DEF LINE REFERENCES
1 70
TYPE RELOCATION
REAL Rszg 46 47 64
REAL ARRAY REFS 15 4 DEF INED
REAL REFS 32 DEF INED 22
REAL DEF IHED &9
REAL REFS 63 DEF INED 58
REAL REFS 43 4 DEF TNED
INTEGER REFS 27 28 30
OEF INED 26
INTEGER REFS a2 45 54
DEF INED 11 53
INTEGER REFS 80 63 DEF INED
INTEGER REFS 2x43 45 61
INTEGER REFS 62 63 DEF INED
INTEGER REFS 63 DEF INED 62
REAL REFS 27 67 69
REAL ARRAY REFS 15 2*69  DEFINED
REAL REFS 69 DEF INED 22
REAL REFS a6 47 49
DEF INED 35 46 64
REAL F.p, REFS 28 69 DEF INED
REAL REFS 49 DEFINED 22
REAL REFS a4 45 DEFINED
REAL ARRAY REFS 15 28 DEF INED
REAL REFS 29 31 32
REAL F.p REFS 24 DEF INED 1
REAL F.P REFS 25 DEF INED 1
RE AL REFS 2833 34 ¥
DEF INED 32
REAL REFS 34 a4 63
REAL REFS 49 63 DEF [NED
REAL REFS £S5 58 DEF INED

07/22/81

013110
Q13120
013130
013140
013150
Q13160
013170
013180
013190
013200
013210
013220
013230
013240

65
17

39
43

59
59
63
Bl
OEF INED
27
b4
1
40
24
DEFINED
49
DEF INED

34
54

14,56, 32

DEFINED

43
&7

60
DEF INED
17

30
65

44

28

54
33

PAGE

a5

61

a2

a9

&7

63

2

56

62

B0

67




FUNCTION EMISS 74074 OPT=0 TRACE FTN 4 £+4439 07/22/81 14.56.32 PAGE 3
EXTERMNALS TYPE ARGS REFERENCES
ExpP REAL 1 LIBRARY 58
TNLINE FUNCTIONS TYPE ARGS DEF LINE REFERENCES
ABS AL 1 INTRIN 47 &5
STATEMENT LABELS DEF LINE REFERENCES
0 10 48 41
117 15 43 47
126 20 53 3
o 30 €6 k]
176 32 ba 57
0o 33 INACTIVE 56 58
141 M 58 5
207 3% b7 &S
213 50 &a 26 29 n 50
LOOPS  LABEL INDEX FROM-Ti) LENGTH PROPERTIES
25 S0 LI 26 68 1718 ExT REFS NOT INNER
& 10 L) 41 4B 08 oPT EXITS
127 30 L] 53 bb 578 EXT REFS EXITS
STAFISTICS
PROGRAM LENGTH 3148 204
Tar7a OPT=0 TRACE FTH 4 .6+419 07:22/81 t4 56 32 PAGE
1 SUBROUTINE FDuP
SAMDIA MATHEMATICAL PROGRAM ¢ IBRARY
APPLIED MATHEMATICS DIVISION 2odc
E SAMDIA | ABORATORIES
M BUQUERQUE. MEW MEXICO 87185
CONTROL DATA 6600:7600 VERSION B AUGUST 198G
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FDUMP 15 INTENDED 0 BE REFLACED B
YERSIOW MM1CH PROOUCES A STMBOLIC
IT SHOUWLD BE REPLACED BY A YEASION
SUBPROGRAM NESTING LIST. NOTE THA
PRINTED OM EACH OF UP TO FIVE FILE

Y A LICALLY WRITTEN

OUMP,  FAILIMNG THIS,

MHICH PRINTS THE
T TIS DUMP MUST BE
S, AS INDICATED BT THE

XGETUA ROUTINE. SEE xSETUA AND XGETUA FCAR DETAILS.

WRITTEN BT RONM JOMES, WiTH SLATEC COMMON HATH LIBRARY SUBCOMMITTEE

LATEST REVISION --- 23 MAY 1379




SUBROUTINE FDure

T4r74 0PT=0 TRACE FIN 4 6+439% 07/22/81 14 586,32 PAGE

RE TURN
END

SYMBOUIC REFEREMCE MRAP 1R=2)

2

ENTRY POINTS DEF LINE REFERENCES
2 Fhue 1 58
STATISTICS
PROGRAM [ ENGTH a8 4
SUBROUTINE XERABT 74174 OPT=0 TRACE FTN & £+43% Q7/22:/81 14 .56.32 PAGE 1
1 SUBROUTIME XERABT I MESSG, NMESSGH
[
r MESTRACT
C serN0TEees MACHINE DEPENDENT ROUTINE
5 C XERABT ABORTS THE EXECUTIOW OF THE PROGRAM_
C THE ERROR MESSAGE CAUSING THE ABORT IS GIVEM IN THE CALLING
[ SEQUENCE IN CASE ONE MEEDS IT FOR PRINTING OW A DAYFILE,
C FOR EXAMPLE .
C
10 C DESCRIPTION OF PARAMETERS
C MESSG AND MMESSG MRE AS [N NERROR, EXCEPT THAT NMESSG MAY
C BE ZERO, INM wMICH CASE M) MESSAGE IS BEING SUPPLIED.
C
C WRITTEN BY RON JONES, WITH SLATEC COMMON MATH LIBRARY SUBTOMMITTEE
15 E LATEST REVISION --- 7 JUNE 7978
DIMENSION MESSGINMESSG:
ST0P
€MD

SYMBOLIC REFERENCE

ENTRY POINTS DEF LINE
4 XERABT 1

VARTABLES SN TYPE
0 HESSG INTEGER
0 NMESSG iNTEGER

STATISTICS
PROGRAAM LENGTH

MAR (R=21
REFERENCES
RELOCATION
ARRAY F. P REFS 17 DEF INED 1
F.p. REFS 17 DEF INED 1

118 3
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74174 OPT=0 TRACE FTh 4 6+439 07/22::

FUNCTION JASAVE ( IWHICH, IVALUE, ISET!

ABSTRACT
JASAYE SAYES AND RECALLS SEVERAL GLODBAL YARIABLES MNEEDED
BY THE LIBRARY ERROR HANDLING ROUTIMES .

DESCRIPTION OF PARAMETERS
--INPUT--
IuvICH - INDEX OF ITEM DESIRED.
REFERS TC CURRENT ERROR NUMBER
REFERS TO CURRENT EFROR COWTROL FLAG.
REFERS TO CURRENT UNIT NUMBER TO HHICH ERROR
MESSAGES ARE TO BE SENT. 10 MEANS USE STANDARD.)
REFERS YO THE MANIMUM NUMBER OF TIMES ANY
MESSAGE IS TG BE PRINTED (AS SET BY sERAMAX)
REFERS 10 THE TOTAL rerBER OF UNITS TO WHICH
EACH ERROR MESSAGE IS T0 BE MRITTEN,
REFERS TN THE 2ND UNIT FOR ERROR MESSAGES
REFERS TO THE 3A0C UNIT FOR ERROR MESSAGES
REFERS TO THE 4T UNIT FOR ERROR MESSAGES
REFERS TO THE STH UNIT FOR ERROR MESSAGES
IVALUE - THE VALUE TO BE SEY FOR THE [sHICH-TH PARAMETER,
IF ISET IS .TRUE. .
1SET IF ISET=_TRUE., THE TuHICH-TH FARMETER MILL BE
GIVEM THE VALUE, IVMUE. [F JSEY=_FAMSE.. THE
[MHICH-TH PARMETER KILL BE UNCWANGED. AND IVALUE
IS A DUMPY PARAMETER.
--QUTPUT--
THE 10LD! YMUE OF THME IMMICH-TH PARMETER WILL BE RETURNED
IN THE FUNCTION VALUE, J4SAVE.

MAITTEN BY RON JONES, WITH SLATEC COMMON MATH L IBRART qlKW[TTEE
ADAPTED FROM BELL LABORATORIES PORT LIBRARY ERROR HAMDL
LATEST REVISION --- 23 MAY 1379

no
-

LHNT N e Wh

LOGICA. ISET

INTEGER IPARAM!9:

DATA IPARAMLIY, IPARMNY 2}, IPARAME 3 IFARRMi4)/0,2,0,107
DATA IPAREMISHSS/

DATA IPARMIIG!  1PARAM: 7! IPARAMM: B, IPNRAMIS: /0, 0,.0.0/
JASAVE = [PARAM( [WHICHI

IF (ISET) IPARAMIIMHICH) = IVALUE

RETURN

£ND

SYMBOLIC REFEREMLE MAF (Rz2i

ENTRY POINTS
S JASAVE

VARIABLES oN
20 IPARAM
0O ISET

TYPE

DEF LIME
1

INTEGER
LOGICAL F.P.

REFERENCES
43

RELOCATION
ARRAY REFS 37 a
REFS E 42

DEF INED

4033
DEF INED ¥

14,56.32

PAGE

Axd)

1

42

FUNCTION J4SAYE

VARIABLES
0 IVALUE
0 IMHICH
17 JASAYE

STATISTICS
PROGRAM LENGTH

SHTYPE

INTEGER
INTEGER F D
INTEGER

Tar’a oPT=0 TRME

KI.D(I'ICN

FTN 4 _Gea39 07/22:81

REFS 2 DEF EMED
REFS ar a2
DEF INED a8

1
DEF IMED 1

Ll -] 25

14.56.32

PAGE




INLINE FUNCTIONS
MDD

STATISTICS
PROGRAH L

TVPE  ARGS
INTEGER 2 INTRIN

STATEMENT LABELS DEF LINE REFEREWCES
13 10 17 22

ENGTH 08 L)

FUNCTION MUMXER Tar7a OPT=0 TRACE FTN 4. 6+439 07:122/8% 14.56,32 PAGE
1 FUNCTION NUMNER {NERR)
c
[ ABSYRACY
c NUMYER RETURNS THE MOST RECENT ERROR MUMEER,
5 C IN BOTH MANWER AMD THE PARAMETER MERR_
C
C WRITTEN BY RON JONES, HITH SLATEC COMMON MATH L IBRARY SUBCOMMITTEE
C LATEST REVISION --- 7 JUNE 1978
C
"0 MERR = JASAVE(1,0,. FALSE )
R = NEPR
RETURN
END
SYMBOLIC REFERENCE MAP (R=21
ENTRY POINTS DEF LINE REFERENCES
5 NUMXER 1 12
YARTABLES SN TYPE RELGTATION
0 MNERR INTEGER F.P. REFS 1 DEF INED ] 10
23 NUMXER INTEGCR DEF INED 1]
EXTERNALS TYPE  ARGS REFERENCES
JASAVE ENTEGER 3 0
STATISTICS
PROGRAM LENGTH 248 K
SUBROUTINE SBEFMT T4/T4  OPT=0 TRACE FTh 4 6+433 0222181 14.56.32 PAGE
1 SUBROUTIME SOOFMTiN_[VALUE, [FNMT:
[
‘.‘ ABSTRACT
c SBEFMT REPLACES IFMTetr, . _ . TFPToM) MITW THE
s C CHARACTERS CORRESPONDING TO THE M LEAST SIGNIFICANT
C QIGITS OF IVALUE.
C
[ TAXEM FROM THE SELL LABORATORIES PORT [ IDRARTY ERAQR HAMDLER
C LATEST REVISION --- 7 RINE 1978
10 C
DIMENSION IFMT (N IDIGIT: Y03
DATA IDIGITIV) I0I6ITi2: IOIGEYr3: IDIGIY vl LOIGITIS:
1 IDIGITI6, IDIGET4 Y e IOIGL e IDEGITe%, IGEGI T 10
2 FTH0, THY  TH2, THT, 11 IS THE, THT, 148, 1Har
15 NT = W
1T = IVALUE
10 IF INT Ed. O RETURN
INDEX = MODs 1Y, 100
IFMTINT) = IDIGITe INDER=? Y
20 IT = 17710
NT = NT - ¢
GO T0 10
END
SYMBOLIC REFERENCE PWP (R=2;
ENTRY POINTS DEF LINE REFERENCES
4 SBEFMT t 17
VARIABLES SN TYPE RELOCATION
3 IDIGIT INTEGER ARRAY REFS TF 19 DEF INED 10812
Q IfFmT INTEGER ARRAT FP. REFS 1 DEF INED 1 19
3% INDEX INTEGER REFS 19 DEFINED 18
a7 INTEGER REFS 18 x CEF INED 16 20
0 IVALUE IMTEGER FP REFS 1€ DEF 1
o N INTEGER FP. REFS 1* 15 DEF INED 1
33 NWT INTEGER FEFS 17 19 21 DEF INED 15 21




SUBROUTINE XERCLR

JAiTA  OPT=0 TRACE FIN 4. 6+439

1 SUBROUTENE NERCLA

[plnininlnlsfalnke Xyl

ABSTRACT
THIS ROUTINE SIMPLY RESETS THE CURFENT ERROR MMBER TO ZERG.

THIS MAY BE NECESSAMRY TO DO IN OROER TO DETERMINE THAT
A CERTATM ERROR HAS OCCURRED AGAEN SINCE THE LAST TIME
MUMER WAS REFERENCED .

JUMK = JASAVE(1,0, TRUE.;
RETURN
END

SYMBOL_IC REFERENCE

ENTAY POINTS DEF LINE
2 XERCLR t

VAR TABLES
AL

SN TYPE
s INTEGLR

TYPE
INTEGER

EXTERWALS
JSAYE

STATISTICS
PROGAAM LENGTH

MAP IR=2)
REFERENCES
13
RELOCATION
DEF INED T2

ARGS FE FEE';CES

3

7B £

arr22s81

HRITTEM BY RON JICMES, HITH SLITEC COMMON MATH LEGRARY SUBCOMMETTEE
LATEST REVISION --- 7 JumE 1978

14.56.32

PAGE

74/74 OPT=0 TRACE TN 4.5+43%

1 SUBROUTIME XERCTL:MESSH! NESSE,. MEMR, LEVEL .ROWTR.

[pipipulalnlnlrinialnlylinleieinlelalnlirinlin e lalelaXe lu ety Ty |

STMBOLIC REFERENCE
ENTRY POINTS OEF LINE
4 XERCTL 1
YARIABLES SN TreE
0 KON INTEGER
0 LEVEL IHTEGER
0 MESSGY IMTEGER
0 MERR INTEGER
0 WESSG INTEGER

STATISTICS
PROGRAM LENGTH

AGSTRACT

MLONS USER CONYROL CWER MANIN.ING OF INGIVIDUAL EMRORS.
mrnmsmmtsm PEFORE 1T 15
PROCESSED ANT FURTMER ci.E., BEFORE [Y [ PRINIED P

A KT%S“II T0 ABORT |S MADE IS FOOE TO XERCTL .

fi

IT uliL BE MOVED BACK INTD Tl

DESCRIPTION OF PARMETERS

THE FIRST wiRD e Y OF TWE ERMOR MESSAGE

:
i
i1z
thss
a8
!
i%%
i

KOMTRL . IF wimTRL ES NOT

FEFRIN AT ITS JRIGINAL VALUE.
oF AFFECTS LY

THE CURRENT DCCURRENCE OF THE CURRENT PESSRGE .

HAP (R=2}%
REFERENCES
33
RELOCATION
sUSED F.P. DEF IMED 1
SUNUSED F.p. OEF INED 1
SUNUSED F.P. OEF INED T
SUMUSED F P DEF INED 1
"UMUSED F.P. DEF INED 1
7w T

Q7e22¢87

14 .56 .32

PAGE




SUBROUTINE XEROMP 74:/74  0PT=0 TRACE FTn 4. 6+439 07,2281 14 56,32 PAGE

1 SUBRCUTINE NERDHP
C
[ ABSTRACT
C XERDHMP PRINTS AN EFROA TABLE SHOMING ALL ERRDRS MHICH
-3 C HAVE OCCURRED DURING THE CURRENT EIECUTIUI. OR SINCE XERDHP
C HIS LASV CALLED. AFTER PRINTING, THE ERROR TABLE IS CLEAFED,
C F PROGRAM IECUTIU( 1S CONTIMED ACCUMULATION OF THE
E Em TABLE GEGINS AT ZERD.
10 [ WRITTEN BY RON JOMES, HWITH SLATEC COMAON MHATH LIBRARY SUBCOMMETTEE
[ LATEST REYISIONM —- 7 AMNE 1978
[
CALL MERSAY{1H ,0,0,0.KOUNT:
RETURN
15 END

SYMBOLIC REFERENCE MAP (Rz=2!

ENTRY FOINTS DEF L INE REFERENCES
2 XERDMP 1 14
YARLABLES SHTYPE RELOCATION
15 KOUWT » INTEGER REFS 3
EXTERNALS TYPE  ARGS PEFERENCES
XERSAY 5 13
STAYISTICS
PROGRAM ¢ ENGTH <08 e
SUBRCOUTINE XERMAX 74;74  OPT=0 TRME FTH £.6+439 67722181 14.%5.32 FAGE
1 SUBROUTINE NERFIRX ¢ MAX »
c
C ABSTRACT
c KEFMAX SETS THE MAXEMIRT MUMBEW OF TIMES ANT PESSAGE
5 C IS TO BE PRINTED. THAT IS. NON-FATAL PESSAGES
C NOT T0 BE PRINTED AFTER TwEv wavE OCCUMED WX TIMES.
C SUCH NON-FATAL MESSAGES 'MAY BE PRINTED LESS Thm
C max TINES EVEN IF THEY OCCUR ™Rx TIMES, IF ERROR
o E SUPPRESSION MODE ¢rOMTAL=0: IS EVER M EFFECY.
1
g THE DEFMAT VALUE FOR MAx IS 30,
% IISCRIPI'NII OF PARMETER
15 < lI!-Tltl‘ 1MUY NUPBER OF TINES ART ONE MESSAGE
g 1S TO BE PRINTED.
C HAITTEN BY RON JNES, WITM SLI'!'EE CM0N MATH L IERART SUBCOMMITTEE
20 E LATEST REVISION ——- 7 RIME 1
JUNK = JASAYE (4 MAR, TRUE.»
RETURN
END

SYMBOLIC REFERENCE WAP (R=2)
ENTRY POINTS DEF LINE REFERENCES
4 XERMAX 1 22

VARTABLES SN TYPE RELOCATION
21 A s INTEGER OEF INED 21
O HAX INTEGER F.P REFS 2t EF INED 1
EXTERNALS TYPE  ARGS REFEREMCES
JASAVE INTEGER 3 21

STATISTICS
PROGRAM LENGTH 228 18




SUBROUTINE XERPRT 74174 0PT=0 TRACE FIN 4 E+439 Q7/22181 14.56_32 PAGE 1
1 ¢ SUBROUTINE XERPRT (MESSG, MMESSGH
[ RMESTRACT
C PRINT THE MOLLERITH MESSAGE IN MESSG, OF LENGTH MESSG,
s C OM EACH FILE IMDICATED BY XGETUA.
¢ THIS YERSION PRINTS EXACTLY THE RIGHT NUMBER OF CHARACTERS,
C NOT A NUMBER OF WOROS, AMD TMUS SHOULD BORK ON MACHINES
C WHICH DO NOT BLANK FILL THE LAST WORD OF THE HOLLERITH
C
10 c RON JONES. JUNE 1960
C
INTEGER FI10),G144) ,LUNIS?
DIMERSION MESSGUMMESSG)
DATA Fr13,.Fi21,Fi3t Fra) Fi93 Fle) Fi 3 Fudy, Fl9l Foidn
1% 1HE ,THT _THX 1M, ,TH _1H ,THA _1H LAY S
BATA Bt11.6121,6(21.614).GI51,6063.G(71,6I8:, Glm SGL10)
1 THE LIHT LTHX IH TH TH TH L IH tH L tH /
DA“ Gl'ln.GH:i,Gnaa,Gnu
1. 7 1H M TH W 7
20 DATA LAZTHAZ LCOM/TH, 7 ,LBLANK/TH /
C PREPARE FORMAT FOR WHOLE LINES
NCHAR = ITMACHIG)
NEIELD = 72/NCHAR
CALL SS8FMT(2 NFIELD,F{5))
25 CALL SSBFMTI2 _NCHAR.FIENI
[ PRECARE FORMAT FORt LAST, PARTIM LINE, IF NEEDED
NCHARL = NFIELDANCHAR
NLINES = NMESSG/NCHARL
= NLINESsNFIELD
0 NC = NMESSG — MLINESSNCHARL
IF tNCHREM.LE O GO TD &0
00 10 1=4,13
10 Gil LB A
NFIELD = NCHREF/NC
35 IF lll-‘lELDLEOlGOTﬂl’O
[« PREPARE. F WORD FIELDS
Grdr = LCCH
CALL SEBFMT{2 NFIELD.GEISY}
Gi7, =LA
40 CALL SBEFMT 2 NCHAR,GIBG:
20 CONTINUE
NCHLST = MOD{NCHREM, NCHAR
IF INCHLSY.LE.Or GO TO 30
[ FREPARE PARTIAL WOR0 FLELD
a5 Gt101 = LCOM
Gtit) = LA
CALL SS8FMY(2 NCHLST G120
30 CONTINUE
40 CONT THUE
S0 C PRINT THE MESSAGE
NWORD: = NMORD+1
NHORDZ = (NMESSG+HCHAR- 11 /NCHAR
CALL XGETUA(LUN,NUNIT)
D0 50 KUNIT = 1, MUNIT
13 TUNIT = LUMIKUNIT)
IF (IUNIT EQ.0) IUMIT = ZtiPACHI4:
[F (NWORD.GT.01 WRITE (IUNIT,Fi ¢MESSGETH, =1, NRGRD
SUBROUTINE XERPRT 74774 OPT=0 TRACE FTN 4 _6+43% Q7422¢81 14.56,32 PAGE 2
[F (NCHREM.GT. 0 WRITE (IUMIT G} (MESSGIL), I=NW0RDT,BHCRO2?
50 CONTINUE
50 RETURN
END
STYMBOLIC REFERENCE mAP [(R=2}
ENTRY POINTS DEF L INE REFERENCE
4 XERPRY 1 &0
VMIABLES SN TrPE RELOCATIEON
254 INTEGER ARRAAY BEFS 12 24 x 57 OEF INED 10014
266 G INTEGER ARRAY REFS 12 33 40 a7 58
DEF INED 10516 4x18 a3 37 39 45 46
245 1 INTEGER REFS 33 57 ] DEFINED 32 57 58
253 IWNIY INTEGER REFS S DEF THED €8 E& 170 REFS 57 58
252 KINIT INTEGER REFS 55 DEF INED 54
221 LA INTEGER REFS 39 46 DEF INED 20
223 LBLANK INTEGER REFS 33 DEF INED 20
222 LCOM INYEGER REFS 37 45 DEF [NED 20
304 LN TNTEGER ARRAAY REFS 12 53 55
0 MESSG INTEGCR ARFAY [ REFS 13 57 =8 DEF INED 1
237 NCHAR INTEGER REFS 23 25 27 34 40 42 2952
DEFTNED 22
241 NCHARL INTEGER REFS 28 30 DEF INED 27
246 NCHLST INTEGER REFS 43 47 OEF [NED 42
244  MCHREM INTEGER REFS »n 24 a2 58 DEF INED ki)
240 WNWFIELD INTEGER REFS 24 27 29 el 38
DEFINED 23 34
242 HLINES INTEGER REFS M 30 DEF INED 28
0 NHESSG INTEGER F.p, REFS 13 28 30 52 DEF INED 1
251 MWUNIT INTEGER REFS 53 54
243  NHORO INTEGER REFS 51 2257 DEF INED 2%
247  MWORD) INTEGER REFS 58 DEF INED 51
250 NMORD2 INTEGER REFS 58 DEF INED 52
VARIABLES USED AS FILE NAMES. SEE ABOVE
EXTERNALS TYPE  ARGS REFERENCES
3 1MACH INTEGER 1 22 56
SBEFMT 3 24 25 38 40 a7
XGETUA 2 52

INLINE FUNCTIONS
MOD

STATEMENT LABELS
0 10

7&
113
114

0

20
30
40
50

TYPE  ARGS
INTEGER 2

DEF LIME REFERENCES
iN a2

DEF LINE  AEFEAENCES
32

33

a1 Ec]
mn 43
9 at

59 54
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1 . SUBROUT INE XERRQRIMESSG,NMESSG, NERA, LEVEL |
[ ABSTRACT
o XERROA PROCESSES A DIAGNOSTIC MESSAGE, IN A MANMER
& C ODETERMINED BY THE YALUE OF LEVEL AND THE CURRENT YALUE
C OF THE LIBRARY ERROR CONTROL FLAG, KONTRL,
[ (SEE SUBROUTINE XSETF FOR DETAILS.!
C
o E DESCRIPTION OF PARAME TERS
5 >y -
C PCSSG - T!{ HOLLERITH MESSAGE TO BE PROCESSED, CONTAINING
€ N0 MORE THAN 72 CHARACTERS.
C NMESSG- THE ACTUAL NUMBER OF CHARACTERS IN MESSG.
¢ NERR - THE ERROR NUMBER ASSOCIATED WITH THIS MESSAGE.
15 C NERR MUST NOT BE ZERD.
o LEVEL - ERROR CATEGORY,
c =2 MEANS THIS IS AN UNCONDITIONALLY FATAL ERROR.
c =1 MEANS THIS I5 A RECOVERABLFE ERROR. (I.E_, IT IS
[ NON-FATAL If NSETF WAS BEEN APPROPRIATELY CALLED.)
20 c =0 MEANS THIS IS A WARNING MESSAGE ONLY,
C =-1 MEANS THIS IS A WARNING MESSAGE WHICH IS TO BE
C PRINTED AT MOST ONCE, REGAPDLESS OF HOW MANY
c TIMES THIS CALL IS EXECUTED.
C
2 [ EXAMPLES
C CALL XERROQRI(Z2IHSMOOTH -- NUM WAS JERQ,,23,71.2)
€ CALL XERRORIAIMINTEG -- LESS THAN FULL ACCURACY ACHIEVED.,
c 43,2,1)
C CALL XERRORIGSHROOTER -- ACTUAL ZERO OF F FOUND BEFORE INTERVAL
30 C 1 FULLY COLLAPSED..65,3.00
4 CALL XERROAR ( 39uEXP -~ UNDERFLONS BEING SET TQ ZER0.,39.t,-1
o
C HRITTEN BY RON JONES, MITH SLATEC COMMON MATH LIBRARY SUBCOMMITTEE
C REVISED BY K HASKELL TD CHECK INPUT ARGS, 2/18/80
x C
DIMENSION MESSGINMESSG)
c CHECK FOR VALID INPUT
LKNTRL = JASAVE (2,0, .FALSE )
IF tNESSC.GT.0: GO TO 10
40 JF (LKNTRL .GT.0) CALL XERPRT{17HFATAL ERROR IN._ ., 17}
CALL YERPRT (33XERROR -- WPESSG MUST BE POSITIVE, 3
IF (LMNTRL .GT.0: CALL FOUM®
IF (LKNTRL.GT.0) CALL XERPRT(29HJ0B ABORT DUE TD FATAL ERROR.,
1291
a IF 1LKNTRL.GT Oy CALL XERSAY ¢TH ,0.9,0.xDurerr)
CALL XERABT (2MXERROR -- INVALID INFUT,23)
RETURN
10 CONTINUE
IF (NEPR.NE.O) GO TO t5
50 IF (LKNTRL__GT_0) CALL XERPRT(I17HFATAL ERROR INM. 17
CALL XERPRT 128MXERROR -- MERR=0 IS AN ERROR, 28!
IF (LKNTRL .GT.0) CALL FDUMP
IF 1LKNTRL.GT.O0) CALL XERPRTI29HJOR ABORT DUE TD FATAL ERROR.,
129
55 IF (LKNTRL.GT.0) CALL XERSAY (tH ,0,0,0, kDUMMY:
CALL XERABT 12MNERRUR -- INVALID INPUT 23)
RETURN
SUBRDUTINE XERROR T4/74  OPT=0 TRACE FTN 4.6+439 07+22/81 14 .56 .32 PAGE 2
15 CONTINUE
TP CILEVEL .GE. (~11! AND ILEVEL.LE_2)) GO TO 20
&0 IF tLKNTRL.GT 0} CALL XERPRT/I7HFATAL ERROR IN_ ., 17
CALL XERPRT (32HNERROR -- INVALID YALUE OF LEVEL, 32!
IF (LKNTRL.GT.01 CALL FDUM
IZQILKNTR_GT.UI CALL YEAPRT/29MJOB ABORT IRJE TO FATAL ERROR.,
1 )
B85 IF iLKNTRL.GT O CALL XERSAY (TH ,0,0,0,xDUrMPMY!
CALL XERABT 12FHXCRROR —- INVALID INPUT. 200
RETURN
20 CONTINUE
CALL XERAMWYIMESSG,NMESSG MERR,LEVEL.0,0.0,0.0..0.¢
70 RETURN
END
SYMBOL IC REFERENCE MAP :R=21
ENTRY POINTS DEF LINE REFERENCES
4  XERROR 1 a7 57 &7 70
VARIABLES SN TYPE RELOCATION
x5 K INTEGCR REFS a5 55 3
O LEVEL INTEGER F. P, REFS 2959 €9 DEFINED 1
254 LKNTRL INTEGER REFS 40 42 43 45 60 52 53
55 &0 62 63 65 DEFINED g
0 ™MESSG INTEGER ARRAY F.p. REFS 3 &9 DEFINED 1
0 MNEFR INTEGER F.P, REFS 493 €2 DEFINED 1
0 MNMESSG INTEGER F.p, REFS k.3 39 69 DEF INED 1
EXTEANALS TYPE  ARGS REFERENCES
FOUMP 0 o €2 62
JASAVE INTEGER 3 k]
NERABT rd & 56 66
XERERT 2 L] a1 43 50 51 53 &0 61 63
WERRHY 10 69
XERSAY 5 as 55 &5
STATEMENT LABELS DEF LIME  REFERENCES
42 10 48 k)]
72 1% se a
124 20 [X:] 59
STATISTICS
PROGRAM LENG TH 3430 227
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SUBROUTINE XERRMHYIMESSG,NMESSG, NERR, LEVEL NI, 11,12,N8,R1 ,R2)

ABSTRACT
XERRWY PROCESSES A DIAGNOSTIC MESSAGE, IN A MANNER
DETERMINED BY THE VALUE OF LEVEL AND THE CURRENT VALUE
OF THE LIBRARY EAROR CONTROL FLAG, KONTRL.
1SEE SUBROUTINE XSETF FOR DETATLS.)
IN ADOITION, UP TO Twd INTEGER ¥ALUES AND TW( REAL
VALUES MAY BE FRINTED ALONG HITH THE MESSAGE

EES?:!:ETIDN OF PAHAMETERS
- T__
MESSG - TO'E HOLLERITH MESSAGE T0 BE PROCESSED.
NMESSG- THE ACTUAL NUMBER OF CHARACTERS IN MESSG.
NERR - Tl-i ERROA NUMBER ASSOCIATED WITH THIS MESSAGE .
NERA MUST NOT BE ZERO.
LEVEL - ERROR CATEGORY.
=2 MEANS THIS IS AN UNCONDITIONALLY FATAL ERROR,
=1 MEANS THIS [S A RECOVERABLE ERROR. I.E.. [T IS
NON-FATAL IF XSETF HAS BEEN momanLv CALLED .»
=0 MEAMS THIS IS A WARMING MESSAGE
=-1 MEANS THIS IS A WARNTNG MESSAGE H-!I'CN 1S TO BE
PRIMTED AT MOST OMCE, REGARDLESS OF HOM MANY
TIMES THIS CALL IS EXECUTED.
NUMBER OF IMTEGER VALUES TD BE PRINTED. (0 TG 2)
FIRST INTEGER YALUE.
SECOMD INTEGER YALUE.
NUMBER OF REAL VALUES TO BE PRINTED. (0 TO 21
FIRST REAL VALUE.
SECOND REAL VALUE.

-
Lt}
[ B

EXAMALES
CAM_L XERRWY | 29HSMOOTH -— MUM i=I1) WAS ZERO_,29,1,2,

CALL XERAMY | SHHQUADXY —- REQUESTED ERROR (RT+ LESS THAN MINIMM
1 {R2).,54,77,1,0,0.0,2.ERRREQ, ERRMINI

HAITTEN BY AON JOMES, HITH SLATEC COMMON MATH LIBRARY SUBCOMMITTEE
LATEST REVISION -—- 19 MAR 1980
REYISED BY K HASKELL TO CHECK INPUT ARGS, 2/18/80

DIMENSION ™MESSG INMESSG) . LUNIS)

GET FLAGS

LANTRL = JASAVE(2. 0, FALSE )

MAXMES = JMSAVE 14,0, FALSE

CHECK FOR VALID INPUT

If (NMESSG.GT.0) GO 10 2

IF (LKNTRL . GT.0) CALL XERPATI17HFATAL ERRGR IN.._.17)

CAML XERPRT i 3I3WxERRWY -- MPESSG MUST BE POSITIVE, 33!

IF +LeNTRL .GT. Q) CALL FDUMP

l;gfLKNIRLGLm CALL YERPRT(ZB08 ABORT DUE TD FATAL ERROR.,
1 '

IF 1LxNTRL GT_ 03 CALL NERSAVIIM ,0,0,0 kDurety:

CALL XERABT (23HXERFNY -- INVALID INPUT. 23!

RETURN
2 CONTINUE

IF (MERR NE.O: GO TO 4

SUBROUTINE XERRWY Tarla  OPT=0 TRACE FIN 4, p+439 07/22:81 14.56.32 PAGE

60

&5

70

%

110

IF (LMNTRL .GT.0+ CALL XERPRT(IMFATAL ERROR IN.. _ 17!
CALL NERPRT (28MXERRMY -- NERR=0 [S AN EFROR, 29!
IF tixndTRL . GT.Ot CALL FDUMP
IF (LMNTRL .GT .03 CALL XERPRTIZOHI08 ABURT DUE TO FATAL ERRCR._,
T 2N
IF (LaNTRL.GT. 0! CM.L XERSAVITH ,0.0,0_ xDUMMY !
CM_L XERABT (2JxERFMY -- ENVALID INPUT, 23}
RETURN
4 CONTINUE
IF {ILEVEL .GE.1-11) _aMD_:LEVEL LE 21 GO T8 10
IF ILKNTRL.GT 0} (ALL XERPATI 17HFATAL ERROR IN. 1T
CALL XERPRT (IDHXERAMY ~- INYALID wALUE OF LEVEL,3)
IF (LKNTRL .GT.Q' CALL FDUMP
IF (LKNTRL .GT 0) CALL KERPRTiZM0B ABORT DUE TO FATAL ERROR._,

29

IF t(LKNTRL .GT.0) CALL XERSAY:TH ,0,0,0 KDt

CALL XERABT(2IHXERROR —- INVALID INPUT, 23
Rk

JUNK = JASAVE |1 NERR, TRUE.
CALL KERSAY(MESSG, MMESSG. 'Em LEVEL . KOUNT

LERR = NERR

LLEVEL = LEVEL

CALL XERCTL {LFIRST ,LMESSG,LERR LILEVEL . LKNTRL)
RESET TO ORIGIMAL VALUES

LMESSG = MMESSG

LERR R

LLEVWEL = LEVECL
LKNTRL = MAX0{-2,MINOI2,LKNTRL 1)
MKNTRL = TABSILKNTRALI
DECIDE WHETHER TO PRINT MESSAGE
IF CILLEYEL LT 27 . AND . {LKNTRL .EQ.OF) GD TO 100
IF {((LLEVEL .EQ. (=111 AMD_{KQUNT _GT _MINOIT MAXMES) |}
1.0R, ({ILLEVEL .€Q.0) JAMD _INGUNT _GT MAXMES) )
2.0R. ((LLEvEL.EQ. 1 LAND . IKGUNT 6T . MAXFES) AMD, IMKNTRL EQ_ 11}
J.OR_{ILLEVEL .€Q.2) . AMD . tOUMT .GT .MAXO!1 ,MAXMES 1)1} GO TO 100
IF (LKNYRL.LE_O1 GO TO 20
CAMLL XERPAT(1H 13
INTRODUCTION
1F 1LLE|'EL JEQ.t-121 TALL XERPRT
1ISTHHARMING MESSAGE . . . THIS MESSAGE WILL OMLY BE DRINTED ONCE . 57
IF ICLEVEL .EQ. OI CALL YERPRT[1MMARNING IN. 13
IF (LLEVEL .EQ.11 CALL XEAPRT
1 123HRECOVERABLE ERROR IN.. _,23)
IF (LLEVEL .£@.27 CALL XERPRT!17WEATAL ERROR IN...,17)
20 CONTINUE
MESSAGE
CALL XERPRTIMESSG,LMESSG!
CALL NGETUA{LUM,NUNIT)
00 S0 KUNIT=1,NUNIT
TUNIT = LUNCKUNIT)
18 (IUNIT EQ.0F JUNIT = [1PACHI 4}
IF (N1 GE,t1 WRITE (1[UNIT, 220 It
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15 IF (NI.GE.2) WRITE (TUNIT, 23} 12
IF (MR.GE.1) WRITE (IUNIT,24) R}
IF IMR.GE.2) WAITE (IURIT,Z5) A2
22 FORMAT (11X,21HIN AGOVE MESSAGE, L1=,110)
23 FORMAT (11X, 21HIN ABOVE MESSAGE, 12=,110)
120 24 FORMAT (11X, 21HIN ABOYE MESSAGE, R1=.E20.10:
= FORMAT (11X, 2THIN ABOYE MESSAGE, R2=,E20.10}
IF (ILKNTRL.LE.O} GO TO 40
c ERROA
WAITE [TUNIT,30! LEAR
125 30 FORMAT 1154 ERROR NUMBER =, 1101
40 CONTINUE
50 CONTIMUE
c TRACE -BACK
CALL FDUP
130 100 CONTINUE
IFATAL = 0
IF ((LLEVEL .EQ.21 .0R. { ILLEVEL .EQ.1) _AND_IMKNTRL (€Q.2113
TIFATAL = 1
¢ QUIT HERE IF MESSAGE IS MOT FATAL
125 IF (IFATAL.LE.O) RETURN
IF (LKNTRL.LE.O) GO O 120
c PRINT REASON FOR ABDRT
IF (LLEYEL.E@.1) CALL NERPRT
1 (35HI08 ABORT DUE TO UWRECOVERED ERFOR_,35)
140 IF (LLEVEL .EQ.2) CALL XERPRT
1 (29J08 ABORT DUE TO FATAL ERROR_,29)
c PRINT ERROR SUMMARY
CALL XERSAY (1R ,0,0.0,KDUMMY )
120 CONTINUE
145 c ABORT
IF ((LLEVEL.EG.2) .AND. (KOUNT .GT _MAXO{1_MAXMES! ! LMESSG = O
CALL XERABTIMESSG.LMESSG!
RE TURN
END
SYMBOLIC REFERENCE MAP tR=2)
ENTRY POINTS DEF LINE REFERENCES
4 XERRMY ' 55 3] s 35 148
VAR IABLES SN TYPE RELOCATION
663 IFATAL  INTEGER AEFS 135 DEFIMED 131 132
662 TUNIT INTEGER REFS 13 DEFIMED 112 113 1/0 REFS 14 15
16 117 124
0 n INTEGER F.p, FEFS 114 DEFIMED 1
0 12 INTEGER £.p. REFS 115 DEFINED 1
651 ma s INTEGER DEF INED 8
650 KDUMMY  INTEGER REFS 53 63 73 143
652 KOUWT INTEGER REFS 79 Hau T46
661 WUNIT INTEGER FEFS 112 DEFINED e
£55 LERR INTEGER REFS o5 124 DEFIMED 83 88
0 LEVEL INTEGER L REF'S 2057 9 g4 83  DEFIMED 1
SUBROUTINE XERRMY 74174 OPT=0 TRACE FTh 4.6:439 0722181 14.56.32 PAGE .
VARIABLES SN TYPE RELOCATION
€53 LFIRST INTEGER EFS es DEF INED at
686 LKNTRL  INTEGER REFS 49 50 s1 53 58 60 6t
63 62 70 7 73 85 % a9t
a3 8 122 t3  DEFINED 44 %0
656 LLEVEL  INTEGER RS es 93 e 01 102 104 106
20132 138 140 146 OEFIMED 84 89
£54 LMESSG  INTEGER REFS as 109 147 DEFIMED 82 87 146
664 LUN INTEGER  ARRAT REFS a2 110 12
647 MAXMES  INTEGER REFS an 146 DEFINED 45
0 MESSG INTEGER  ARRAY F.p. REFS 2 el 81 109 147
DEF INED 1
€57 MKNTRL  INTEGER PEFS 9 132 DEFINED 9
0 NERR INTEGER F.R, REFS 57 e 79 83 ae
DEF INED 1
Qo i INTEGER FP. REFS 1l 115 DEFINED 1
0 MNHESSG  INTEGER F.P. REFS 42 47 82 a7
DEF {MED 1
0 mR INTEGER F.e. PEFS 116 117 DEFINED 1
660 MMNIT INTEGER PEFS 19 113
0 R REA FP. REFS 116 DEFINED 1
0 R2 REAL F.P, REFS 57 DEFIWED 1
VARIABLES USED AS FILE WAMES, SEE ABUYVE
EXTERMALS TIPE  ARGS REFERENCES
F 0 50 &0 ™ )
LTMACH  INTEGIR ¢ 113
JASAYE  INTEGER ) 4 4 78
XERABT 2 54 &4 74 147
NERCTL 5 85
XERPRT 2 a8 43 51 58 59 61 68 69 7t
x 101 103 104 106 109 138 140
NERSAY s 53 63 73 ™ 143
NGETUA 2 110
IMLINE FUNCTIONS  TYPE  ARGS DEF LIMNE REFEREMCES
1ABS INTEGER 1 INTRIN 2
HAXO INTEGER 0 INTRIN %0 - 3
LIL INTEGER 0 iINTRIN %0 -
STATEMENT LABELS DEF LINE  REFEREWCES
55 2 56 47
106 4 & 57
137 10 7 o7
23 20 107 E]
512 22 Fur 10 114
577 23 £MT 19 115
604 24 FMT 120 116
611 25 FMT 121 17
822 30 £nT 125 124
36 40 126 122
0 %0 127 111
324 100 130 93 -
¥4 120 124 13
LOOPS LABEL  JNDEX FROM-TO  LENGTH  PROPERTIES
2%2 %o o wmft 111127 78 EXT REFS
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STATISTICS
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t SUBROUTINE XERGAYVIMESSG.NMESSE, NERR _LEVEL , ICOUNT ¢

MBSTRACT
RECORD THAT THIS ERRQR OLCURRED.

I:Empﬂﬂh OF PARAMETERS
MESSG, WMESSG. NERR, LEVEL ARE AS Im xERROR,
EXCEPT THAT WMEN NMESSG=0 TME TABLES MIiL BF
CUMPED AND CLEARED., AND WBEN NMESSG (5 LETS Tl ZER) THE
;#PS? HILL BE LUMPED AMD MOT CLEARED.
ICOUNT MILL BE TME MUMBER OF TIMES THIS MESSAGE MAS
BEEN SEEN, OR TEMO EF THE TAGLE MRS QVERFLOMED MO
DOES WOT COMVAIM THES MESSAGE SPECIFICALLY.
WHEN NMESSG-0, COUNT MILL NOT BE AL TEREC.

WRITTEN BY ROM JONES, WITH SLATEC COMMOR MATH [ IBRARY SUBCMMITTEE

10

1%

[alzlalslanlalalalnlalalelalalale le el

20 INTEGER F (37}, LUNIS)

DIMENSION MESSGITY

DEMENSION MESTAB 10 MERTAR: 30i _LEVTADE £00 _ROUNT (101

WEXT THREE DATA STATEMEWTS ARE SEEDED MERELY T0 SATISFY

CERTAIN CONYENTIONS FOR CONPILEWS MMICH DYNARICALLY

P C ALLOCATE STORMGE .

DATA I‘EST'CIH.I'ESTIGGZi PMESTAEL 31 PESTABIA! PESTABISY,
MESTABI6) FESTEGTI.I’ESI"IBI MESTABIS MESTABL 101
70,0,0.0,0.0,0,0.0,07

DATA NERTAR: 1) NERTARI2:! NERYAR: 3 NERTARA) MERTABES),
IERT'BIGI LMERTABI 7! NERTAB(B) NERTAB:9) ,NERTAB: 10}
19,0,0,0,0,0,0.0,0, ar

DATA LEVTABITI LEVTABE2S LEVTABI3) LEVTABIA: LEVTABIS)

1 LEVIAB 161, LEVTABCTE LECVTABIS) ,LEVTABLF 1 LEVTABI 10t
2 10,2,0,0,9,0,0.0,0.0/
*» C WEXT THO DATA STATEMENTS ARE MECESSARY TO PROVIDE A BLAMNK
C ERROR TABLE INITIALLY
DATA KOUNT 13 XOUMT 27, KOUNT 1 23 XQUNT (4) KOUMT LS,
1 KOUNT (6 KOUMT( 77 KEUNMT 1852  KOUMT (91  kUNT 10)
70,9,0,0.0,0,6.0.0,7
40 DATA KOUNMTX 704
[ MEXT DATA STATEMENT SETS UP JUTPUT FORMRY
DATA Fe1) Ft2) Fo3) Folr Fi53 FI61 ,FL7: F81 Fin FetQy,
1 Fu11 Fi12 FoT ) P14y Fi15: Fitgr FitT
PIHE T L THX 1K, JTHA _TH L TH L TH, L THI L8,
45 M 1M, .tH2 LIHE ,THI ,THO LW 7
IF INESS6.61.01 G0 To 80°
C DU THE TABLE
IF {KOUNTt13 . £G, 01 RETURN
[ PREPARE FORMAT
50 NCHAR = T1MACH:G)
CALL SBOFMT 12 NCHAR F B )3
= 20 - WNDuAR
ILL SBEFHT (2, NCOL,F 110G}
C PRINT TO EACH UNiT
5 CALL MGETUAILUN . NUNIT!
D0 &0 KUNIT=1,MUNIT
TUNIT = LUNIKUNLT)

[nTnl

[P

[

14.56. 32
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IF (IUNIT_EB_ Q1 TUNIT = [1MACHi4!
c PRINT TASLE HEADER
60 WRITE (IUNET,10)
10 FORMAT 13240 ERROR MEGSSAGE SUMMARY /
1 ATH FIRST WORD MNERR LEVEL COUNT
c PRINT BOOY OF TABLE
DO 20 ¥=1.10
65 IF {KOUNT!I}_EQ.01 GB TQ 30
WRITE (TUNIT,F) MESTABII! NERTABCE) LEVYAB¢I) KDUNT(I}
20 CONT [MUE
30 CONTIMUE
[« PRINT MNBER OF OTMER ERRORS
70 IF (KOUNTX ME_D} MRITE [UNIT, 40) KOUNTX
a0 FORMAT (41HOOTHER ERRORS wOT INDIVIDUALLY TABARATED-, 109
WRITE (JUNIT, 50!
50 FORMAT (1X)
60 CONTIMUE
] IF (WMMESSG.LT.0) RETURN
[4 CLEAR THE ERROR TABLES
Do 70 1=1,10
70 KOUNTIIt = O
KOUNTX = O
80 RETURN
80 COMTEMUE
[4 PROCESS A MESSAGE. ..
€ SEARCH FOR THIS MESSG, OR ELSE AM EMPTY S1QT FOR THIS MESSS,
C OR ELSE DETERMINE THAT THE ERROR TASLE IS FULL .
es 0o ?? !=}.I0
IF kOUmYi1r EQ.0r GO TQ 110
IF ¢MESSGITr ME_MESTABrIY: GO TD 90
IF tMERR.NE.NERTAB(I:! GO T0 9C
€ IF tLEVEL _NE _LEVTABI(I:! GO TO 90
G0 10 100
90 CONTINUE
[ THREE POSSIBLE CASES...
[« TABLE IS FULL
s KOUNTX = KOUNTX+1
ICOUNT = 1
RETURN
C MESSAGE FOUND TN TABLE
100 KOUNTIIE? = KOUNTETEE = ¢
100 ICOUNT = xOUNTiIE:
RETURN
[ EMPTY SLOT FOUND FOR MEM MESSASE
110 MESTABIILIE = MESSGET:
NERTAB I = MERR
105 LEVIABI I = LEVEL
WOUMTIEI) = 1
ICOUNT = ¢
RE TURN
END
SUBROUTINE XERSAY 74:74 OPT20 TRACE FTR 4_6+429 07:22/81 14.5 32 PAGE 3
SYMBOLIC REFERENCE MAP fRa2Y
ENTRY POINTS DEF LINE REFERENCES
4  XERSAY t aa ™ a0 ar (U1 0B
VARIABLES SM TrPE RELOCATEION
214 F INTEGER AT REFS 20 59 53 [ DEF INED 17d2
272 1 INTEGER REFS 5 asgh n 8 -1 - 29
n DEF INED [ 77 a5
Q0 ICOUNT IMTEGER F.P. DEFINED 1 %, 100 107
273 11 INTEGER REFS 2299 00 w3 104 105 106
DEF i NED 26
271 IuNtY INTEGER ltlf_’g ;g DEF INED 57 58 170 REFS &0 (43
360 wOUNT INTEGER ARRAY REFS 22 40 o5 &b 87 * 100
DEF [MED 10837 m 106
216 WOUMTX INTEGER REFS 20 DEF [NED 40 e ) 95
270 KUMIT INTEGER REFS 57 DEF IMELR
0 LEVEL INTEGER FP_ REFS w0 105 DEF INED 1
LEVTAB INTEGER ARRAY REFS 22 &6 OEF INED 10032 105
315 LM INTEGER ARRAT REFS P 55 57
0 556 INTEGER ARRAY F.P, REFS 2t o 103 DEF INED 1
322 MESTAR INTEGER ARRAY REFS 22 (2] ) DEF INED 10826 102
265 WO INTEGER REFS St 52 OEF INED %0
266 WCOL INTEGER REFS 52 DEF IMED: 52
0 NERR INTEGTR F.P, REFS 5 d 104 DEF INED 1
334 WERTAD INTEGER ARRAY REFS 2 (%] a9 DEF INED 10029 104
¢ WESSE INTEGER F.P REFS &6 s DEF INET 1
267 WNIT INTEGER REFS 5 56
YARIABLES USED AS FILE MATES, SEE ABOVE
ExTERNALS TrPE  ARGS REFERENCES
TIMACH INTEGER 1 =0
SBEFMT 3 51 53
XNGE TUA 2 55
STATEMENT LABELS DEF LIME  REFERENCES
222 10 FoT &t (2]
0 20 w7 ]
73 N &8 [+
247 40 T Tt 70
20 50 T 73 72
0 60 74 L7
o 70 T8 77
120 80 8 L)
14 90 €L as es 83 a0
152 100 T 31
169 110 103 87
LOOPS  LABEL TNDEX FROM-TO LENGTH PROPERTIES
41 60 " KUMIT 56 74 428 EAT REFS MOT ThWMER
54 20 e 1 o4 67 18 ExT REFS EXITS
10 70 77 78 48 INSTACK
122 90 [ 85 92 220 oeT EXITS




SUBROUTINE XERSAY 74/74  OPT=0 TRACE FTN 4.6+42% 07/22/81 14.56.32 PAGE 4
STATISTICS
PROGRAM LENGTH 4048 260
SUBROUTINE XGETF 74174 OPT=0 TRACE FTH 4.6+439 07/22/81 14 BL_32 PAGE 1
1 SUSROUTINE XGETF (KONTRL)
C
L ABSTRACT
C XGETF RETURNS TWE CURRENT YALUE OF THE ERROR CONTROL FLAG
5 [ IN KONTRL. SEE SUBROUTINE XSETF FOR FLAG VALUE MEANINGS.
C {KONTRL IS AN QUTPUT PARMMETER ONLY.)
[
C WRITTEN BY RON JONES, WITH SLATEC COMMON MATH LIBRARY SUBLOMMITTEE
E LATEST REVISION --- 7 RMNE 1978
10
KONTRL = JASAVE(2,0, .FMSE.}
RETURN
ENC

STYMBOLIC REFERENCE MAP (R=2)

ENTRY POINTS DEF LINE REFERENCES
4 XGETF 1 12
YARTABLES SN TYPE RELOCATION
0 KOWTRL INTEGER F.P, DEF INED 1 11
EXTERNALS TYPE ARGS REFERENCES
JASAYE INTEGER 3 1

STATISTICS
PROGRAM LENGTH 208 16




SUBROUTINE XGETUA TAITA  OPT=0 TRACE FTN 4.6+439 07/22/81 14.56.32 PAGE
1 SUBROUTINE XGETUACIUNIT,N)
c
c ABSTRACT
c XGETUA MAY BE CALLED 7O DETERMINE THE UNIT NUMBER OR NUMBERS
5 c TO WHICH ERROR MESSAGES ARE BEING SENT,
c THESE UNIT NUMBERS MAY HAVE BEEN SET 8Y A CALL TO XSETUN,
C OR A CALL TO XSETUA, OR MAY BE A DEFAULT VALUE,
c
C DESCRIPTION OF PARAMETERS
10 c ==QUTPUT--
¢ IUNIT - AN ARRAY DF ONE TO FIVE UNIT NUMBERS, DEPENDING
c ON THE VALUE OF N. A VALUE OF ZEAQ REFERS TO THE
C EGFALI.T UNIT, AS EGFIPED BY THE T1MACH MACHINE
c CONSTANT ROUTINE. OMLY JUNITI1),...,JUNITIN} ARE
15 ¢ DEFINED BY XGETUA. THE VALUES OF TUNITiN+11,...,
c IUNIT(E) ARE NOT DEFINED (FOR N,LT,S5) OR ALTERED
c IN ANY HAY BY XGETUA
C N - THE NUMBER OF UNITS To u-ucu COPIES OF THE
c ERROR MESSAGES ARE BEING SENT. N WILL BE IN THE
20 c RANGE FROM 1 TO 5,
C
g WRITTEN BY RON JONES, WITH SLATEC COMMON MATH LIBRARY SUBCOMMITTEE
DIMENSION IUNITIS)
25 N = JASAVEI(S,0, FALSE.)
00 30 I=1,N
INDEX = 1+4
IF (1.EQ.1) INDEX =
IUNITII) = JASAVE”NDEx 0, .FALSE )
30 30 CONTINUE
RETURN
£HD
SYMBOLIC REFERENCE MAP (R=2)
ENTRY POINTS OEF LINE REFERENCES
4 XGETUA 1 a1
VARIABLES SN TYPE RELOCATION
53 | INTEGER REFS 27 28 29 OEFINEO 2
54 INDEX INTEGER REFS 29 DEFINED 27 28
0 IUNIT INTEGER  ARRAY F.P, REFS 24 DEFINED 1 2
0N INTEGER F.P. REFS 26 DEFINED 1 5
EXTERNALS TYPE  ARGS REFERENCES
JASAYE  INTEGER 3 5 29
STATEMENT LABELS DEF LINE  REFERENCES
0 30 30 26
LOOPS  LABEL INDEX FROM-T0  LENGTH  PROPERTIES
23 30 .1 26 30 158 EXT REFS
SUBROUTINE XGETUA 74/74  OPT=0 TRACE FTIN 4.6+439 07/22/81 14.56.32 PAGE

STATISTICS
PROGRAM LENGTH

:31:] 4%




SUBROUTINE XGETUN 74/74  OPT=0 TRACE FTN 4.6+439 07/22/89

1 c SUBROUTINE XGETUN(IUNIT)
r ABSTRACT
C XGETUN GETS THE (FIRST: QUTPUT FILE TO WHICH ERROR MESGAGES
5 c ARE BEING SENT., TO FIND OUT IF MORE THAN ONE FILE 15 BEING
E USED, ONE MUST USE THE XGETUA ROUTINE,
C DESCRIPTION OF PARAMETER
c --QUTPUT~~
10 C TUNIT ~ THE LOGICAL UNIT MNJMBER OF THE (FIRST) UNIT TO
[ RHICH ERROR MEGSAGES ARE BEING SENT,
c A YALUE OF ZFRO MEANS THAT THE DEFAULT FILE, AS
g DEFINED BY THE [1IMACH ROUTINE, IS BEING USED,
1% c WRITTEN BY RON JONES, WITH SLATEC COMMON MATH L IBRARY SUBCOMMITTEE
E LATEST REVISION --- 23 MAY 1979
TUMIT = JASAYE!3,0, .FALSE.)
RE TURN
20 END

SYMBOLIC REFERE{CE MAP (Rr2)

ENTRY POINTS DEF LINE REFERENCES
4 XGETUN 1 19
YARIABLES SN TYPE RELOCATION
0 IUNIT INTEGER F.P. DEF INED 1 18
EXTERNALS TYPE  ARGS REFERENCES
JASAVE INTEGER 3 18
STATISTICS

PROGRAM LENGTH 208 16

t4,56,32

PAGE




ThIT4 OPT=( TRACE FIN 4.6¢433 07/%2/81  14,66,32 PAGE
1 SUBROUT INE XSETF (KONTRL |
I
r ABSTRACY
¢ xSETF SETS THE ERROR CONTROL FLAG VALUE TO KONTRL.
] c IKONTRL 1S AN INPUT PARAMETER ONLY. T
C THE FOLLOWING TABLE SHOWS HOW EACH MESSAGE [S TREATED,
C DEPENDING DN THE WALUES OF KONTRL AND LEVEL, {SEE XERROR
E FOR DESCRIPTION OF LEVEL.)
10 ¢ JF KONTRL 1S ZERD OR MEGATIVE, MO INFORMATION OTHER THAN THE
C MESSAGE TTSELF (INCLUDING NUMERIC VALUES, IF ANY! HILL BE
C PRINTED. IF KONTRL IS5 POSITIVE, INYRODUCTDH\' MESSAGES
E TRACE-BACKS, ETC,, WilL BE PRINTED IN ACDITION TO THE PESSAGE.
15 C TABS {KONTAL )
C LEVEL =} 1 2
C VALUE
C 2 FATAL FATAL FATAL
C
20 c 1 NOT PRINTED PRINTED FATAL
C
C Q NOT PRINTED PRINTED PRINTED
C
C -1 NOT PRINTED PRINTED PRINTED
25 C ONLY DMLY
C ONCE ONCE
C
C HRITTEN BY RON JOMNES, WITH SLATEC COMMON MATH LIBRARY SUBCOMMITTEE
o C LATEST REYISION --- 23 MAY
3 C
IF 1 (KOMTRL.GE.(-2)) AND, (KONTRL ,LE.2)1 GO TO 10
CALL XERAWY (J9HXSETF  -- INVALID VALUE OF KONTRL (I1).,33,1,2,
1 1,KONTRL,0,0,0..0.1
RE TURN
35 10 JUNk = JASAVE (2, KONTRL, .TRUE.:
RETURN
END
SYMBOLIC REFERENCE MAP 1R=2)
ENTRY POINTS DEF LINE REFERENCES
4 XSETF 1 kN
YARTABLES SN TYPE RELOCATION
S0 JUNK « INTEGER DEF INED 35
0 KONTRL INTEGER F.P. REFS 2x31 32 k] DEF INED 1
EXTERNALS TYPE  ARGS REFERENCES
JASAVE INTEGER 3 35
XERAWY 10 32
SUBROUTINE XSETF 74¢74  DPT=0 TRACE FTN 4.6+43% 07/22/81 14,56.32 PAGE
STATEMENT LABELS DEF LINE  REFERENCES
17 10 35 31
STATISTICS

PROGRAM LENGTH B&B 46




SUBROUTINE XSETUA 74174 0PT=0 TRACE FTN 4 6+439 07/22/81 14 ,6h, 32 PAGE
t SUBROUTINE XSETUAIIUNIT, NI
C
3 ABSTRACT
C XSETUA MAY BE CALLED TO DECLARE A LIST OF UP TO FIVE
5 C LOGICAL UNITS, EACH OF WMICH 1S TO RECEIVE A COPY OF
C EACH ERROR MESSAGE PROCESSED BY THIS PACKAGE,
C THE PURPOSE OF XSETUA IS TD ALLOW SIMULTANEOUS PRINTING
C OF EACH ERROR MESSAGE ON, SAY, A MAIN OQUTPUY FILE,
C AN INTERACTIVE TERHINAL AND OTPER FILES SUCH AS GF!APHILS
10 C COMMUNICATION FILES
c
C DESCRIPTION OF PARAMETERS
C --INPUT--
C TUNIT - AN ARRAY OF UP TO FIVE UNIT MUMBERS,
% [y NORMALLY THESE NUMBERS SHOULD ALL BE DIFFERENT.
C 1BUT DUPLICATES ARE NOT PROHIBITED
C N - THE NUMBER OF UNIT NUMBERS PROVIDEU IN IUNIT,
¢ MUST HAVE ' LE. N .LE, 5,
C
20 C WAITTEN BY RON JONES, WITH SLATEC COMMON MATH LIBRARY SUBCOMMITIEE
C LATEST REWISION --- 23 MAY 1979
C
DIMENSION [UNITI6)
IF t(N,GE,1) AND, IN,LE.S#) GO TO 10
25 CALL XERRWY!3I4HXSETUA -- INVALID VALUE OF N (111,,34,1,2,
H 1,N,0,0,0.,0.)
RE TURN
10 CONTINUE
bg 20 I=1.N
30 INDEX = I+4
IF (1.EG.1: INDEX = 3
JUNK = JASAVE{INDEX, IUNITi[),  TRUE.)
20 CONTINUE
JUn = JASAVE 15 ,N,  TRUE
35 RE TURN
END
SYHBOLIC REFERENCE MAR (R=2|
ENTRY POINTS DEF LINE REFERENCES
4 XSETUA 1 27
VARTABLES SN TYPE RELOCATION
110 1 INTEGER REFS 30 31 32 DEFINED 29
117 INDEX INTEGER REFS 32 DEF INED 30 31
0 IUNIT INTEGER ARRAY F.P. REFS 23 32 DEF INED 1
112 JUNK INTEGER DEF INCD 32 34
0 N INTEGER F.P. REFS 2e2a 25 29 34 DEF [MED 1
EXTERNALY TYPE ARGS REFERENCES
J4 . AVE INTEGER 3 32 J4
XERRHY 10 25
SUBROUTINE XSETUA T4/TA 0PT=0 TRACE FTN 4. 6+439 07/22/81 14.%6.32 PAGE
STATEMENT LABELS DEF LINE  REFERENCES
0 10 28 24
60 20 33 29
LOOPS LABEL INCE X FROM-TO LENGTH PROPERTIES
32 20 LI 29 33 178 EXT REFS
STATISTICS

PROGRAM LENGTH 1248 B84




SUBROUTINE wSETUN 74174 ORPT=0 TRACE FIN 4 .6+439 07228t 14 .56 32 PAGE 1
1 R SUBROUTINE XSETUNIIUNIT)
i ABS THA
C lS[TLN SETS THE QUTPUT FILE TO WHICH ERROR MESSAGES ARE TO
& [ BE SENT, ONLY ONE FILE wiLL BE USED. SEE XSETUA FOR
E HOM TO DECLARE MORE THAN ONE FILE.
? DES?#PTION OF PARAMETER
10 C IUNIT - AN INPUT PARAMETER GIVING THE LOGICAL UNIT NUMBER
E TO wHILH FRAOR MESSAGES ARE T{) BE SENT,
C WRITTEN BY RDW JONES, WITH SLATEC COMMON MATH LIBRARY SUBLOMMITTEE
. E LATEST REVISION --- 7 JUNE 1970
1
KK oz JASAVE (3, TuNIT, TRUE .
JUk = J4SAVE (S, 1, TRUE, |
RETURN
END
SYMBOLIC REFERENCE MAP |R=s21
ENTRY POINTS DEF LIiNE REFERENCES
4 XSETIN 1 18
YARIABLES SN TYPE RELOCATION
0 IUNIT INTEGER F.P. REFS 16 DEF INED 1
32 Jumk INTEGER DEF INED 18 17
EXTERNALS TYPE  ARGS REFERENCES
JASAVE INTEGER 3 16 17
STATISTICS
PROGRAM LENGTH 338 27
74:74 0PT=0 TRACE FIN 4 6+¢439 07/22/87 14 .56,32 PAGE T
1 INTEGER FUNCTION TtMACHIT)
[
[ SANDIA MATHEMATICAL PROGRAM L IBRARY
¢ APPLIED MATHEMATICS DIVISION 2646
s [ SAM)IA LABORATORIES
C ALBUGUERGUE, NEW MEXICO 87185
[ CONTROL DATA 6600/7600 VERSION 8.1 AUGUST 1980
C ERNEZRANSRENETRARTARRNNRY
c ] 1SSUED BY ¥
10 C t  SANDIA LABORATORIES, s
[ t A PRIME CONTRACTOR +
c trenfRin 0 THE L
c *  UNITED STATES *
C L] DEPARTMENT *
15 c * OF *
[« ] ENERGY *
C CERARAENRRTUNNRNNNNTE  —~-NOTICE--~ tonmssnssesssrsssnsey
c *THIS REPORT WAS PREPARED AS AN ACCOUNT OF WORK SPONSOREDE
C v BY THE UNITED STATES GOVERMMENT, HNEITHER THE UNITED =
20 c ¢ STATES NOR THE UNITED STATES DEPARTMENT OF ENERGY, .
c 4 NOR ANY OF THEIR EMPLOYEES, »
c ¢« HOR ANY OF THEIR CONTRACTORS, SLBCONTPACTORS OR THEIR =
[ + EMPLOYEES. MAKES ANY WARRANTY, EXPRESS OR IMPLIED, OA o
C v ASSUMES ANY LEGAL LIABILITY OR RESPONSIBILITY FOR THE &
25 C . (It ACCURACY, FAERRRRRKE r
[ [ L] + COMPLETENESS ] .
C ] ] » OR USEFULMNESS 1 ] *
C ] [ " OF ANY * ] 3
[ r ] ¥ INFORMATION, ] ]
a0 [« . ] »  APPARATUS, + ] ®
o . vk ] PRODUCT * (3141 ]
C 4 + s 0A PROCESS + ] ]
[ [ ’ = DISCLOSED, + L] ®
C [ 1 * (R REPRESENTS ¢ [} ]
k3 C r ] E1 ] THAT ITS " . [}
4 . + as USE WOULD NOT 10 . *
C fAERERENE EL] INFRINGE 1) LRI LIZL]
C L1 PRIVATELY 2
C " OWMNED bl
40 C LL] RIGMTS, i
C 1] 1"
c 1] 1]
C 1] Y]
C ANRRUARIRIRINARRRSN
4% C
c
c T1MACH CAN BE USED TO OBTAIN MACHINE-DEPENDENT PARAP(TERS
C FOR THE LOCAL MACHIME ENVIARONMENT. IT IS A FuNCTION
[ SUBACUTINE WITH ONE |INPUTI ARGUMENT, AND CAN BE CALLED
&0 c AS FOLLOWS, FOR EXAMPLE
C
E K = HMACH{T¢
[ WHERE §=%,.,.,1&. THE (OUTPUT) VALUE OF k ABOYE Is
6% c DETERMINED BT THE (INPUT! YALLE OF I, THE RESULTS FOR
E YARIOUS YALUES OF [ ARE OlSCUSSED BELOH,




T4/74  OPT=0 TRACE F™ 4,6+439 07/22/81 14.56,.32 PAGE

170 UNIY NLH‘ERS

[+
9 [ TMACH! = THE STANDARD INPUT UNIT,
&80 4 11MACH1 2| = THE STANDARD QUTPUT UNIT.
c I1MACH! 3) = THE STANDARD PUNCH UNIT
C 11MACHI 41 = THE STANDARD ERROR MESSAGE UNIT,
C
C WORDS,
65 C [1MACHI 5) = THE NUMBER OF BITS PER INTEGER STORAGE UNIT,
E TIMACH! 61 = THE NUMBER OF CHARACTERS PER INTEGER STORAGE UNIT,
C INTEGE
C ASSLI{ INTEGERS ARE REPRESENTED IN THE S-DIG!T, BASE-A FORM
70 o
[ SIGN ( XIS=1)%Asx(S-1) + ., + X(T)eA + X101 )
o
o WHERE QO .LE. XtI) ,LT. A FOR I=0,...,8-1.
C I1MACHI 7)1 = A, ‘l'l-EBSE
75 o I1MACH| 81 = §, YHE NUMBER OF BASE-A DIGITS,
c T1MACHY 91 = A¥xS - 1, THE LARGEST MAGNITUDE.
[
C FLOATING-POINT NUMBE
C ASSUME FLOATING- POINT NUMBERS ARE REPRESEMTED IN THE T-DIGIT,
B0 o BASE-B FORM
[ SIGN (BssErsl {XIT)/B) + ... + (DiT)/BxxT) |
C
C WHERE O .LE. XiI) .LT. B FOR I=1, , T,
C 0 .LT. X(il,AmEHN .AE. E .LE. EHA)(
85 C I1MACH(10}1 = B THE BASE.
C
C  SINGLE-PRECISION
C ITIMACHI111 = T, THE NUMBER OF BASE-B DIGITS.
C TTHACHI12) = EH]N. THE SMALLEST EXPOMENT E.
0 C ITHACH (13} = EMAX, THE LARGEST EXPOMENT E.
C
C DOUBLE-PRECISION
C TIHACH (14} = T, THE NUMBER OF BASE-B DIGITS,
[ TTMACH(1S} = EMIN, THE SMALLEST EXPOMENT E.
35 (o T1MACH( 16} = EMAX, THE LARGEST EXPOMNENT E.
C
C TO ALTER THIS FUNCTION FOR A PARTICIRAR ENYIRONMENT
C THE DESIRED SET OF DATA STATEMENTS SHOWD BE ACTIVATED a8y
C REMOVIMG THE C FROM COLUMN 1. ALSO, THE YALUES OF
100 C T1HACHI 1) - T1MACHI(4) SHOULD BE CI-ECKED FOR CONSISTENCY
C HWITH THE LOCAL OPERATING SYSTEM.
C
C ADAPTED FROM THE BELL LABS PORT MATHEMATICAL SUBROUTINE LIBRARY
C REF, P A, FOX, A D_ HALL, AND N.L. SCHRYER
105 C iTl-E PORT MATHEMATICAL SUBROUTINE LIBRARYx
c BELL LABS COMPUTING SCIENCE TECHMICAL REPORT MO, 47
o SEPTEMBER 1976
C
0 c INTEGER IMACHI1B),QUTPUT
1
C EQUIYALEMCE (IMACH(4),0UTPUT!
C
c MACHINE CONSTANTS FOR THE BURROUGHS 1700 SYSTEM,
C
FUNCTION [1MACH 74174 OPT=0 TRACE FTH 4.6+439 Q7/22/81  14.56.32 PAGE
118 C DATA IMACHI 1) / 7/
C DATA IMACH! 2) / 2/
C DATA IMACH( 3) / 2 ¢
C DATA IMACH{ 4) f e/
C DATA IMACH! &) / 3%/
120 C DATA IMACH! &) / 4 7
c DATA IMACH( 7) [ 2!
o DATA IMACH( 8) / 33/
C DATA IMACH( 9 ¢ ZiFFFFFFFF /
o DATA IMACH{10) [ 217
125 C DATA IMACHI11) 7 24 ¢
C DATA IMACH(12) ¢ -29& /
C DATA IMACH(13) 7 266 /
C DATA IMACH(14) / 60 /
C DATA IMACH(15) / -2%& f
130 C DATA IMACHI16) / 255 /
C
g MACHIME CONSTANTS FOR THE BURROUGHS 5700 SYSTEM,
C DATA TMACH! 1) ¢ 51/
138 C DATA IMACHI 20 / 6/
C DATA IMACHL 3) / 7
c DATA IMACHL 41 / 6 /
C DATA IMACH! S) ¢ 48 /
C DATA IMACH! &) / 6/
140 C DATA IMACHI 7} / 217
C DATA IMACH( 8) / 39 /
C DATA IMACH{ 9! / Q0QO7777777777777 ¢
C DATA IMACH(10) / B /
C DATA IMACHI11) / 13 4
145 C DATA IMACH(12) / =50 /
C DATA IMACH(13} / 76 /
o DATA IMACH(14) / 26 /
C DATA TMACH{15} ¢ -50 /
c DATA IMACHITG) 7/ T8
180 c
C MACHINE CONSTANTS FOR THE BURROLGHS 6700/7700 SYSTEMS,
C
C DATA IMACHI 1) / 51
o DATA IMACHC 20 7 & /
155 C OATA IMACH! 31 / 7/
C DATA IMACHI 4) / b/
c CATA IMACHI 5! /7 48 ¢
C DATA IMACHI &) / 6/
C DATA IMACHI 7} / 2 !
160 C DATA IMACHI 81 / 39 /
c DATA IMACH( ) / 00007777777777777 7
C DATA 1MACHI10) 7 8/
C DATA IMACHI1Y) 7 13 ¢
C DATA IMACHI12] / ~50 /
165 o} DATA IMACM(13) / 7% /
C DATA IMACHI14! / 26 /
c DATA IMACH(1%1 / -32754 /
E DATA IMACHIG! / 232780 /
170 E MACHINE CONSTANTS FOR THE CDC &000/7000 SERIES,




FUNCTION 11MACH 74174 OPT=0 TRACE FIN 4,6+439 07/22/81 14.56,32 PAGE 4
DATA IMACHT 1} / 5 ¢
DATA IMACHI 2! ¢ 6/
OATA IMACHU 33 / 74
175 DATA IMACH( 4) /&LOUTPUT/
DATA IMACH( &y ¢ &0 /
DATA IMACH! &) ¢ 10 /
DATA TMACHt 7) ¢ 2 ¢
DATA IMACHI 8) / 48
t1a0 DATA IMACHL 9) ¢ QO0OT7777772777777778
DATA IMACHI10) / 2/
DATA [MACHIYt) 7 4B ¢/
DATA IMACHt12) / ~974 ¢
DATA IMACHEI3) / 1070 ¢/
a8 DATA IMACH(14) ¢ % /
OATA IMACHI15) / -927 /
DATA IMACH{1&) / 1070 /
C
, c MACHINE CONSTANTS FOR THE CRAY 1
30 C
C DATA IMACH! 11 ¢ 100 /
o DATA TMACHI 2) ¢ 101 /
c DATA IMACH( 3) ¢ 102 /
C DATA IMACHI 41 ¢/ 101 ¢
195 c DATA IMACHI( 53 / ed /
C DATA IMACH{ &} / 8/
C DATA IMACH! 7% / 27
C DATA IMACH! 8) / 63 /
o DATA IMACH( 93 / 777777777777777177777B /
200 C DATA IMACH(10) / 2/
C DATA IMACH(11) / 4B /
C DATA IMACH(12) / -8192 /
C DATA [MACH!13) / 81 /
o DATA TMACH(14) / % /
205 C DATA IMACH(15) / -8192 ¢/
c DATA IMACH(1&) / €19 ¢/
c
[ MACHINE CONSTANTS FOR THE DATA GENERAL ECLIFSE $/200
C
210 c DATA IMACHt 1) / 11 ¢
C DATA IMACH{ 2) / 12 7
[ DATA IMACHI 33 / 87
c DATA IMACH( #4) ¢ 10 ¢
c DATA IMACHI S} /16 /
215 C DATA IMACRI &) 7 27
C DATA IMACHI 7) ¢ 21
o DATA [MACH( B} ¢ 15 /
C DATA IMACHI 9y 732767 7
C DATA IMACHI10Y ¢ 16 7
220 c DATA IMACHI11) 7 6/
[ DATA TMACHI12) [/ -64 /
C DATA IMACH(13) 7 &3 /
o DATA IMACHI14) / 14/
c DATA IMACHIIS) / —64 /
225 C DATA [MACHI1E) / &3 ¢
C
C MACHINE CONSTANTS FOR THE HARRIS 220
c
FUNCTION [1MACH T4/ T4 0PT=0 TRACE FTN 4.6+439 07/22/81 14.56.32 PAGE S
C DATA IMACH( 1) / 517
230 [ DATA [MACHL 2) ¢ 6/
C DATA TMACHC 3 / o/
C DATA IMACH( 4} / 6 /
[« DATA [MACHL S5) / 24 ¢
[ DATA IMACH! &) / 314
235 C DATA TMACHt 7) ¢ 21
C DATA IMACHt B8) / 23 1
C DATA IMACH{ 9) / 8389%07 1
o DATA IMACH!10) ¢ 27
c DATA IMACHI11) ¢ 23 7
240 C DATA IMACHI12) ¢ =127/
C DATA IMACHI1) ¢ 127 7
C DATA IMACHI14) ¢ ! 7
C DATA IMACHtI5) ¢ =127 1
C DATA TMACHI16) / 127 ¢
245 C
C MACHINE CONSTANTS FOR THE HONEYWELL £00/6000 SERIES.
C
C DATA IMACH( 1) / 5
C DATA THACH( 21 / 6/
250 C DATA IMACH( 1) ¢ 43 7
C DATA THACH{ 4) ¢/ 6/
C DATA IMACH( 5) / 36 /
C DATA IMACH{( &) ¢ 6/
[ DATA IMACH(L 7) / 21/
255 Cc DATA THACH( B} / 3%/
Cc DATA IMACH( %) ¢ 0377777777777 4
Cc DATA IMACH{101 / 2/
[ DATA IMACH{(11) / 27 7
C DATA IMACHiIdI21 4 -127 ¢
260 C DATA IMACH{13) / 127 /
[ DATA IMACH{14) / &3 ¢/
C DATA [MACHIS) / =127 /
C DATA IMACHi18) / 127 /
C
265 c MACHINE CONSTANTS FOR THE 18M 3607370 SERIES,
C THE XERQX SIGMA 5/7/9 AND THE SEL SYSTEMS BS/96,
C
C DATA IMACH{ 11 / 517
C DATA THACH( 21 / 6/
270 C DATA IMACH( 3) / T
C DATA TWALCH! &) / & /
C DATA TMACH! S) / 32 /
[ DATA [MACHC &) /4 ¢
C DATA [MACHC 71 ¢ 2/
275 C DATA [WACH( &) ¢/ 31 ¢
(o} DATA IMACH! 91 / ZIFFFFFFF /
[ DATA 1MACH(1D1 / ¢ /
C DATA [MACHI111 / 6/
C DATA IMACHI12! / -64 /
280 C DATA IMACHII3) / B3 /
C DATA IMACH(14) / 14 ¢
c DATA IMACH!15] / -&d /
C DATA IMACH(1&: / &3 /
C
285 C MACHINE CONSTANTS FOR THE PCP-10 (kA PROCESSOR) .




FUNCTION I1MACH TAIT4 OPT=0 TRACE FTN 4 B+439 07/22/81 14.,56,32 PAGE 6
C
c DATA IMACHI 1) / 5 ¢
[ DATA IMACHI 2) / [
C DATA [MACHI 3t / 5 ¢
230 C DATA IMACHI| 4 / L
[n DATA IMACH! S5} / 3% ¢/
C DATA IMACHI &) / S ¢
C DATA IMACH( 7} ¢ 21
C DATA TMACH( By / -4
295 c DATA IMACHI 9) / “377777777777 ¢
C DATA IMACHI10) / 2/
C DATA IMACHI11) / 27 ¢
C DATA IMACHI12) / -12B /
C DATA IMACHI13) / 127 ¢
300 C DATA TMACH{14] / 54 /
C DATA IMACHI151 / -101 ¢
C DATA IMACHI1&1 /127 ¢
C
305 g MACHINE COMSTANTS FOR THE PDP-10 (KI PROCESSOR).
C DATA [MACH( 1) / 5/
C DATA IMACHL 2} / b/
£ DATA IMACH! 3) / 5 i
c DATA IMACHt 43 / &/
310 C DATA IMACHI S5) ¢ 3% /
c DATA IMACH( &) / 5 4/
C DATA IMACH: 73 / 27
C DATA IMACHt 8) / 35 4
4 DATA IMACHI 9) / "377777777777 ¢/
315 c DATA IMACHI 101 / 27
C DATA TMACH{t11) / 27 /
C DATA TMACH{12) / -12B /
c DATA IMACH{131 4 127 /
[ DATA IMACH{14} + &2 /
320 c DATA IMACH{15) / -128 /
g DATA IMACH{1E) / 127 /
C MACHIME CONSTANTS FOR PDP-11 FORTRANIS SUPPGRTING
C 32-BIT INTEGER ARITHMETIC.
326 C
C DATA IMACH( 1) / 5 4
C DATA IMACH( 21 / 67
c DATA IMACH( 3@ / 51
C DATA [MACH! 43 / 6/
330 C DATA IMACH( 5) / 32/
c DATA IMACH! &) / 47
C DATA IMACH!-7) / 2/
C DATA IMACH! 8) / 31/
c DATA IMACH( 93 / 21474836 /
kel [ DATA IMACH{10Q) / 2/
c DATA IMACH{11) / 24 /
c DATA IMACHI12) / -127 /
C DATA IMACHi13) / 127 /
c DATA IMACH(i4] / 56 /
340 [« DATA IMACH{15) ¢ -127 ¢
C DATA IMACHITGE) 7 127 /
[
FUNCTION T1MACH 74/74  OPT=0 TRACE FTN 4.6+439 Q7/22/81 14.5k.32 PAGE 7
C MACHINE CONSTANTS FOR PDP-11 FORTRANLS SUPPORTING
[ 16-BIT INTEGER ARITHMETIC.
345 c
Cc DATA [MACHI 1) 7/ L
[n DATA IMACHI 20 7/ [
[ DATA FMACHI 3) 7 57
C DATA EMACHI 4) 7/ & 7
350 C OATA IMACHT St / 16 /
C DATA IMACHI Bt / 2/
C DATA IMACHI 7} / 2/
C DATA IMACH! 8! / 15 ¢
C DATA IMACH( 9) ¢ 32767 ¢
355 C DATA IMACHL10) / 2
C DATA IMACHI11) /7 24 ¢
C DATA IMACHI12) / -127 ¢/
C DATA IMACHI13) ¢ 127 /
C DATA TMACHIT4) / 56 /
360 C DATA IMACHI1S) / -127 ¢
C DATA IMACHU1B) ¢ 127 f
C
C MACHINE CONSTANTS FOR THE UNIVAC 1100 SERIES,
C
35 C NOTE THAT THE PUNCH UNIT, I[1MACHI3}, HAS BEEN SET TO 7
C HHICH IS APPROPRIATE FOR THE UNIVAC-FOR SYSTEM.
C IF YOU HAVE THE UNIVAC-FTN SYSTEM, SET [I% TO 1.
C
c DATA IMACHI 11 / 5/
370 C DATA TMACHI 20 / &/
C DATA IMACH( 3) / T/
C DATA IMACH( 4) / 6/
C DATA TMACHI S / 3% ¢
C DATA IMACHI &) / 6/
ars C DATA IMACHI 7) ¢ 2!
[ DATA IMACM( B) / 35 /
C DATA IMACHI 91 ¢ 0377777777717 /
C DATA IMACHI10) / 2/
c DATA IMACHI11) / 27/
360 C DATA IMACHiI12) / -128 /
c DATA IMACHI13) / 127 /
C DATA IMACH(14) / &0 /
C DATA IMACHI15) /-1024 /
C DATA IMACH(16) ¢ 1023 /
385 [
IF (I ,LT, 1t ,OR, ! .GT, 1&6) GO TG 10
C
T1MACH=TMACHI T}
RETURN
90 [
10 CONTIMUE
c CALL XERROR(25HI1MACH -- [ OUT OF BOUNDS,25,1,2!

END
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SYMBOLIC REFERENCE MAP (R=2)
ENTRY PDINTS OFF LINE REFERENCES
5 1IMACH 1 389 394
VARIABLES SN TYPE RELOCATION
0 1 INTEGER F.P. REFS 2¢386 388 DEFINED 1
¥ IMACH INTEGER  ARRAY REFS 109 388 DEF INED 172 173 174 175
176 177 178 179 190 181 182 183
184 185 tee 187
33 [IMACH  INTEGER DEF INED 388
34 QUTPUT « INTEGER  sUNDEF REFS 109
EXTERNALS TYPE  ARGS REFERENCES
XERRDR 4 392
STATEMENT LABELS DEF LIME  REFERENCES
20 10 391 38
STATISTICS
PROGRAM LENGTH 818 43
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REAL FUNCTION RIMACHIT)

SANDIA MATHEMATICAL PROGRAM L IBRARY
APPLIED MATHEMATICS DIVISION 2646
SANDIA LABORATORIES
ALBUQUERQUE, NEW MEXICO 87185
CONTROL DATA &B00/7600 VERSION B.1 AUGUST 1980
ETERARRNEHRTRARA AR RARRERS
L] 1SSUED BY []
2 SANDIA LABORATORIES,
L A PRIME COMTRACTOR
ETEIITEYY T0 THE
& UNITED STATES
. DEPAS;PENT

[
ENERGY
SREATIRIEATERARNRINAR  ==aNOTICE=o=  HuERRSRNRERREORNRERINE
fTHIS REPORY WAS PREPARED AS AN ACCOUNT OF WORK SPONSORED®
EY THE UNITED STATES GOVERNMENT. NEITHER THE UNITED #

-

+  STATES NOR THE UNITED STATES DEPARTMENT OF ENERGY, ¢
* NOR ANY OF THEIR EMPLOYEES, *
s NOR ANY OF THEIR LONTAACTORS SUBCONTRACTORS, OR THEIR =
¢ EMPLOYEES, MAKES HARRANT'I EXPRESS OR IMPLIED, OR =
+ ASSUMES ANY LEGAL LliﬂlLITV OR RESFONSIBILITY FOR THE +
* [EETETITEY] ACCURACY FAERRARNAS +
] [ L] CWLETENESS ' * *
] [} [ ] ] ]
* ] ] OF‘ AHY [} ] *
* . & INFORMATION, ¢ b b
T ] & APPARATUS, ] ] E
] FELY] ] PRODUCT * ELId ] *
] ] e OR PROCESS o 2 ]
E] E] *  DISCLOSED, ] ] *
' [ * OR REPRESENTS o ] *
* * 1" THAT |75 1] 1 )
] ] 12 USE WOULD NOT #a ] ]
LTI YERL] 1 INFRINGE (1] [TITETITY]

" PRIVATELY o

" OWNED (1]

i RIGHTS, "

" 1]

1" "

9 "

TEARATINRERANRNNNRIN

AIMACH CAN 8 USED 10 NTMN MACHTNE - MPEMINT PARAPETERS
FOR THE LOCAL MACHINE ENVIAONMENT, 17

SUBRCUTIME MITH ONE 1INPUTI ARGUMENT, hM‘) CAN BE C.ILL!D
AS FOLLOMS, FOR EXAMPLE

Az RIMACHITY
WHERE [=1,,,,,5, THE 1QUTPUT) YALUE or A ABOYE 1S
DETERMINED BY THE (INBUT) VALUE OF 1. THE RESWLTS FOR
YARIOUS YALLES GF | ARE nlscusssb BtLou
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SINGLE-PRECISION MACHINE CONSTANTS

ATMACHIT
AIMACHI 2)

ATMACHT &)

BeviEMIN-¥1, THE SMALLEST POSITIVE MAGNITIDE
BesEMAXS (Y - Beki-TIi, THE LARGEST MAGNITUDE .

Bewi)-T), THE LARGEST RELATIVE SPACING,

L3
ATMACHIAL = Besi-T1, THE SMALLEST RELATIVE SPACING .
=

RIMACHI 5

LOG10 I8

TO ALTER THIS FUNCTION FOR A PARTICLILAR ENYIRONMENT
THE DESIMED 96T OF DATA STATEMENTS SHOLAD BE ACTIVATED BY
REMOVING THE C FROM COLUMN 1,

WHERE POSSIRLE,

OCTAL OR HEXADECIMAL CONSTANTS HAVE BEEN USED

TO SPECIFY THE CONSTANTS EXACTLY WHICH HAS IN SOME CASES
REQUIRED THE USE OF EQUIVALENT INTEGER ARRAYS,

ADAPTED FROM "'E BELL LABS PORT NTFEHAT!C.II. SUBRGUTINE { [BRARY
REF , Pl FOX, A,D, HALL, AND N.L, SCHR
o THE PORT HAHIHM’IC*L SUBRGUT INE 1BRM
BELL LABS COMPUTING SCIENCE YECPN!C!L REPGRT NO. 47
SEPTEMBER 1976

INTEGER SMALL (2}
INTEGER LARGE(2}

INTEGER LOG1O/21
REM. RMACHI(S)

EQUIVALENCE
EQUIVALENCE

EQUIVALENCE

(RMACH (1), SMALL (1)}
IRMACHIZ ) ,LARGE (11}
[RMACHI(3) ,RIGHTI1 )}
(RMACH 14 ) ,OIVER(1 )}
1AMACH(5),L0G1011) )

MACHINE CONSTANTS FOR THE BURROUGHS 1700 SYSTEM.

DATA RMACHI1) /
DATA RMACHI 21 7/
DATA RMACH{3) / 24E
DATA RMACHI4) /
DATA RMACHIS) /

2400800000
I8FFFFFFFF

.

MACHINE CONSTANTS FOR THE BURRQUGHS $700/6700/7700 SYSTEMS,

DATA RMACHT 11 / (1771000000000000 /
DATA RMACH (21 / QQ777777777777777 ¢
DATA RMACHI ) / 01311 /
DATA RMACH .41 / 01301000000000000 /
DATA AMACH!S) 7 01157163034761675 /

MACHINE CONSTANTS FOR THE CDC &000/7000 SERIES.

DATA RMACH 1) / 000140000000000000008
DATA RMACH(2) / 3776777T7777777177778
DATA RMACHI3) / 1b4040000000000000008
DATA RMACHI 41 7/ 164140000000000000008

-
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DATA RMACMIG: / 171bA6d20232411787208 /
MACHINE CONSTANTS FOR THE CRAY 1

DATA RMACHIY
DATA RMACHIZ)
DATA RMACH! 3)
DATA RMACHIA) / 3772240000000000000008
DATA RMACHIS ) I777746420232411757208

MACHIME CONSTANTS FOR THE DATA GEMERAL ECLIPSE 5/200

NOTE - 1T MAY BE APPROPRIATE TO INCLUDE THE FOLLOWING CARD -
STATIC RAMACHIS)

DATA SMALL /20K, 0/ ,LARGE/77777K, 177777k}
DATA RIGHT/I5420K,0/,01VER/ 26020K,Q/
DATA 1OG10/40423%, 42023K /

MACHINE CONSTANTS FDR THE HARRIS 220

DATA SMALL (1), SHALL 2!
DATA LARGE (1} ,LAMRGE (2
DATA RIGHT (1!, RIGHTI 2}
DATA DIVER(1),DIVER( 2!}
DATA LOG10t1),LOGTOI2Y

2000040000000000000008
BI7ITITITITINITIITNIIR
3772140000000000000008

- e
e

(20000000, ([00Q00201
[37777777, (00000177
0000000, (00000352
120000000, (00000353
(23210115, (00000377

MACHIME CONSTANTS FOR THE HONEYWELL £00/6000 SERIES,

\\.,\.._

DATA RMACHI1) /' 0402400000000 /
DATA RMACHI2) / Q376777777777 1
DATA RMACHII) / 0714400000000 /
DATA RMACH 4} / 0716400000000 /
DATA RMACHIS! / 0776464202324 /

MACHINE CONSTANTS FOR TWE IBM 360/370 SERIES,
THE XEROX SIGMA 5/7/9 AND THE SEL SYSTEMS 85/86.

DATA AMACH 1) / ZOO100000 7
DATA RMACH (21 / ZTFFFFFFF /
DATA RMACH(3) / 238100000 /
DATA RMACH(4) / 23C100000 /
DATA RMACHIS) / 241134413 ¢

HACHINE CONSTANTS FOR THE POP-10 ikA DR KI PROCESSORI.

DATA RMACHIT) / “000400000000 /
DATA RMACHI2) 7 “377777771777 /
DATA RMACHI(3) / “146400000000 /
DATA RMACH &) / 1474 !
DATA RMACHIS) / "177464202324 /

MACHINE CONSTANTS FOR PDP-11 FORTRANIS SUPPORTING
32-BIT INTEGERS {EXPRESSED IN INTEGER AND OCTAL!.

DATA SHALL{1) f a3aee0s /
DATA LARGE (1) / 2147483647 /

175

180
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210
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DATA RIGHTI11 / B80803I840 /
DATA DIVER!V} / B89192448 /
DATA LOGI1Qi1) / 106706%499 /

DATA RMACHI1] / OQCO40000000
DATA RMACHI2) 7 Q177777717777
DATA RMACH(Z) / GOL440000000
DATA RMACK(4) / Q06500000000
DATA RMACHIS) / DO7746420233

MACHINE CONSTANTS FOR PDP-11 FORTRAN(S SUPPORTING
16-B1T INTEGERS {EXPRESSED IN INTEGER AND OCTAL .

DATA SMALL 1), SMALLI2) / 128, o
DATA LARGE(1),LARGE(2) / 32767, -t
OATA RIGHTI1) ALGHTIZ) / 13440, 0
DATA DIVERI1) ,DIVEA(2) / 13568, 0
OATA LOG1011),L0G10121 / 16282, 8347

DATA SMALL 11, SMALLI2) / 0000200, 0000000
DATA LARGE 111,LARGE(21 + QQ77777, 0177777
DATA RIGHY 111, AIGHTI2) / (0032200, 0000000
/
!

—

DATA OI¥YERI11,0IVERI2) / 0032400, 00Q0000
DATA LOG1O11),L0G1012) / 003732, 0020233

MACHIME COMSTANTS FOR THE UMIVAC 1100 SERIES.
DATA RMACHI1)

/
DATA RMACKHI2) /
DATA RMACHI D) /
/
/

[ ——

0000400000000
0377771727777
0146400000000
DATA RMACHI4) 0147400000000
DATA RMACHIS) 0177464202324

THEGE MACHINE CONSTANTS WERE ADDED TO THE FUNCTION RYMACH BY
SANDIA LABQRATORIES, ALBUQUERGUE, FOR USE OM THE VAN 11/7E0,

DATA RMACH(11 /00000000200 '0/
DATA RMACHI2:1 /'37777677777'0/
DATA AMACH 31 /' 000000322000/
DATA ReCHid) /00000092400 0/
DATA PMACHI5) /'Q4046437632'0/

Foof LT, 1 R, I CT, 5
t CALL RERROR (1 25MRIMACH -- { QUT OF BOUNDS,268,1,21

RIMACKH = RMACHI] !}
RE TURN

/
/
!
!
/

ENG

SrHBOL L FEFERENCE MAP Rz
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ENTRY PQINTS DEF LINE REFERENCES
€ RIMACH 1 248
YAR|ABLES SN TYPE RELOCATION
34 DIYER INTEGER ARRAY REF 5 82 90
Q1 INTEGER F.P, REFS 2r214 217 DEF INED 1
312 LARGE INTEGER ARRAY REFS a0 a8
3 L0G10 INTEGER ARAAY REFS a3 1
33 RIGWT INTEGER ARRAT REFS a1 3
31 HAMACH REAL ARRA ¢ REFS 8% 87 88 a3 30 91 217
DEF INED 1M 1z 113 14 115
30 RTMACH REAL DEF INED 217
31 SMALL INTEGER ARRAY REFS 79 a7
ExXTERNALS TYPE ARGS REFERENCES
XERRDR 4 214
CTATISTICS
PROGRAM LENGTH 438 %
T4/74 0PT=0 TRACE FTIN 4.6+2429 07/22/81 14.56.32 PAGE 1
1 . DOUBLE PRECTSION FUNCTION DIMACHI D)
s SANDIA MATHEMATICAL PROGRAM L IBRARY
[ APPLIED MATHEMATICS DIVISION 2646
5 [ SANDIA LABORATORIES
C ALBUGUERGUE , NEW MEXICO 87195
C CONTROL DATA &600/7600 VERSION 8.1  AUGUST 1980
9 FAEEFARARNEARANIRANRTEERN
¢ ] 1SSUED BY .
10 C * SANDIA LABORATORIES, r
C t A PRIME CONTRACTOR
[ fRERERND T0 THE ¥
[ o UNITED STATES »
[ s DEPARTHENT o
15 C ] OoF ]
C . ENERGY 1
[ ANEARRAORRATNENNNERAS  «auNOTICE~-~ A0ANNRRNNRRERNARANINY
C #THIS REPORT WAS PREPARED AS AN ACCOUNT OF WORK SPONSOREDH
C ¢ EBY THE UNITED STATES GOYERNMENT., NEITHER THE UNITED o
20 C «  STATES NWOR THE UNITED STATES DEPARTMENT OF ENERGY, [
c ] NOR ANY OF THEIR EMPLOYEES, x
[ & NOR ANY OF THEIR CONTRACTORS, SUBRCONTRACTORS, OR THEIR ¢
C « EMPLOYEES, MAKES ANY HARRMTV EXPRESS OR lPPLlED, OR «
[ * ASSUMES ANY LEGAL LIABILITY OR MESPONSIGILITY FOR THE &
25 C . ARRRARANNE ACCURACY, (IYSTITTLT] *
c * . « COMPLETEMESS ¢ * .
C * [ r OR USEFULMESS 8 ] "
C * [ [] OF ANY * L] ]
[ L ’ ¢ INFORMATION, ¢ 4 *
30 ¢ ' . " APPARATUS, r ] .
[ L] Andah L} T ¥ [FT1] ]
C . 1 s OR PROCESS ¢ . )
C ] 1 L] DISCLOSED. 1 ] L]
¢ I ] ¢ OR REPRESENTS » ] *
1% ¢ ] ] L THAT 175 L1} ] ]
& ] ] o USE WOULD NOT ax ] .
C LT TIT] " 1NFRINGE 1] [LITEIET]
c " PRIYATELY a»
C EL] OHMNED £
Le] c i RIGHTS, 1
[ " 1]
c " (3]
¢ " (1]
C SRERPRERIASRRAIRN LY
[ L3 4
C
[ D!HACH cm BE USED 70 OBTA!N MACH INE -DEPENDENT PARAFETEHS
[ FOR OCAL MACHINE ENVIROMMENT, 1T IS A FUNCT
4 smouflrc WITH OME {INPUTT ARGLMENT, Am CAN BE cm.u:n
&0 C AS FOLLOWS, FOR EXAMPLE
C
E D = DIMACHIT)
[ RE 1=1,.,,,5. THE (QUTPUT) YALUE OF D ABOVE IS
&E [ KI E IMED Br THE (IMBUT) YALUE OF [. THE RESULTS FOR
lf: YARIGUS YALUES OF [ ARE DISCUSSED BELOW.
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DOUBLE-PRECTISION MACHINE CONSTANTS

DIMACHI 1) = Bes{EMIN-1), THE SMALLEST POSITIYE MAGM]TUDE .
DIMACH! 2) = BesEMAX®(1 - Besr-Ti), THE LARGEST MAGNITUDE
DiMACHt 31 = Beei=T), THE SMALLEST RELATIYE SPACING,
DIMACHi 4) = Bes(1-T), THE LARGEST RELATIVE SPACING,
DTMACHI B) = LOGIO{B)

TO ALTER THIS FUNCTION FOR A PARTICLAAR ENY IROMMENT
THE DESIAED SET OF DATA STATEMENTS SHOULD BE ACTIVATED &Y
REMOYING THE C FROM COLUMN 1,

HHERE POSSIBLE, OCTAL OR HEXADEC IMAL CONSTANTS HAVE BCEN USED
TQ SPECIFY THE CONSTANTS EXACTLY WHICH HAS [N SOME C
REQUIRED THE USE OF EQUIVALENT INTEGER ARRAYS,

ADIPTED FROM THE BELL LABS PORT PHTFEH!TICAL SUBRQUT [NE L IBRARY
REF, P.A, FOX, A.0, WALL, ANO N.L. SCHRYE
sTHE PORT MATHEMATICAL SUBROUTINE LlBﬂAﬂYl
BELL LABS COMPUTING SCIENCE TECHNWICAL REPORT NO, 47
SEPTEMBER 1976

IMTEGER SMALL 1 4)
INTEGER LARGE (4}
INTEGER RIGHT (4}
INTEGER DIvEA(4)
INTEGER LDG1O14})

DOUBLE PRECISION DMACHMIS)

EQUIVALENCE (DMACH (1), SMALL (1}
EQUIVALENCE (DMACH (23 ,LARGE (1)
EQUIVALENCE (DMACH{3) ,RIGHTI1))
EQUIVALERCE (DMACH(4) ,DIVER(1))
EQUIVALENCE (DMACH(5) ,LOGT0(1)]

MACHINE CONSTANTS FOR THE BURRQUGHS 1700 SYSTEM,

DATA SMALL (1) / ZCOOBDO000 /
DATA SMALLt2) + 2000000000 f

DATA LARGE(1) / ZDFFFFFFFF
DATA LARGE!2) / IFFFFFFFFF

-~

DATA RIGHTI1) / ZCCSB00000 /
DATA RIGHTI2) / Z0OOO00OQ0D /

DATA DIVER(1) / ZCCHBO0D00
DATA DIVER(2) / ZOOOQGOO0D00

DATA LOG1Q(1 ) / ZDOOET73I0ET
DATA LOG1012) / ZC778000C0O

MACHINE CONSTANTS FOR THE BURROUGHS 5700 SYSTEM.

DATA SMALL11) 7 017710GO000000000
DATA SMALL (2) / 0Q0Q000GO000000000 f

-~

-
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DATA LARGE (11
DATA LARGE 2

DATA RIGHT (11 / Q1451000000000000 /
DATA RIGHT!2) f CQOOQCO0D000Q00000 ¢

DATA DIYERC1) 7 01451000000000000
DATA DIVERtZ1 / 00000000C0GO00000 /

-

Qa777777777777777
QOQQ7777777777777

DATA LOG10111 / 01157163034761674
DATA LOG10¢2) ¢ QuOOeE7 7466732724

MACHINE COMSTANTS FOR THE BURROUGHS ©700/7700 SYSTEMS.

DATA SMALLI1) 01771000000000000 /
DATA SMALL 12} / (Q7770000000000000 /

DATA LARGE 1) QO7PI7ITITINITNIN
DATA LARGE!2) Q777777777277 7777 4

DATA RIGHTI1) / O1461000000000000 /
DATA RIGHTIZ) / Q00CO000000000000 /

DATA DIVERI 1} 01451000000000000 /
DATA DIVERI2) / QO000Q0000Q000000000 /

DATA LOGIQIT) / 011571630347R1674
DATA LOG1012) / CODORLTT466732724

MACHINE CONSTANTS FOR THE CDC &000/7000 SERIES.

DATA SMALL (1) / 006040G00000000000008 /
CATA SMALL 121 / 0QO0000000000000000CE +

DATA LARGE (1) / 37767777777177277171778
DATA LARGE 120 ¢ 3MeT7777177117717171778

DATA RIGHT(1) / 156040000000000000008 /
CATA RIGHTIZ) / 150000000000000000008

DATA DIVERI1) / 15614000006000000G008
CATA DIVERI2) / 15010000000000000C008

DATA LOG1Q1 1) 171646420232411757178
DATA LOG10:21 163675714217422546548

PMACHIME CONSTANTS FOR THE CRAY 1

DATA SMALL Ty / 2000040000000000000008 /
DATA SMALL 12+ /¢ QOOC0000GO00C00000008 /

DATA LARGE !t / &F77777777777777727778 ¢+
DATA LARGE (21 / QQQOQ7T7777777777777778 +

DATA RIGHTI®} 7 3772140000000000000008 /
DATA RIGHT121 ¢ 0000COCOC0000000000008 /

—— -

-
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DATA DiVER(1) / 3772240000000000000008 /
DATA DIVERi(2) / 0000000000000000000008 /

DATA LOG1013) / 3777746420232411757178 /
DATA LOG1012) / 000007571421 7422546548 /

MACHINE CONSTANTS FOR THE DATA GENERAL ECLIPSE 5/200

NOTE - IT MAY BE APPROPRIATE TO INCLUDE THE FOLLOWING CARD -
STATIC DMACHIS)

178

180

DATA SMALL /20K, 30/, LARGE/T7777Kk, 3177777/
DATA RIGHT/31420%, 320/, DIVER/32020K, 330/
DATA LOG10/40423K, 42023k, 50237, 74776K /

MACHINE CONSTANTS FOR THE HARRIS 220

DATA SMALLt1),SMALLt2) / (20000000, (00000201
DATA LARGE!1 ), LARGE(2) / (37777777, (37777577
DATA RIGHT (1), RIGHT(2) / (20000000, (00000333
DATA DIVERI1),DIVERt2) / [20000000, (00000334
DATA LOG10:11,L0G10t21 / (23210115, (10227777

MACHINE CONSTANTS FOR THE HONEYWELL 6£00/6000 SERIES.

DATA SHALL{1},5MALLI2) / 0402400000000, 00C00000000Q0
DATA LARGE (1),LARGE (21 / 0376777777717, Q1777777177177
DATA RIGHT 111, RIGHT 121 / 0604400000000,

DATA DIVERI11,DIVER(2) / 0606400000000, COC0000000000
DATA LOG10111,L0G10121 / 0776464202324, 0117571775714

[N,

200

-

MACHINE CONSTANTS FOR THE IBM 360/370 SERIES,
THE XEROX SIGMA 5/7/% AND THL SEL SYSTEMS 85/8b.

DATA SMALLI11,5MALL(2) / 700100000, Z0O00O000
DATA LARGE (11 ,LARGE(2) s Z7FFFFFFF, ZFFFFFFFF
DATA RIGHTI1},RIGHTI21 7 ZI3100000, Z000000CG0
)
i

205

DATA DIVER!13,DIVER(2) 234100000, 200000000
DATA LOGIG(11,L0G1012) 241134413, 2509F T9FF

HACHINE CONSTANTS FOR THE PDP-10 (KA PROCESSOR) .

LS

210

DATA SHALL {1),SMALL(2) / ~033400000000. "0G0000000000
215 DATA LARGE (1) LARGE(2) + "3TI72I777727, "344777777777
DATA RIGHT (1) RIGHTI2) / “113400000000, ~O0000000G000
DATA DIVER{1),DIVER(2) / “114400000000, ~0G0000000000
DATA LOG10(1),L0G1012) / 177464202324, “144117571776

o~

HACHINE CONSTANTS FOR THE PDP-10 (KI PROCESSOR),
~000400000000. "0GO000000000
"37ITIITITINI, CAFTIITITIVIY
“103400000000, "

~ 104400000000, 000000000000
177464202324, "476T47767401

DATA SHALL (11,SMALLI2) /
DATA LARGE (1) ,LARGE(2)
DATA RIGHT {11 ,RIGHTI2) /
225 DATA DIVER{1) DIVER(2) /

i

DATA LOG10111,L0G1012)

MOMOMNOOOOO0A0O0OA0NNONNONNNONONNO0AOOONOONOOO000O000NNOONINMN
e

MACHINE CONSTANTS FOR PDP-11 FORTRANLS SUPPORTING

FUNCTION D1MACH 74/74  (0PT=0 TRACE FTN 4.6+439 07/22r81 14 .56.32 PAGE s

32-BIT INTEGERS (EXPRESSED IN INTEGER AND OCTAL1.
230
DATA SHALL (1), SHALLIZE / 8388608, o/
OATA LARGE (1), LARGE (2) / 2147483647, -1
OATA RIGHTI1) RIGHT(2) / 612368384, 0/
DATA DIVER(1) ,DIVER(2) / 5620756992, Q7
DATA LOGT0(1),L0G1012) / 1067065498, -2063872008 /

DATA SMALL (1),SMALL(Z2) / Q00CAQ000000, 000000000000 /
DATA LARGE (11 ,LARGE (21 1 O1T277777777, Q3129777777 ¢
DATA RIGHT{1),RIGHT 2} / 004440000000, 000CO0000000 /
1
/

235

240 DATA DI¥VERI1),DIVER(2!}

004500000000, 000000000000 /
DATA LOG1011),L0G10(2) / 007746420232, 020476747770 /
MACHINE CONSTANTS FOR PDP-11 FORTRAN{S SUPPORTING
16-BIT INTEGERS (EXPRESSED IN INTEGER AND QCTAL .

DATA SHALL(1),SMALL(2) 7 120, 0/
DATA SMALLI3),SHALLI4) 7/ 0, 0«

245

DATA LARGE (1) ,LARGE(2) / 32787, =1/
DATA LARGE (3),LARGE(4) / -1, -1

-

DATA RIGHT 1) RIGHT(2) ¢ 3344, 0/
DATA RIGHT(3) ,RIGHT(4) / 0, o/
255 DATA DIVER(11 DIVERIZ) / 9472, 0/
DATA DIYER(31 ,DIVER(4) / 0, 07/

DATA LOG10(1),L0G1Q12) ¢ 16282, Bl46
DATA LOGI10(3),L0G1014) / -31493, -1229%

CATA SMALL (1) ,SMALL (12} / 0000200, Q000000 /
DATA SMALL (2),SMALLI4) / 0000000, 0000000 /

DATA LARGE (1} ,LARGEi2} / DAT?777, 0177777 ¢
DATA LARGE {3} ,LARGE (4} / 0177777, Q177777 /

DATA RIGHT (1) RIGHT(2) / 0022200, 0000000 /
DATA AIGHT(2) ,RIGHT (41 / QO00000C, 0000000 /

DATA DIVEA(11,DIVEA(2! / 0022400, 0000000 /
DATA DIYER(3),DIVERI4) / 0000000, 0000000 /

DATA LOG1O(1),L0G1012) / 0037632, Q020232 /
RATA LOG10(3),L0G1014) / 010237], 0147770 /

MACHIMNE COMSTANTS FOR THE UNIVAC 1100 SERIES.

DATA SMALL (11,SMALL 12} / Q00DCA0000000, 0000000000000 /
DATA LARGE (1), ARGE (2) / QATIT1I770072, OF77007277770 )
OATA RIGHT (1) ,RIGHTI2) / 0170540000000, 0000000000000 /
DATA DIVEA(1),DIVER(2) / 0170640000000, 00G0000000000 /
OATA LOGTIO(1,L0G1012) / 0177746420232, C41175T177872 /

THESE MACHIME CONSTANTS WERE ADODED TO THE FUNCTION DYMACH BY
SANDIA LABORATORIES, ALBUGUERQUE, FOR USE ON THE vAX 11/780,
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FUNCTION D1MACH 74/74  OPT=0 TRACE FIN 4.b+439 07/22/81 14.56,232 PAGE &
C
C DATA DMACH(11 /' 0000000000000000000200'0/
c DATA LARGE (1) /'37777677777'0¢
C DATA LARGE12) ¢'37777777777°04
290 o DATA DMACHIZN ¢° 00222000/
c OATA DMACH(41 ¢° 0GD22400' 0/
C DATA LOG10{1} /' 040464376320/
c DATA LOG1012} /'33775702373'0/
c
295 IF (1 LT, Y ,OR. [ .GT, 5)
1 CALL XERROR(25HDIMACH -- [ OUT OF BOULNDS,25.1,2!
C
DIMACH = DMACH(T)
RETURN
300 C
END
SYMBOLIC REFERENCE MAP (Rz=2)
ENTRY POINTS DEF LINE REFERENCES
6 DIMACH 1 299
VARIABLES SN TYPE RELOCATION
42 D1 INTEGER RRAY REFS 82 90 DEF INED 155 156
34 DMACH DOUBLE ARRAY REFS 85 87 | 89 90 9N 298
32 DIMACH DOUBLE DEF INED 238
01 INTEGER F.P. REF *295 298 DEF INEQ 1
36 LARGE INTEGER ARRAY REFS 80 88 DEF INED 149 150
44 OG0 INTEGER ARRAY REFS 83 91 DEF INED 158 159
40 RIGHT INTEGER ARRAY REFS a1 a9 DEF INED 152 153
34 SHMALL INTEGER ARRAY REFS 79 a7 DEF INED 148 147
EXTERNALS TYPE  ARGS REFERENCES
XERROR 4 295
STATISTICS
PROGRAM LENGTH 548 44
74:74 OPT=0 TRACE FTN 4.6+439 07/22/81 14.56.32 PAGE 1
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SUBROUTINE RFBSUND,N,ALU, IN,X,KER)

SANDIA MATHEMATICAL PROGRAM L IBRARY

APPLTEQ MATHEMATICS DIVISION 2646

SANDIA LABORATORIES

ALBUGUERGLE, NEW MEXICO B718%

CONTROL DATA 6600/7600 YERSION 8.7
[ERES TR R NSRS R 430 4]

L] ISSUED BY 4

AUGUST 1980

RFBS SOLVES A FACTDF!ED SYSTEM DF REAL L"ﬁ»\ﬁ ALGEBRAIC
EOUM'IORS OF T ORM LUX=P@, WHERE -L- 1S A UNIT LOWER
RIANGUL AR MAT| Hll, -U- 15 AN UPPER TRIANULIR MATRIX, -P-
IS A PERMUTATION MATRIX, ANG BOTH -X~ AND -B- ARE YECTORS,
THE METHOOD USED 15 THE SECOND STEP IN GAUSSIAN EL IMINATION,
FIAST THE SYSTEM LY=PB 1S SOLVED BY FORWARD SUBSTITUTION,
THEN THE SYSTEM UXzY S SOLVED BY BACKWARD SUBSTITUTION,

-P- 15 DEFINED IMPLICITLY BY THE ORDER OF RONW INTERCHANGES.

C

C

c

C

C

[

Cc

C

c * SANDIA LABORATORIES, »*
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C HAKERENR T0 THE )
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c = ENERGY ®
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C *THIS REPORT WAS PREPARED AS AN ACCOUNT OF WORK SPONSORED®
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C FORHARD-BACKHARD SUBSTITUTION 1S THE SECOMD STEP IN SOLYING
[ A SYSTEM OF LINEAR ALGEBRAIC EQUATIONS, ONCE A COEFFICIENT
&0 [ MATRIX ~A- HAS BEEN FACTORED BY RLUD, ANY NUMBER OF SYSTEMS
C OF EGUATIONS ALL HAVING THE SAME COEFFICIENT MATRIX CAN BE
C SOLVED EFFICIENTLY BY FORWARD-BACKWARD SUBSTITUTION WITH RFBS,
E AFBS IS CALLED BY SAXB, SAXBI, RIMP, CAXBI, ANOD CRIMP,
65 C REFERENCE
C 1. G.E.FORSYTHE AND C.B.MOLER, COMPUTER SOLUTION OF LINEAR
E ALGEBRAIC EQUATIONS, PRENTICE-HALL, 1967
C DESCRIPTION OF ARGUMENTS
70 C -INPUT---
C ND - THE ACTUAL FIRST DIMENSION OF THE ARRAY -ALU-.
[ N -~ NUMBER OF EQUATIONS (1 LE, N LE, ND)
C ALU - AN ARRAY DIMENSIONED WITH EXACTLY -ND- ROWS AND
c AT LEAST -N- COLUMNS. THE LEADING -N- BY -N-
75 C SUBARRAY MUST CONTAIN L-1+U AS COMPUTED BY RLUD.
C X - AN ARRAY DIMENSIONED AT LEAST -N-, THE FIRST -N-
C ELEMENTS MUST CONTAIN THE YECTOR -8- OF CONSTANTS,
C iN - AN ARRAY DIMENSIONED AT LEAST -N-. THE FIRST -N-
[ ELEMENTS MUST CONTAIN INDICES AS COMPUTED BY RLUD.
80 c
C --OUTPUT--
C X THE FIRST -N- ELEMENTS WILL CONTAIN THE SOLUTION,
C KER - AN ERROR CODE
C ~~NORMAL CODES
85 C (0 MEANS NO ERRORS WERE DETECTED
c --ABNORMAL CODES
C 1 MEAMS -ND- WAS NOT IN THE RANGE 1 .LE. ND LE 325
C 2 MEANS -N- WAS NOT IN THE RAMGE 1 LE. N _LE.
c 3 MEANS THE TRIAMGULAR FACTOR -U- OF -A- 15 SINGULAR
9 DIMENSION ALUIND NI, ININ), XIN)
DATA NDMAK/ 325/
M= N
IF{ND ,LT. 1 DR ND GT. NDMAX} GO TO &
IFiNN LT, . NNO.GT. ND) GO TD 7
s IF i ININNI EQ Ol 6o fo 8
KER = O
NMT = NN-1
IFiNet EQ. 0) GO TO S
[ SOLVE LY =B {FORWARD SUBSTITUTION}
100 DD 2L = 1,NMT
K = INIL)
Z = XK
XIKI = XiL}
XLy = 2
105 LP1 =L + 1
D0 1 K = LP1,NN
T XIK) = XIK) - ALUIK L )22
2 CONTI
C SOLVE UX =Y {BACKHARD SUBSTITUTION)
110 DO 41 = 1,11
K = NN-1
KP1 = K + 1
XIKP1) = XIKP11 / ALUIKP1.KP1}
2 = -XIKP13
SUBROUTINE RFBS T4i74 ORT=0 TRACE FTN £_£+439 07/22/81 14 .56.32 PAGE 3
15 DO3L =1,K
3 XIL) = XtL) + ALUIL,xkP118Z
4 CONT
S X011 = Xt1)/7ALUt1, 1)
G0 T
120 & KER = 1
ClLL XERROR (SB0HAFBS - ARGUMENT ND IS INVALID. IT IS REQUIRED THA
THND .GE. 1 .ANG. ND .LE. 325,,60,2,1)
GO T 2
7 KER = 2
126 CALL XERROR (76HR+BS - ARGUMENT N IS INVALID. IT IS REGUIRED THAT
1N .GE. 1 .AND. N .LE. ND.,76,2,11
GO TO 9
8 KER = 3
CALL XERRODR (B7HRFBS - THE TRTANGULAR FACTOR -U- DR -A~ 15 SINGULA
130 1R. A UNIGQUE SOLUTION DOES NOT EXIST.,87,8,11
2 RETURN
END
SYMBOLIC AEFERENCE MAP (R=2!
ENTRY PCINTS DEF LINE REFERENCES
4 RFBS 1 3
VAR!IBLES SN TYPE RELOCATION
ALY REAL ARRAY F.P. REFS a0 107 113 116 118
DEFINED 1
223 1 INTEGER REFS 1 DEF INED 110
0 IN INTEGER ARFAAY F.P. REFS e 95 101 DEF INED 1
220 K INTEGER REFS 102 103 Ixf07 112 15
DEF INED 101 106 111
0 KER INTEGER F.p. DEF INED 1 9% 120 124 128
224 KP1 INTEGEAR REFS 42113 114 16 OEF INED a2
217 L INTEGER REFS 101 103 104 105 107 Ixt16
DEF INED 100 1185
222 LP1 INTEGER REFS 106 DEF INED 105
0 N INTEGER F.P, REFS Lk R DEF INED 1
Q0 N INTEGER F.P, REFS 20 2993 94 DEF INED 1
206 NOMAX INTEGER REFS 93 DEF INED 91
216 NM1 INTEGER REFS 9B 100 10 DEF INED 97
215 M INTEGER REFS 2094 %5 97 106 111
DEF [NED 32
o x REAL ARRAY F. P, REFS 0 102 103 107 13 114 e
;:g DEF INED 1 103 104 107 L] 11e
221 2 REAL REFS 104 107 11& DEF INED 102 114
EXTERNALS TYPE  ARGS AREFERENCES
XERRDR 4 121 125 129

57!1’5!!'111' LABELS

o

2

DEF LINE  REFERENCES
107 106
108 100




SUBROUTINE RFBS 74/74  OPT=0 TRACE FTN 4.6+432 07/22/81 14.%6,32 PAGE 4
STATEMENT LABELS DEF LINE  REFERENCES
0 3 118 18
[ 17 110
137 8 118 98
143 6 120 22
151 7 124 9
187 8 128 %
164 9 131 119 123 127
LOOPS  LABEL INDEX FROM-TO LENGTH PROPERTIES
46 2 L 100 108 348 NOT INNER
&7 1 K 106 107 108 oPT
104 4 LI 110 117 aze NOT IMNNER
123 2 L 116 116 108 oPT
STATISTICS
PROGRAM LENGTH 3068 198
74/74  OPT=0 TRACE FIN 4,6+439 07/22/81 14.56.32 PAGE 1
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SUBROUTINE RLUDIND N, ALY, IN,SCALE  KER)

SANDIA MATHEMATICAL PROGRAM LIBRARY

APPLIED MATHEMATICS DIVISION 2e4é

SANDIA LABORATORIES

ALBUGUERGUE, NEW MEXICO 67185

CONTROL DATA ©600/7600 VEASION €.1 AUGUST 198¢
ANERRERARRAERIRANKERARS NS

] {SSUED BY *
1 SANDIA LABORATORIES,
* A PRIME CONTRACTOR =«
IREARARE T0 THE L
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1 oF Il
L] ENERGY L
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#THIS REPORT WAS PREPARED AS AN ACCOUNT OF WORK SPONSORED

BY Tl-t UNITED STATES GOVEANMENT. NEITWER THE UNITED »

STATES NOR THE UNITED STATES DEPARTMENT OF ENERGY,
NOR ANV THEIR EMPL

QYEES,
NOR ANY OF THEIR CONTRACTORS, SUBCONTRACTORS, OR THEIR
EMPLOYEES, MAKES ANY WARRANTY, EXPRESS OR IMPLIED, OR
ASSUMES ANY LEGAL LIABILITY OR RESPONSIBILITY FOR THE
ANERART RN ACCURACY,  sassensany
* COMPLETEMESS 1
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OF ANY
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APPARATUS,
PRODUCT
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r
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]
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WRITTEN BY CABL B. BAILEY, MAY 1972,

ABSTRACY
ALUD WCWOS{E (FACTORS) A MATRIXN -PA- INTO THE PROOUCT -Lu-,
mﬁﬁ <A« 15 A DIVEN PATRIR, -P- 15 A PERMUTATION MATRIN, L.
15 A UNIT LOWER TRIANGULAR AND -U- AN UFPER TRIANGULAR MATRIX.
THE METHOD USED 15 THE FIAST GTEP IN GAUSSTAN ELIMINATION W1TH
CARTIAL (H0M) PIYOTING AND IMPLICIT ROM SCALING. DURING THE

1

SELEC‘I ON OF THE FIVOT ELEMENTS, EACH ROW 15 SCALED BY
GHTING 11 IN INVERGE PROPORTION T0O THE MAXIMUM NORM OF 1HE
ROK PIVOTING IS EQUIVALENT TO MATIPLICATION By A

FEAMUTATION MATATX, THE PERMUTATION MATRIX -P- 15 DEF INED
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IMPLICITLY BY THE ORDER OF AOW [NTERCHANGES.

#iERT F IN SOLYING A SYSTEM OF
COEFF ICIENT MATRIX -A- [5
SYSTEMS OF EQUATIONS ALL
: CAN BE SOLVED EFFICIENTLY

NG RFRS

AND CAXBI,

REFERENCE
1. G.E.FORSYTH. AND C.B.MOLER, COMPUTER SOLUTION OF LINEAR
ALGEBRAIC CQUATIDNS, PRENTICE-MALL, 197

MSCRIP”DN OF ARGUMENTS
~INPU

ND - THE ACT&_AL FIRST DII‘ENSION OF ‘Fl-! ARMV -ELU- o)

N - MUMBER

ALy = AM ARRAY D[I‘ENSIO!ED HITH EXACTLY -w- AONS AND
AT LEAST ~N- COLUMNS, THE =N- BY -N- LEADING
SUBARRAT MUST CONTAIN THE COEFFICIENT MATRIX -A-.

==QUTPUT~~
ALU - THE LEADING ~N- BY ~N- SUBARRAY WILi CONTAIN L-ley
WHERE -L- AND ~U= ARE TRIANGULAR FACTORS OF -PA-.

~L- 1S UNIT LOWER TRIANGULAR, -I- [S THE IDENTITY.
IACTUALLY, 1T IS NOT L-I+U WHICH IS STORED [N -A- BUT
LL-T+U WHERE LL IS A REARRANGEMENT OF ELEMENTS OF L,
=l.= CAN BE CONSTRUCTED FROM «LiL=~ AND =IN-.)
THIS DATA 1S REQUIRED INPUT FOR RFBS AND RIMP,

IN - AN ARRAY DIMENSIOMED AT LEAST «N=, THE FIRST N-1
VALUES WILL BE THE INDICES OF THE FIRST N-1 PIVOT
AOWS. THE N-TH VALUE WILL BE 1, , OR O, THE
DETERMINANT OF -A- 1S ININ) 3 THE DETERHININT OF =l-,
THIS DATA 1S REGUIRED INPUT FOR RFBS AND RIMP,

KER - M¢ ERROR CODE

- COOES

0 MEANS NO ERRORS WERE DETECTEC
-~ABNORMAL CODES
1 MEANS -NO- WAS NOT IN THE RANGE 1 .LT. N) LE 325
2 MEANS -N- HAS NOT [N THE RANGE 1 ,LE, N .

TscaLE - AN ARRAY DIFENSIONED AT LEAST -N-. LT WILL CONTAIN
L0 / THE MAX[MUM MORM OF EACH ROM COF -A-,

DIMENSION hLUlND NI, INiN),SCALE N

25/

DATA NOMAX /3
=N
1F (ND LT, 1 DR, MD ,GT. NOMAX) GO TD 10
IF (MW .LT. 1 DR, NN G.NJ)EDTDH
COMPUTE SCALE( ) = 1.0/ INFINITY NORM OF ROWII) OF A
DO 21 = t,%N
mn:oo
001 4=
ROWMAM = mlllm ABSIALUICL, 01

IF (ROWMNRM EQ. 0.0) ROWNAM = 1.0
SCALE L1 = 1. 0/ROMNAM
(1) DECOMPOSITTON BY GAUSSIAN ELIMINATION, L WAS INIT DIAGOMAL .
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e s ElPLICH ROW INTERCHANGE WITH IMPLICIY EQUILIBRATION 15 {SED.
18
Do 9 I = 1,NN
IND = 1
1F41 .EQ. MMt GO TO B
170 BIG = 0.0
DO Ik = 1,NN
T SCALE!KI'ABSIALUIK I
1F<T .LE. BIG) GO TO
IND = K
126 BiG = T
3 CONTINUE
IFI1BI6 ,EQ, 0,01 GO T0 8
IFIIND EG, 1) GO TO B
DO & J = I,NN
130 T = ALULING, )
ALUTING, 01 = ALOTE, 01
4 ALUIT, U 2 T
SCALETIND) = SCALE(D)
IS = ~IS
136 5 IP1 = I+
PIVOT = ALUMI, T
DO 7 K = IP1 NN
EL = ~-ALUiX,I1/PIVOT
ALUIK,T) = -EL
140 [FIEL .EQ, 0.0t GO TO 7
D06 J= IPI,MNN
& ALUIK, ) = ALUIK,JI + EL*ALUCL, 0
7 CONTINUE
B IF(ALLUII, I} (EG, 0,0) IS = O
145 9 INII1 = IND
IMINNI = [S
KER = 0
GJ TO 12
10 KER = 1
150 CALL XEARQR (BOHRLUD - ARGUMENT ND IS INVALIO, [T IS REGUIRED THA
1T HD GE. 1 .AND, MO .LE. 325.,B0,2,1!
GO 10 12
1t KER = .
CALL XERROR (76HRLUD - ARGUMENT N 1S INVALID, IT IS REQUIRED THAT
155 GE. 1 .AND. N LE. MNO.,76,2,1
12 RETURN
END
SYHMBOLIC REFERENCE MAR (R=2!
ENTRY POINTS DEF LINE REFERENCES
4 RLLD 1 156
VARIABLES SN TYPE RELOCATION
0 AL REAL AY F.P, REFS 102 11 122 130 131 136 138
29142 144 DEF INEO 1 Lk 132 139 142
305 BlG REAL REFS 123 127 DEF INED 120 125
SUBROUTINE RLUD 74174 0PT=0 TRACE FTN 4 6+439 07/22/81 14,56.32 PAGE 4
YAR[ABLES SN TYPE RELOCATION
312 EL REAL REFS 139 140 142 DEF [NED 138
300 1 INTEGER REFS 114 113 18 119 121 122 128
129 13t 132 133 135 20136 138 139
142 20144 145 DEFINED 108 7
IN INTEGER ARRAY F.P. REFS 102 DEF INEO 1 145 146
304 IND INTEGER REFS 128 130 131 133 145
DEF INEO 118 124
310 IP1 INTEGER REFS 137 141 DEF INED 135
303 IS INTEGER REFS 134 1de DEF INED 116 134 144
02 J INTEGER REFS 111 130 201 132 3m142
DEF INED 110 129 141
06 INTEGER REFS 28122 124 138 129 2x142
DEF [MED 21 137
0 KER INTEGER F.P. DEF iNEDC 1 147 149 153
0 N INTEGER F.P, REFS 32102 104 DEFINED 1
Q0 ™D INTEGER F.P. REFS 102 2#105 1 DEF INED 1
271 NOMAX INTEGER REFS 105 DEF INED 103
277 NN INTEGER REFS 24106 108 10 17 1149 124 129
137 141 14 DEF INED 104
311 PlvoT REAL REFS 138 DEF INED 156
301 REAL REFS 111 12 13 OEF | NED 109 111 12
0 SCALE REAL ARRAY F.P, REFS 102 122 133 DEF INED 1 113 133
07 7 REAL REFS 123 125 132 DEF [NED 122 130
EXTERMALS TYPE ARGS REFERENCES
XE 4 150 154
INLINE FImCTIONS  TYPE GS DEF LINE REFERENCES
ABS REAL 1 INTRIN 111 122
MY REAL O INTRIN 11
STATEMENT LABELS DEF LIME  REFERENCES
o 1 111 110
0 2 113 108
114 3 126 121 123
o 4 132 129
L 175 128
n & 142 144
214 7T 143 137 140
220 B 144 119 127
6 9 14% 117
240 10 149 10%
246 11 153 106
>x3 12 156 148 182
LOORL  LABEL 1NDE ¥ FROM- 10 LENGTH PROPERTIES
34 2 L} 108 113 258 NOT INMER
40 1 3 110 114 118 oFT
LA | L 117 14% 144B NOT INNER
TE % 4 121 126 218 ot
126 4 4 129 132 218 ot
e 7 .y 137 143 3B NOT [NMNER
i & J 141 142 18 0ePT
“tatistirs
PR (ENGTH 3708 248
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1 SUBROUTINE SAXE (ND, N, M, A, B, INIT, IN,XER)
i SANDIA MATHEMATICAL PROGRAM L IBRARY
[y APPLIED MATHEMATICS DIVISION 2646
L [y SANDIA L ABORATORIES
C ALBUGUERQUE, NEM MEXICO B718%
¢ CONTROL DATA &ECO/ 7600 YERSION 8.1 AUGUST 1980
C TENERRRENENRRNERENNETARNY
c ® ISSUED BY r
10 C & SANDIA LABORATORIES, ¢
C ] A PRIME CONTRACTOR =
C REERESN T0 TME *
< . UNITED STATES »
C ] DEPARTMENT ]
1% ¢ ] oF ]
c ] ENERGY [
C COAPRRNEERNE RNt akont  ~~<NOTICE--- ¥XMpsasnasunennersisy
C *THIS REPORT WAS PREPARED lS AN ACCDLNT OF WORK SPONSORED®
C €Y THE UNITED STATES GOVERNMEN NEITHER THE UNITED 3
20 C s STATES NOR THE IJNITED STATES IPIRTPENT OF ENERGY, 2
c . NOR ANY OF THEIR EMPLOYEES, 1
c * NOR ANY OF THEIR LONTRACTORS SUBCONTRACTCRS, OR THEIR »
C * EMPLOYEES, MAKES ANY HARRANTY, EXPRESS OR IWLIED, OR 1
c * ASGUMES ANY LEGAL LTABILITY OR RESFONSIBILITY FOR THE *
5 C . EakRERENED ACCURACY, [ TT3VITEIT) 2
C . * t COMPLETENESS o ¥ ¥
C . * * OR USEFULMNESS » ’ L4
[ . L ] OF ANY ] ¥ ]
C . [ v INFORMATION, ¢ ¥ *
30 c . . v APPARATUS, ¢ * 1
[ . 1117 * PRODUCT * ne 1
C L b L} OR PROCESS L] L3 .
C ’ * ¢ DISCLOSED, ’ * ¢
o ] ] * OR REPRESENTS = * ]
% c L] * . THAT TS " * [}
C L] ] ¢ USE WOULD NOT ¢ ] t
I'e rETRINRESY an INFRINGE L1} RETHRERNKN
I L1 PRIVATELY T
[ L1 OWNED 1]
40 ¢ Y RIGHTS, "
C * "
C L1 [
[ Ty [T
o ZENNENENRTEARINNESND
ac C
€ HRITTEN BY CARL B. BAILEY, NOYEMBER 1973,
C
[ ABSTRACT
C SAXB SCLVYES A MONSINGULAR SYSTEM OF REAL LINEAR ALGEBRAIC
50 C EQUATIONS, AX=B.
r THE METHOD USED 1S GAUSSIAN ELIMINATION (LU DECOMPOSITION
c FOLLOWED BY FORWARD-BACKMARD SUBSTITUTION: WITH IMPLICIT ROW
C SCALING AND PARTIAL (ROH) PIVOTING. SAXB IS ESPECIALLY
¢ EFFICIENT FOR SOLYING A SEGUENCE OF SYSTEMS OF EQUATIONS ALL
55 C HAVING THE SAME COEFFICIENT MATRIX -A-, IN SUCH A CASE, THE
[ LU DECOMPOSITION 1S PERFORMED ONMLY ON THE FIRST CALL AND THE
¢ LU FACTORS ARE STORED IN -A-. ON SUBSEGUENT CALLS, FORWARD-
74774 0PT=0 TRACE FIN 4.6+439 07r22/B1 14 ,56.32 PAGE 2
[ BACKHWARD SUBSTITUTION 1S PERFORMED IMMEDIATELY ON -B- USING
C THE PREVIOUSLY COMPUTED LU FACTORS,
(1] C
c SAXB CALLS THE ROUTINE RLUD TO PERFOAM LU EECOPPGSIT!ON AND
4 RFES 10 PERFORM FOPKARD-BACKHARD SUBSTITUTION
E FOR GREATER ACCURACY AND AN ERROR ESTIMATE USE SAxBI,
&5 o REFERENCE
c t, G,E,FORSYTHE AND C.B,MOLER, COMPUTER SOLUTION OF LINEAR
[ MGEBRATL EQUATIONS, PRENTICE-HALL, 1967
c
c DESCRIPTION OF ARGUMENTS
70 [ THE USER H!ST DIMENSION ALL ARRAYS APPEARIMNG [N THE CALL LIST
¢ AIND, M), BiND, M1, ININ)
(A IF Mx1 THEN THE DIFENSION OF B MAY BE BIN)
C
c --INPUT---
%5 [ NO - THE ACTUAL FIRST OIMENSION OF ARAAYS -A- AND -B~.
4 (L,E, THE MAXIMUM NUMBER OF EQUATIONS THAT CAN EE
[ SOLYED USING -A- TO STORE THE COEFFICIENTS.)
c N -~ THE NUMBER OF EQUATIONS TO BE SOLYED IN THIS CAL..
¢ (1 LE, N ,LE, ND)
[.0] C M - WH oF COLLH‘NS -B- [NORMALL Y M=1)
C L] LEADING ay UBARRAY OF -A- MUST CONTAIN
4 TFE COEFHCIENT MTRII OoN i{ INTTIAL CALL FOR EACH
¢ QUENCE OF RELATED SYSTEMS OF EQUATIONS, (INIT=0)
[ DN ANY SUBSE! N ALL FOR A SYSTEM WITH THE SAME
-3 ¢ COEFFICIENT MATRIX BUT DIFFERENT VALUES OF -B-, -A-
€ MUST CONTAIN THE LU FACTORS TMAT WERE RETURNED IN -A-
c ON TE FIRST CALL, (INIT"Q)
[ B - THE LEADING -N- BY -M- SUBARRAY OF -B- MUST CONTAIN
C THE MATAIX IOR YECTOR) OF CONSTANTS,
AW c INIT  ~ IS & FLAG WMICH PﬂOVlDES FOR THE ESPECIALL‘I EFFICIENT
[ SOLUTION OF A SEQUENCE OF SVSTEH\.‘; OF EQUATIONS HAYING
4 Tl{ SAME -A- BUT DIFFERENT -B- VECTORS.
[ ON THE INITIAL CALL FOR ﬂ SEMME oF RELATED SYSTEMS
[ OF EQUATIONS, INIT ERO mn THE A he
%% [ MUST CONTAIN TH’ CUEFI'ICIENT TRIX -A-
¢ IN ORDER TO NELM‘ ED SYSTEM EFF [CIENTLY
c ON_ANY SUBSE M 1' L FOR A SYSTEM Witw TWE SAME
f COEFFICTENT MATRIX DUT DIFFERENT VALUES FOR -B-,
4 INIT MUST BE NOMZERG AMD -A- MUST COMTAIN THE LU
100 £ FACTORS THAT WERE RETURNED IN -A- ON THE FIRST CALL,
C N - PROVIDES STORAGE FOR THE ROH INTERCHANGE INDICES,
4 ON ThE INITIAL CALL FOA A SEQUENCE OF RELATED ‘3761!!‘15
[ OF EOUATIONS, «~IN= 1S JUST A WORK AREAY, ON Al
4 SUBSEGUENT CALL FOR A PELATED SYSTEM OF EGUAHONS,
108 C ~IN- MUST CONTAIN TWE INDICES THAT WERE RETURNED IN
!; ~IN- ON THE FIRST CALL.
4 - Gutet--
f, A - THE LHDING ~M- I‘V ~Ne SUBARRAY WILL CONTAIN L-1#U
110 € WERE - - AND ~U- ARE TRIANGULAR FACTORS OF -A-
4 “L- 1§ LHIT LMH mmwu.m, ~1- 15 tWE TDENTITY,
[ tACTUALLY, 1T 15 NOT L-1+0 NNICH 15 STORED (N -A- BUT
r LL-Tou WHERE LL IS A Ht ARRANGEMENT OF ELEMENTS OF L.
f. ] - THE LEADING ~N- By -M- SUBARRAY OF -B- WILL CONTAN
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THE SOLUTION -X-,
N - WILL CONTAIN THE ROW INTERCHANGE INDICES COMPUTED
ING LU DECOMPOST l’ION ININI WILL CONTAIN
+t IF AN EVEN NUMBER OF INTERCHANGES WERE PERFORMED,
=1 IF AN ODD NUMBER OF INTERCHANGES WERE PER'MD.
Q IF THE MATRIK -A- AND THE FACTDR L/ ARE SINGULAR
FER - AN Em CODE
NORMAL CODES

O MEANS NO ERPORS WERE DETECTED
ABNORMAL

1 MEANS -ND- HAS NOT lN Tl{ HANGE t LT, NO ,LE, 325
2 HEANS -N- HAS LLE. ND,
2 MEANS THE TR!M&LI.M FICTDR ~4J- DF -A- 15 SINGULAR,

MOTE --- AFTER SOLYING A SYSTEM OF EQUATIONS USING SAXE
ONE CAN EASILY COMPUTE THE DETERMINANT OF -A-,
AT LEAST IN PRINCIPAL, FOR EXAMPLE,
J

00 1 I =18
1 DET = DETeAIL,[)
HOWEVER, THAT COMPLTATION MAY OFTEN PESULT IN EXPONEnTIAL
OVEHFLOH OR UNDERFLOW, ESPECIALLY IF THE COEFFICIENTS
-A~ WERE VERY Lmﬁi OR YERY SMALL.

DIPENSIDH Alw NI, BINO,MI, ININY

DATA NDMAX/ 325/

IF{ND LY. 1 .OR, ND .GT, NOMAX) GO TO 3

IF(N LT, 1 .OR. N .GT. ND) GO TO 4

[F(INIT .EQ, 0) CILL RLLIJ{PO N, A IN,IN,KERI

1F (ININ) E(I 01 GO TOS

IFiM LE. OI GO TO 2

DO 1 J=1,
1 CALL nras«m N AL IN,B(T, ) KER?
2 KER = Q

GO TO &
J KER = 1

CALL XERROR (BOMSAXB - ARGUMENT ND IS INVALID, [T IS REQUIRED THA

.GE. 1 .AND. NO .LE. 325..80,2,1

GD TO &
4 KER = 2

CALL XERROR (76HSAXBE - ARGUMENT N IS INVALID, [T IS REQUIRED THAT
1N GE. 1 .AND, N .LE. NO.,76,2,1)

CALL xim (BWSAXE - LU DECOMPOSITION QF -A- YIELMD A SINGULAR
t-U-. A UNIGUE SOLUTION DOES NOT EXIST.,09,0,1
& RETURN

END

SYMPOLIC REFERENCE MAP iR=2)

ENTRY POINTS DEF
4 SAXB

LINE REFERENCES
1 160

SUBROUTIME SAXB T4/74  OPT=0 TRACE FTN 4.6+439 07/22/81 14 56,32 PAGE
YARIABLES SN TYPE RELOCA‘I’ION
o A REAL ARRAY F.p, REFS 138 142 146 DEF §NED i
0 8 REAL ARRAV F.P, REFS 138 14k DEF INED 1
0 IN INTEGER ARRAY F.p REFS 138 21142 143 146 DEF INED 1
0 INIT INTEGER F.P. REFS 142 DEF INED 1
163 INTEGER REFS 146 DEF INED 145
0 KER INTEGER F.p nﬁ;g 142 146 DEF INED 1 147 149
oM INTEGER F.p REFS 138 144 145 DEF INEC 1
0N INTEGER F.P REFS 2r138 2314 142 143 146
DEF INED 1
0 ND INTEGER F.k REFS 2x138 %140 141 142 146
DEF INED 1
154 NOMAX INTEGER REFS 140 DEF INED 129
EXTERNALS TYPE ARGS FEFERENCES
AFES & 146
RLUD ) 142
XERROR 4 180 164 168
STATEMENT LABELS DEF LINE  REFERENCES
o 1 146 145
70 2 147 144
73 3 149 140
101 4 153 141
107 & 157 143
114 & 160 148 152 156
LOOFS LABEL 1NOE X FRGM-TO LENGTH PROPERTIES
g2 1 LI 145 136 158 EXT REFS
STMKSTICS
LEMGTH 2408 160

183
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IMSL ROUTINES FOLLOW

IMSL ROUTINES ARE PROPRIETARY IN NATURE, BY CONTRACT THEY

MAY BE DISSEMINATED BY SANDIA AS PART Of CODE, BUT SHALL NOT

(MAY NOT) BE FURTHER DISSEMINATED.

IMSL ROUTINE NAME - UERTST

COMPUTER —- CDC/SINGLE

LATEE™ REVISION - JANUARY 1, 1978

PRINT A MESSAGE REFLECTING AN ERROR CONCITION

CALL UERTST (1ER,NAME}

PURPOSE
USAGE

b

ARGUMENTS IER - ERRCR PARAMETER. (INPUTI
1EA I+) WHERE
I 128 TMPLIES TERMINAL ERRQR,

64 THPLIES WARNING MWITH FIX, AND
32 IMPLIES WARNING
ERRDR CODE RELEVANT TO CALLING
AOUTINE .
A SIX CHARACTER LITERAL STRING GLYING THE

NAME OF THE CALLING ROUTINE. (INPUT)

i*

1
I
J

LIS L ]

NAME

PRECISION/HARDWARE - SINGLE/ML
REQD. IMSL ROUTINES - UGETIO
HWOTATION INFORMATION ONM SPECIAL NOTATION AND

CONVENTIONS IS AVAILABLE IN THE MANUAL
INTRODUCTION OR THROUGH IMSL ROUTINE UHELP

REMARKS THE ERROR MESSAGE PRODUCED BY UERTST IS MRITTEN
ONTO THE STANDARD OUTPUT UMIT. THE OUTPUT UNIT
HUMBER CAN BE OETERHINED By CALLING UGETIO AS
FOLLOMS . CALL UGETID¢1 , NIN,NDUT} .
THE OUTPUT UNIT MUMBER CAN BE CHANGED BY CALLING
UGETIO AS FOLLOMWS.
NiN = 0
NOUT = HEW QUTPUT UNIT NUMBER
CALL UGETION3, NIN,NQUT?
SEE THE UGETIO DOCUMENT FCR MDRE DETAILS.

COPYRIGHT - 1978 By IMSL, INC. ALL RIGHTS RESERVED.
HARRANTY - IMSL WARRANTS OWLY THAT [MSL TESTING HAS BEEN

APPLIED TO THIS CODE. NO OTHER HARRANTY,
EXPRESSED OR IMPLIED, IS APPLICABLE.

SUBROUTINE UERTST ( [ER NAME!
SPECIFICATIONS FOR ARGUMENTS

SUBROUTINE UERTST 7474  OPT=0 TRACE FTN 4 _6£+43% 07/22/81 14 56,32 PAGE

0

5

70

75

80

110

C—-
C
C

INTEGER 1ER.NAME
SPECIFICATIONS FOR LOCAL VARIABLES

INTEGER NAMSET , NAMEG

DATA MAMSE T/EHUERSE T/

DATA NAMEQ/EH f

FOR IMSL INFORMATION AND HELP SEE  THOMAS JEFFERSON, DE332,5LL
THIS CARD IS IN COMDECK IMSLUSE
FIRST EXECUTABLE STATEMENT

DATA LEVEL 74/, 1EQDF 70/, 1EQT TH=/

IF {1ER.GT.939) GO T0 25

If {1ER,LT.-321 Gu TO 55

If TTER.LE.?28! GO TO 5

If {LEVEL .LT.1) GO TO 30

PRINT TERMINAL MESSAGE

CALL UGETIOUT, NIM, [OUNLT?

If [IEQOF .EQ.1) WRITE(IOUMIT,351 IER.NAMEQ, IEQ,NAME

IF {IEQOF .EQ.0) WRITE{IOUNIT,35) [ER,NAME

G0 T0 X0
S IF IIER.LE.&4) GO TO 10

IF ILEVEL.LT.2) GO TO 30

CALL UGETIC{(1,NIN, IOUNIT?
IF (IEQOF .EG. 1) IﬂlTEIICI.II[T 401 IER, N"Eﬂ IEQ.NAME
IF IIEGI EG.O! WRITE(TOUMIT, 401 IER,NAME

PRINT MARNING WITH FIX MESSAGE

G0 TO 30
10 IF IIER.LE.323 G0 TO 15

IF {LEVEL.LT.31 GO TO 30
CALL UGETIG{1,NIN, IOUNIT?
IF (IEQOF _EQ.1) WRITECIOUNIT, 457 [ER,NAMER, [EQ,NAME
IF 1EQOF .EQ.0) WRITE(IOUNLT 455 LER, NAME
GO TO 30
15 CONTINUE

PRINT HARNING MESSAGE

CHECK FOR UERSET CALL
IF (NAME .NE .NAMSET) GO TO 25
LEYOLD = LEYEL
LEVEL = IER
1ER = LE¥OLD
IF (LEVEL LT.O0 LEVEL
IF (LEYEL .GT.4) LEVEL
GO TO 30
25 COMTINUE
1F CLEVEL.LT. 41 GO TO 30

(]
e

PRINT MOM-DEF INED MESSAGE
CALL UGETIO¢1,NIM, IOUNIT}

1F (IEQOF .EQ.1) WRITE(IOUNET,SDt TER,NAMEQ, IEQ,NAME
1f (1EQOF (EG.C) WRITE/IIOUNET, SOt [ER,NAME
30 IEQDF = O

RETURY
35 FORPAT(19H ssa TERMINAL ERROR, 10X, 7TH(IER = .13,
1 20M1 FROM [MSL ROUTINE ,A6,Af,A6!
40 FORMATIGM sse HARNING WITH FI1X ERROR (IER = , 13,
1 2041 FROM 1 e
45’ronmn1m wiu WARNING ERROR, t1X,7HIIER = 13,

20H1 FROM A
50 FWTIZW lll LNIFHID ERROR, 9%, THEIER = LIS,
ROM IMSL ROUTINE AL, A1, A6
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15 C SAVE P FOR P = R CASE
C P IS THE PAGE NAME
c R IS THE ROUTINE NAME
55 IEQDF =1
NAMEQ = NAME
120 65 RETURN
END
SYMBOL IC REFERENCE MAR (R=2)
ENTRY POINTS DEF LINE REFERENCES
4 UERTST 56 106 120
VARIABLES SN TYPE RELOCATION
152 1€9Q INTEGER REFS 73 80 a7 103 DEF INED 66
151 [EQDF INTEGER REFS 73 74 80 a1 a7 a8 103
104 DEFINED bb 105 118
0 IER INTEGER F.P. REFS 58 &7 &8 62 73 74 76
80 a1 83 a7 a8 94 103 104
DEFINED 56 s
276 TOUNIT INTEGER REFS 72 79 26 102 1/0 REFS 73 7a
80 a 87 8g 103 104
150 LEVEL INTEGER REFS 70 77 a5 93 %% 97 100
DEF INED &6 % 97
277 LEVOLD INTEGER REFS s DEF INED 93
0 NAME INTEGER F.P. REFS 58 73 74 80 81 87 [=L:]
32 103 104 119 DEF INED 56
147  NAMEQ INTEGER REFS &0 73 80 a7 103
DEF INED 62 119
146 NAMSET INTEGER REFS 60 92 DEF INED (3]
275 NIN INTEGER REFS 72 79 86 102
YARIABLES USED AS FILE NAMES. SEE ABOVE
EXTERNALS TYPE  ARGS REFERENCES
UGETIO 3 72 79 : =S 102
STATEMENT LABELS DEF LINE  REFERENCES
¥ 5 76 (5]
55 10 83 7%
7w 15 %0 a3
116 25 9 67 92
133 30 105 70 7 77 82 BS 89 98 100
233 35 FHT 107 73 74
243 40 FMY 109 80 81
24 45 FHT 111 87 88
264 SO FHT 113 103 104
13 55 118 &8
0 &5 INACTIVE 120
STATISTICS
PROGRAM LENGTH 3008 192
74/74  OPT=0 TRACE FTN 4. 6+439 0722781 14.5%6.32 PAGE 1
1 ¢ IMSL ROUTINE NAME - UGETIO
C
fmmm——
C
5 C COMPUTER ~ COC/SINGLE
[
€ LATEST REVISION - JANUMRY 1, 1978
o
¢ PURPOSE - TO RETRIEVE CURRENMT VALUES AMD TO SET NEW
10 [ YALUES FOR INPUT AND CUTPUT UNIT
c IDEMTIFIERS.
c
C  USAGE - CALL UGETIOC(IOPT,MIN,NOUT)
¢
15 € ARGUMENTS 10PT -~ OPTION PARMETER. (INPUT)
[ IF IOPT=1, THE CURRENT INPUT MND OUTPUT
[ UNIT IDEMTIFIER YAMLUES ARE RETURMED IN NIN
[ AND NOUT, PESPECTIVELY.
[o IF 10PT=2 (3) THE INTERWAL VALUE OF
20 o NIN (NlUT) IS RESEY FOR SUBSEQUENT USE .
C NIN - INPUT UNIT TDENTIFIER.
[ DUTPUT IF TOPT=1, INPUT IF IOPT=2.
c NOUT - OUTPUT UNIT [DEMTIFIER.
c DUTPUT [F 10PT=1, INFUT IF IOPT=3,
% o
C  PPECISION/HARDMARE - SINGLEZALL
C
C REQD. IMSL ROUYINES - NOME REQUIPED
C
30 C  NOTATION - INFORMATION On SPECIAL NOTATION AND
c COMVENTIONS IS AVAILABLE IN THE MANUAL
c INTRODUCTION OR THROUGH IMSL ROUTINE UMELP
C
C  REMARKS EACH IMSL ROUTINE THAT PERFORMS INPUT AND/OR OUTPUT
s c OPERATIONS CAMLLS UGETIO TO OBTAIN THE CURRENT ULNIT
c IDENTIFIER VALUES. IF UGETIO IS CALLED MITH I0PT=2 OR 3
[= NEW UNIT TOENTIFIER YALUES ARE ESTABLISHED, SUBSEGUENT
C INPUT/OUTPUT IS PERFORMED ON THE MEH UNITS.
C
40 C  COPYRIGHT - 1978 By IMSL, INC. ALL RIGHTS RESERVED.
[
€ WARRANTY - IMSL WARRANTS OMLY THAT ImMsL TESTING HAS BEEN
C APPLIED TO THIS CODE. NO OTHER WARRANTY,
C EXPRESSED OR IMPLIED, 1S APPLICABLE.
45 c
c
c
SUBROUTINE UGETIO!LORT, NIN, NOUT!
C SPECTFICATIONS FOR ARGUMENTS
50 INTEGER 10PT ,NIN, NOUT
C SPECIFICATIONS FOR LOCAL VARIABLES
INTEGER NIND, NOUTD
DATA NIND/SLINPUT/ ,NOUTD/6LOUTPUT/
Cc-- FOR IMSL INFORMATION AND HELF SEE THOMAS JEFFERSON, 08332,5LL
55  THIS CARD IS IN COMDECK IMSLUSE

IfF {10PT.£0.3' GO

FIRST EXECUTABLE STATEMENT
T0o 10
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&0

E5

IF 110PT £Q.2) GO TO S
IF 110PT NE.T) GO TO 9005

NIN = NINO
NOUT = NOUTD

10 NOUTD = NOUT

SYMBOLIC REFERENCE MAP [R=2}

ENTRY POINTS
4 UGETIO
¥YARTABLES SN
0 10PT
0 NIN
35 NIND
0 NOUT
36 NOUTD
STATEMENT LABELS
> S

3t 10
34 9005

STATISTICS
PROGRAM LENGTH

DEF LINE REFERENCES
48 23

TYPE RELOCAT[ON

INTEGER

INTEGER F P

INTEGER

INTEGER F.p.

INTEGLR

REFS
REFS
REFS
HEFS
REFS

57 58 59 DEF INED 48
63 DEF INED 48 &0
DEF INED 53 63
&5 DEF INED 48 &1
61 DEF INED s3 &5

£8L88s
g

DEF LIMNE REFERENCES
548

&3
65
66

a7e

57
59 62 &4

N

10

20

40

45

50

58

74/ oPT=0

IMSL ROUTINE NAME

TRACE FTN 4 6+439 07:22:181 14 .56.32 PAGE

757s™

COMPUTER
LATEST REVISION

ARGUMENTS F

EPS

NSIG

TTHAX

HA
PAR

IER

OONNNOOONNODONOOMADDNONO0OOONONOOAON0ONONAOONOAOOOANOOANO000

1

b

CDC/SINGLE
JAMUART T, 1978

DETERMINATION OF A ROOT OF A SYSTEM (F N
STHULTAMEOUS NOM_INEAR FQUATIONS IN N
UNCMOMNS, FiXi=0D, IN YECTOR FORM,

CALL ZSYSTM (F EPS,NSIG, N, X, ITMAX WA PAR, IER)

F 1S TME mAME OF THE FUNCTION CMLLED BY
ZSTSTH TO FURNISH THE VALUES OF THE
EQUATIONS BEING SOLVED. THE USER SPECIFIES
F BY HRITING A FUMCTION SUBPROGRAM
FiX K PARD WHICH COMPUTES THE K-TH
COMPONENT OF F EYALUATED AT x. F mUST

APPROPRIATELY SEE PRECTST0N/HARDHARE |

FIRST STORPING CRITERIGN. & ROOT X(t3, . _,
XIN! 1S ACCEPTED IF THE MAXIMAT ABSOLUTE
YALUE OF FOCK PAR) 1S LESS THAN GR EQUAL
10 €PS, WHERE K=1,_..,N. [INPUT)

SECOND STOPPING CRITERION_ A ROQOT 1S ACCEPTED
1F M0 SUCCESSIVE APPROXIMATIONS TO A GIVEN
ROOT AGREE IN THE FIRST NSIG DIGITS. (INPUT)

NOTE. IF EITHER, OR BOTH, OF THE STOPPING
CRITERIA ARE SATISFIED, THE ROOT IS
ACCEPTED.

THE NRMBER OF EQUATIONS 1= NUMBER OF LINKNOWNS |
N CAN BE 1. {INPUT)

THE YECTOR X OF LENGTH N, AS INPUT, 1S5 THE
INITIAL GUESS FOR 'I‘I-E ROOT AS QUTPUT, 17
IS THE COMPUTED SOLUT

On INPUT = THE MAXIHUM ALLONA&.E MNUMBER OF
ITERATIONS AND ON OUTPUT = THE NUMBER OF
1TERATLONS USED IN FINDING THE COMPUTED
SOLUTION.

AN ARRAY HWORK AREA OF SIZE ttM+2ix(N-111/2 +
JeN SUPPLIED BY THE USER.

PAR CONTAINS A PARAMETER SET (POSSIBLY A
FUNCTION NAME) WHICH IS PASSED TO THE USER
SUPPLIED FUNCTION F, PAR MAY BE USED TO
PASS ANY AUXILTARY PARAMETERS MECESSARY FOR
COMPUTATION OF THE FUNCTION F. PAR IS A TYPE
REAL VECTOR IN ZSYSTM, {INPUTI

ERROR FARAMATER. (OQUTPUT)

TERMINAL ERROR
1ER = 123 INDICATES THE ALGORITHM FAILED TG

CONVERGE MITHIN ITHAX LTERATLONS.
1EA s 130 INDICATES SINGULARITY (OF THE
il:?gglm MATRIX! HAS BEEN ENCOUNTERED
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[
C PRECISTON/HARDWARE - SINGLE AND DOUBLE /H32
€0 E - SINGLE/H3&,H48,HE0
g REGD. IMSL ROUTINES - UERTST,UGETIO
C NOTATION - INFORMATION ON SPECIAL NOTATION AND
65 [ CONYENTIONS 1S AVAILABLE IN THE MANUAL
c INTRODUCTION OR THROUGH IMSL ROUTINE UHELP
C
C COPYRIGHT - 1978 BY IMSL, INC. ALL RIGHTS RESERVED.
C
70 C HARRANTY ~ [MSL WAFRANTS ONLY THAT IMSL TESTING HAS BEEN
C APPLIED TO THIS CODE., NO OTHER WARRANTY,
C EXPRESSED OR IMPLIED, IS APPLICABLE.
c
C
75 C
c SUBROUTINE ZSYSTM (F,EPS,NSIG,M.X, I THAX, WA, PAR, IER]
DIMENSION X111,WAL1),PARIT)
DATA PREC,DELTA/S E-12,5.E-9/
80 DATA ZERQ,PM1,PT1,P2/0.0,.1,.0001,
c-- FOR IMSL INFORMATION AND P'ELP SEE II-K)"IIQS JEFFERSDN 08332,5LL
C THIS CARD IS IN COMDECK [MSLUSE
reR FIRST EXECUTABLE STATEMENT
=0
85 c PREC IS A FUNCTION OF THE MACHINE
c SIGNIFICANCE, SIG, AND SHOULD BE
C COMPUTED AS PREC=5.%10.%¢{-5IG+2),
[ IN THIS INSTANCE HE WERE DEALING
C HITH A 14 DIGIT MACHINE .
30 c DELTA SHOULD BE TAKEN AS
c 5.210, x2(-(SIG+41/21, FOR SIG EVEN,
C AND 16 310 32(-iSIG+5)/2, FOR SIG ODD
N2 = N+N
RELCON=10.02 [-NSIG)
* JTEST = 1
IERROR=0
IPART=1 (N+21%(N-111/2
1TMP=IPART+N
LKSUB=ITMP+N
100 D0 130 M = 1, TTMAX
1GUIT=0
FMAX=ZERQ
M1 = M-1
K1 = LKSUB + 1
105 KMIN = LKSUB + N
XTEMP = JERD
C THE ARRAY WA{LKSUB+1),..., HAILKSUB+NI|
C PERMITS A PARTIAL PIVOTING EFFECT
C WITHOUT HAYING TO PHYSICALLY
110 c INTERCHANGE ROMS OR COLUMNS.
D05 J = Kt,KMHIN
XTEMP = XTEMP+1.0
WAl = XTEMP
L CONTINUE
SUBROUTINE ZS5YSTHM 74/74 OPT=0 TRACE FTN 4. 64439 a7/22/B81 14 .56.32 PAGE
115 K=
10 TFiw LE. 1y GO TO 30
KMIN = K-1
C THE FOLLOHWING CODE BACK-SOLYES THE
[n FIRST KMIN ROMS OF A TRIANGULARIZED
120 C LINEAR SYSTEM FOR IMPROYED X VALUES
o IN TERMS OF PREVIDUS OMNES,
KK = 1
15 DO 25 Kt=1,KHIN
150B=K-K1
125 MM=( ISUB-TrsiN2 -15UB)) 72
L iM=N-ISUB
KPOINT = HA(LKSUB+I1SUB1+PM1
c THE ADDITION OF .1 (PM1 IN THE LAST
c STATEMENT (AND OTHERS LIKE IT
130 C BELOW! IS ESSENTIAL, SINCE WA
c CONTAINS INTEGERS AS WELL AS FLOATING
C POINT NUMBERS. FOR EXAMPLE, SUPPOSE
C THE INTEGER 3 WAS STORED AS
C 2.99999999933938
135 ISuB1 = ISuB-1
X (KPOINT 1=7ERO
D0 20 L1=1,LIM
JS1=1SuUB1+L1
LK JSUB=LKSUB + JS1 +1
140 I J=MM+J51
JPOINT= WAILKJSUB) + PMI
XIKPOINTI=X{KPOINT! + HA{IJ}»X{JPOINT)
20 CONTINUE
XIKPOINT 1=X (KPOINT ) + WAIMMEN)
145 25 CONTINUE
GD TO (30,45,105), KK
C
c SET uP PARTIAL DERIVATIVES OF
c KTH FUNCTION
150 C
30 E=F (%,K,PAR!
FHAX =AMAX1 (FMAX,ABS(E})
IFt ABCIE) ,GE. EFSt GO TO 35
1QUIT=1QUIT+1
155 IFCIQUIT EQ. Nt GO TO 140
35 1 s K
40 IPz1PART+1
ITEMP = WAILKSUB+I) + PM1
HOLD = X(ITEMP)
160 ETA= 001 «ABS (HOLD )
IF (ABS(HOLD) .LT.PREC) ETA=DELTA
H zAMINT (FMAX ETA|
IF(H ,LT. PREC) H=PR£C
X (1TEMP|zHOLD+H
165 IF (e LLE. 1) GO TQ 45
KK = 2
GO TG 18
45 FPLUS=F ! X,K,PAR
10P=F PLUS-E
170 £0 WA [P 1=TOR/H

55 X{ITEMF ) =HOLD
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T=1+1

IF 1T LE. N} GO TO 40

[F (kK LT, N} GO TO &0

IP=IPARTN

IF (ABS( WAtIP)) EQ. ZERO) GO TO 80
NIITEMPI = -E/ WHACIRD + X(ITEMP!

GO TO 100

FIND PARTIAL DERIVATIVE OF LARGEST
ABSOLUTE WALUE. .

KL=LKSUB+K

LODK= MWAIKLI + PH1
KMAX =L 00X
1P=IPART+K

DEAMAX= ABSi HAtIP)!
KPLUS = K41

0 = KPLUS.N
TEST= ABSi WAIIFART+1:)
[FITEST ,LE, DEAMAX) GO TO &5
DERMAX = TEST
KMAX=]
COMTENUE
IFfLO0K EQ, «MAX1 GO TQ 75
LEKMAX=LKSUB +KMAX
HACKL ) =HATLEKMAX |
HA tLKHAX } =L 00K
{P=[PART +KMAX
XTEMP= WAIIP)
[P =1PART4K
HALIP I =WATTPK |
HAT P ) =XTEMP
TPk LT, 21 GO TO 75
KMIN=K~1
1 = 0O
00 70 I=1,KMIN
L=0(]1 (®iN2 =11)/2-%
J=L +HKHAX
XTE(P= WAL S)
ENEIR .3
WAL =AY 13
WAL J 1 r=XTEM?
IM =1

CONTINUE

IF i ABS(WA{[PART+K!| NE. ZEROF G0 TO 30

IFi[ERROR EQ. 1: GO TO 135

06 85 I=1.M
IF THE MODIFIED JACOBIAN 1S SINGULAR
AT x, CHANGE THE COMPOMENTS OF X AND
PROCEED wWlTH TME ITERATIONS. IF IT
HAPPENS A SECOND TIME, TERMINATE.

il = 0.9wxt]) + 12345

CONTINUE

IERRDA= t

GO 10 105

SET 4P COEFFICIENTS FOR KTH ROW

Q7/22/81 14.%.,32 RAGE
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230

235

240

245

260

260

265

2R0

285

Rl leln]

(a2l

lalalal

[alnl

90

110

118
120

125
130

135
140

145

QF TRIANGULAR L INEAR SYSTEM USED
T0 BACK-SOLYE FOR THE FIRST Kk Xilt
VALUES . ..

L=l IK=110(N2 -K1}/2
KN=p +N
11 = L~
WA (KNI =ZERO
IPK:IPART-Ht
00 9% = KPLUS
JSLB- HAILK‘JUE4JI ¢ PM1
JJ=I1+0
IPJ=1PART+]
WAL I =-RATIPJT/HATTPK )
WA (KN =WA (KNI +HA ( [PJI*X | JSUB!)
CONTINUE
LKz WATLKSUBHK 1 ¢ PM1
WA KN = WA TKNI-E 1 /WATIPK) + XILK)
K = K+l
IF 1« LE. N} GO T0 10
BACK SUBSTITUTE TO OBTAIN WEXT
APPROXIMATION TO X
IFt N EG. 1) GO TC 105
KMIN=N-1
KK = 3
GO 70 15
IF M LE. 1} GO TO 120

TEST FOR COGNVERGENCE. .

DO 190l =1,
1F lABSlHA(IYH—'Ml) Xt1rv) GT, ABS(X{[1)1¢RELCONI 00 TO 118
CONT INUE
JTEST = JTEST#1
IF 1 JTEST-31120, 140, 140
JTEST = 1
D0 125 1 = ¢,
wh(ITMP+1 1= nIJ
CONTINUE
COMTINUE
H=] THAX
IER = 129
G0 TO 240
IER = 130
FMAX=ZERD
TEST=1.0E+15
IF M .GT, 1) GO TO 145
HALIPART=2) = FIX, 1 PARY
FMAX =AMAXT (FMAX, ABS tulA{ [PART=21 11
GO TO 155
DO 150 1 = 1.N
1P=IPART+]
HAIIP=F X, 1 PAR)
FMAX=AMAXTIFMAX, ABS MATIPI))

CONTINE
CHECK TO SEE IF SMALL COMPOMENTS ARE
ACTUALLY ZERO

14,58, 32
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2%

29%

300

305

310

e

320

32t

330

340

[alaXzinl

e takal

155

165

170

175

180
185

1%
195

200

205

210

21%
220
225

x=1
D0 160 I=1,K
WA =x(]
IF (ABSIXi[1) .GT. P2y GO TO 160
K=2
WA [ 1=ZEROD
CONTINGE
IFik (EQ. 1) GO TO 195
KK = 1
G0 70 205
IFIFMAX LT, TEST, GO TO t9Q
NOTE THAT SMALL COMPONENTS ARE SET
TO ZERD DMLY IF THE NORM OF THE
FUNCTION VECTOR IS REDUCED AS A
RESULT OF THIS PROCESS.
DO 170 I=1,N
xtir= HATD
CONTINUE
1 4K GT, 1 GO TQ 175
HATTPART42) = HWA(TTMP=2)
GO T0 185
Do 180 1 =1, N
WA{IPART+1) = HATTTMP+]!
CONTINUE
Fridx=TEST
CHECK FOR INTEGER COMPOMENTS
K=1
1TEST=0
DO 200 F=1.N
WAL 1=xt]
IF 1ABSXI(Tr1 LE., P21 GO TO 200
L=xi[1+PTY
J=Xt[1-PT?
IF(L EQ, 3¢ GO TQ 200
wWh(1) =ISIGNIY, J)eMAXD I TABSIL ), IABSI 1)
K22
CONTINUE
IFik E@. 1) GO TO 235
KK = 2
TEST=ZERD
IF (N ,GT, 1) GO TQ 210
HATITMP+23 = FIWA,t PARY
TESTY =sm!1 (TEST, ABSIWATITMP+2) 1}

HMITI:FHM 1,PAR
T[SY:M‘IITITEST AESIHA!ITHJ
COMTINUE
G0 TO t165,2251, KK
IFiFMAX LT, TEST: GO TO 23S
NOTE THAT NEAR-INTEGER COMPOMENTS
AFE SET TO BE INTEGERS UN.\' IF THE
HORM OF THE FUNCTION YECTOR 15
FEDUCED AS A RESULT OF THIS PROCESS.

14 .56 .32
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230 CONTINUE
1TEST=1
[ TEST FOR CONVERGENCE

235 IF(FMAX LT, EPS OR. TEST .LT. EPS: IER = 0Q
240 TTHMEX=M1 + 1
3000 CONTINUE

IF (JER NE. O} CALL UERTSTIIER, EHISYSTM)

CARD MR, SEVERITY DETAILS DIAGNOSIS OF PROBLEM

146 1
33 [

AN [F STATEMENT ™Ay BE MORE EFFICIENT THAN A 2 OR
oR

AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2

SYMBOLIC REFERENCE MAP (R=2)

Q7122181

14.56.32
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3 BRANCH COMPUTED GO TO STATEMENT.
3 PRANCH COMPUTED GO TO STATEHENT,

7

ENTRY POINTS OEF LINE REFEREMNCES
4 I3Y5TM 6 350
vARIABLES SN TYPE RELOCATION
1267 DELTA REAL REFS 161 DEF INED 79
1352 DERMAX REAL REFS 191 OEF INED 187 192
133 t REAL REFS 152 153 169 177 246
DEFINED 151
0 EPS REAL F.P. REFS 153 2»346  DEFINED Te
1343 ETA REAL REFS 162 DEF INED 160 161
1314 FHAX REAL REFS 152 162 277 282 2% 336 346
DEFINED 102 182 273 277 282 310
1345 FPLUS REAL REFS 169 DEF INED 168
1344 W REAL REFS 163 164 170 DEFINED 162 163
1342 HWOLD REAL REFS 160 161 164 171 DEF INED 159
1337 1 INTEGER REFS 157 158 172 173 190 193 208
214 29223 30260 2¢266 280 281 20288 283
291 2¢302 2+308 ¢al15 e 317 318 320
331 332 29342  DEFINED 156 172 189 207
218 259 265 279 287 301 307 314
330 341
0 IER INTEGER F.b. REFS 2¢34%  DEFINED 76 B4 270 272 346
1306 [ERROR INTEGER REFS 217 DEFINED %% 225
1334 1) INTEGER REFS 182 DEFINED 140
1340 [P INTEGER REFS 170 17g 177 87 200 202 281
282 DEF INED 157 175 186 193 280
1307 LPART INTEGER REFS E) 157 175 186 190 199 201
216 237 241 27 277 280 305 308
DEF INED 97
1364 [P INTEGER REFS 242 243 DEF INED 241
1356 Pk INTEGER REFS 202 203 242 246 DEFINED 201 237
1313 I0UIT INTEGER REFS 154 158 DEF INED 101 154
1324 1518 INTEGER REFS 20125 12¢ 127 135 DEF INED 124
SUBROUTINE 75YSTM 7478 OPT=0 TRACE FTN 4.p+439 07/22/81 14.56,32 PAGE 8
YARIABLES SN TYPE RELOCATION
1330 Isupt INTEGER REFS 138 DEFINED 135
1367 IT INTEGER REFS 332 kxk] DEF INED 3N
1341 ITEMP INTEGER REFS 159 -t} 17 20177 DEF INED 158
1366 {TESY INTEGER DEFINED 313 44
0 ITMAX INTEGER F.P, REFS 100 <69 DEF INED 76 347
1310 ITMP INTEGER REFS I3 260 266 305 308 327 328
31 DEF INED k]
1357 11 INTEGER REFS 208 240 OEF INED 206 214 235
1321 ) INTEGER GEFS 113 210 212 239 240 241 319
21320 DEFINED T 209 238 318
12361 0 INTEGER REFS 212 213 242 DEFINED 211 240
1335 JPOINT INTEGER REFS 142 DEFINED 141
1363 JSUB INTEGER REFS 243 DEFINED 239
1332 U5t INTEGER REFS 139 140 OEF INED 138
1305 JTEST INTEGER REFS 262 263 DEF INED as 262 264
1322 K INTEGER REFS 116 17 124 151 156 165 168
174 183 186 168 201 204 205 211
216 20233 237 245 247 248 293 323
DEF INED 115 247 286 290 312 321
1323 KK INTEGER REFS 145 335 DEF INED 122 166 253 294
24
1347 «L INTEGER REFS 184 197 DEF INED 183
1351 KHAX INTEGER REFS 195 19 199 209 DEF INED 185 193
1317 KMiN INTEGER REFS 111 123 207 DEF [NED 105 117 205
252
1362 N INTEGLR REFS 236 2%243 20246 DEFINED 234
1353 kPLUS INTEGER REFS 189 238 DEF INED t1ee
1327 ®POINT INTEGER REFS 136 24142 29144 DEF INED 127
1316 ¥ INTEGER AEFS 11 124 DEF INED 104 123
120 L INTEGER REFS 209 211 234 21 319 320
DEF [NED 208 233 N7z
1326 LIM INTEGER REFS 137 DEFINED 126
1365 LK INTEGER REFS 248 DEF INED 245
1333 LrJsuB INTEGER REFS 141 DEFINED 139
1355  LKMAX INTEGER REFS 197 198 DEF INED 19%
131t LKSUB {NTEGER REFS 104 165 127 139 158 183 19%
233 245 DEFINED 99
1350 LOOK INTEGER REFS 85 198 DEF INED 184
1331 L1 INTEGER REFS 138 DEF INED 137
1312 M INTEGER REFS 103 DEF INED 100 269
1325 ™M INTEGER REFS 140 144 DEF INED 126
1316 ™1 INTEGER REFS 347 QEFINED 103
c N INTEGER F.pP. REFS 2%93 2%97 I8 99 105 126 144
155 173 174 175 89 218 234 238
248 251 252 259 265 275 279 287
301 304 307 314 326 330 341
DEF INED 76
Q0 NSIG INTEGER F.P. PAEFS 94 DEF INED 76
1303 N2 INTEGER REFS 125 208 233 DEF [NED 23
Q PAR REAL ARRAY F.P, REFS 78 151 168 276 281 327 332
OEF INED 76
1271 PM1 REAL FS 127 141 158 184 232 245
DEF INED 80
1206 PREC REAL REFS 161 28163 DEFINED 79
1272 P11t REAL REFS a7 318 DEF INED a0
1273 P2 REAL REFS 289 EAL) DEF INED BO
1304 RELLOM REAL REFS 260 DEF INED 34
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YARIABLES SN TYPE RELOCATION
1384 TEST REAL REFS (L1 192 296 310 328 333 336
346 DEF INED 190 274 326 328 333
1346 TOP REAL REFS 170 DEF INED 169
0 WA REAL ARRRY F.P, REFS 74 127 141 142 144 158 176
177 164 187 190 197 200 202 210
212 216 239 2x242 23243 245 27246 260
277 282 302 306 308 327 328 332
333 342 DEFINED 76 113 170 137 98
202 203 212 213 236 242 243 246
266 276 281 288 291 305 308 315
320 327 332
o X REAL ARRAY F.P, REFS 78 29142 144 151 159 168 177
223 243 246 2%260 266 276 281 288
289 318 e 317 318 DEF INED 76 136
142 144 164 171 177 223 302 342
1320 XTEMP REAL Rggg 12:8 113 203 213 DEF INED 106 112
1270 ZERO REAL REFS 102 106 136 176 218 236 273
A1 325 DEF INED 80
EXTERNALS TYPE ARGS REFERENCES
F REAL 3 . 51 166 276 281 327 332
UERTST 2 349
INL INE FUNCTIONS TYPE ARGS DEF LINE REFERENCES
ABS REAL INTRIN 152 1583 160 161 176 187 190 216
22260 277 282 289 316 328 333
AMAX 1 REAL 0 INTRIM 152 277 282 328 333
AMINY REAL QO INTRIN 162
IABS INTEGER 1 INTRIN 22320
ISIGN INTEGER 2 INTRIN 320
HAX0 INTEGER 0 INTRIN 320
STATEMENT LABELS DEF LINE REFERENCES
0 5 114 11
104 10 116 248
114 15 123 167 264
0 20 143 137
0 25 145 123
212 30 151 116 146
235 15 156 153
240 40 157 173
303 45 168 146 165
0 50 INACTIVE 170
0 55 INACTIVE 171
47 &0 183 174
406 65 194 189 191
0 70 215 207
507 715 216 195 204
515 BO 217 176
0 8% 224 218
534 90 233 216
[ 244 238
626 100 251 178
637 105 255 146 226 251
0 0 261 259
863 115 264 260
SUBROUTINE ISYSTM 74/74  OPT=0C TRACE FTN 4.6+43% 07/22/81 14.56.32 PAGE 10
STATEMENT LABELS DEF LINE  REFERENCES
665 120 265 255 263
o 125 267 265
0 130 268 100
705 135 272 217
710 140 273 155 20263
735 145 279 275
Qo 150 283 279
757 168 286 278
777 160 292 287 289
1011 165 2% ke
0 170 303 301
1034 175 307 304
0 180 309 307
1045 185 310 306
1050 190 12 2%,
1062 195 313 293
1112 200 322 314 316 3g
1123 20% 325 295
1146 270 330 26
0 215 134 330
1170 220 Kle,) 329
1200 225 336 335
0 230 Ja3 341
1215 235 46 323 336
1223 240 347 271
0 <000 INACTIVE Jag
0 3005 THACTIVE 350
LDOOPS LABEL INDE X FROM-T0 LENGTH PROPERTIES
47 130 rM 100 268 6308 EXT REFS EXITS NOT [NMNER
70 J t11 114 118 T
116 2% £ KT 123 145 64B NQT INNER
144 20 L 137 143 258 oPT
372 &5 i 183 194 178 oPT
45 70 1 207 216 308 oPT
s21 8% 1 218 224 78 INSTACK
56 95 J 238 244 270 oeT
643 110 * 1 259 261 128 aPT EXITS
b6 126 1 265 2.7 [ :] INSTACK
736 150 LA | 279 283 208 EXT REFS
762 160 1 287 292 208 oeT
1015 170 { 301 303 B INSTACK
1035 180 1 307 309 78 INSTACK
1056 200 1 14 322 408 oFT
1147 216 LI 330 134 208 EXT REFS
1204 230 1 341 343 eB INSTACK
STATISTICS
PROGRAM LENGTH 1562B B8B2






