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atory, the program BOW is used to monitor the tapes used
for the problem and to keep a record of their use.
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SECTION I
INTRODUCTION

This manual describes the use of the HULL system. HULL is a system of
computer programs which approximate the solutions to the equations of continuum
mechanics. The approach is effectively Eulerian in that the computational mesh
is not distorted with time. The technique consists of a Lagrangian calculation where
the velocity, density and energy are updated from time, t, to t + At using the total
derivatives, followed by a fluxing or rezone calculation of t + 4t to retain the origi-

nal mesh configuration.

Development of the HULL code began in 1871 at the Air Force Weapons Labora-
tory (AFWL). The code was a successor to the SHELL code and was initially used to
handle calculations of atmospheric response to nuclear weapons. Ma jor Daniel Matuska,
USAF, developed a stable difference technique to replace the method used in SHELL.
Most of the early calculations were made using only one méteria.l, air, although it
was structured to handle multimaterial problems.

During the development of the HULL code auxiliary routines were written which
initialized a problem and plotted the resylts of a calculation. In addition, capability
to perform calculations including radiation diffusion, high explosive burn and magnetic
fields were added.

In 1973, the HULL code began running calculations at the Air Force Armament
Laboratory (AFATL) involving conventional weapon design. Major Matuska extended
the difference method of handling stress, strain, material interfacés and failure. The
architecture was also modified to conform more to the vector structure of fourth

generation computers, such as the Cray-1 and STAR 100.




1. BASIC EQUATION

HULL solves the continuum mechanics differential equation which describes the
behavior, of linear elastic-plastic material. The basic equations in tensor form are

pEou Lo (1)
;tmj - le.i 5 pgj (2)

E - 3
PE (Tij uj),i - rug, (3

which refleci the conservation of mass, momentum and energy, respectively. The
quantities in the equations are

material density (g/cm3)

B

uj - material velocity vector (cm/s) !
Tij - stress tensor (dynes/ cm2) ¢

g =~ body force due to gravity (cm/s")

E - total specific energy (ergs/g)

The dot implies the total (Lagrangian) derivative with respect to time.

Considering the definition of E and the deviator representation for TU’ we have 4 |
B
E -I+1/2u1ul #) i |
t' |
| R e -

where I is the internal specific energy (erg/g), p is the hydrostatic pressure (dynes/cmz)

obtained from the equation of state p(#, 1), sij is the stress deviator tensor which is
obtained by solution of

14




s:j = 2G<‘u
where G is the bulk modulas and,
€y = U 2(“1.1 & “i.l) o

Subject to the von Mises yield criterion to include plasticity which states

- g° 2y?
Slj Sij where susni 3 (8)

where y is the yield or flow stress. The deviator then has the form

1/2

- g8 /2. 2y?
Sy = Sy (3813511) S5%> 3 )

Finally, failure occurs when the maximum principal stress (the maximum root o
of |Tij-o§ j| =0) exceeds the tensile stress criteria for the material.

If we assume cylindrical symmetry, the equations become

Lawm , 2v)
p+.¢>|:r or +ar] =0 (10)

15
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here r is the radial coordinate
z is the axial coordinate
u is the radial velocity component

v is axial velocity component

g is body force due to gravity in downward direction (i.e., g, = =-g)

The only nonzero components of the stress tensor are

16

Saks al.'l‘rr g a'rrz 3 Toe o
ror dz T
b T e
ror oz g
. l 3
AE - [r(u’I‘ + VvT ]-—-(uT + vT )
ror r oz

(11)

12)

(13)

(14)

(19




t:J

—

A e b s = 3 <2

where the stress deviators are calculated from

e : _
SZZ i 2G(€ZZ D)
e :
See = -Srr 2z
va .
rz 2G(€rz)

9 v
D =1/3(1/25m+ o
X _ _9u
rT or
s = 9¢
zZZ a3
s du 9y
€rz l/z(az+ ar)

17
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(16)

(17

(18)

(19)

(20)

(21)

(22)

(23)




The yield criteria become

e

Sag = Sag if J< 1/3y2 (24)
with
3 =(s2 +82 +8? +S_8S ) (25)
IT Irz ZZ Y zz
and
Sag= S5 lz—)J>1/3 2 26
ag8 = Sag \ 37 y (26)

Finally, failure occurs wheno > o

Trr 2 Tzz ) - 2 1/2
c =1/2 ('rn_ # 'rzz) ¥ ( 5 gt (27)

and ¢ o is the tensile yield strength for the material.

It is not the purpose of this guide to discuss the finite difference techniques.
These are discussed in a separate publication . *

*The HULL Code, A Finite Difference Solution to the Equations of Continuum
Mechanics, Air Force Armaments Laboratory, Eglin AFB, FL, to be published.
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2. OVERVIEW

This guide consists of seven sections. Section II discusses the system utilities
used by the HULL system. Section III discusses the HULL ZBLOCK and other control
functions. Section IV describes the format of the mesh in core and the format of all
tapes. Section V discusses the use of KEEL to initialize a HULL problem. Section VI
describes how a HULL calculation is run. Section VII describes how to plot the HULL
data using PULL.

There are three appendixes: appendix A lists and describes all of the utility
routines used in the HULL system; appendix B lists sample procedures for HULL on
CDC NOS/BE operating cycles; and appendix C lists procedures for running HULL
on the IBM 360/370 systemé.

19
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SECTION II

SYSTEM UTILITIES

Users of the HULL system will soon become acquainted with the utilities used
by HULL. There are three (two on IBM systems) utility programs used in HULL
problems and a library of general purpose subroutines that are used by all of the
programs in the system. Therefore, these routines must be maintained or the sys-
tem will not function préperly. The utility programs are SAIL, BOW (not used on
IBM systems) and PLANK. A typical HULL run includes execution of each of the
utilities in addition to the main program.

The procedures used for operation and maintenance of the HULL system must
be adapted to the machines and operating systems available. Representative examples
of control statement sequences are presented in following subsections as guides for
users in development of procedures for individual installations. Unless otherwise
specified, examples of CDC usage are for a CDC 6600/Cyber 176 installation using
the NOS/BE operating system. IBM examples are for IBM 370/168 using 0os/us2-

Version 2.

1. SAIL UTILITY

The SAIL preprocessor program is used to generate the HULL program and all
other utilities. SAIL, itself, is maintained on a separate SAIL library file for gener-
ation and modification. When running on an existing HULL system, tiie user need
only access the current load module for SAIL or generate a new load module by
running the current SAIL program to generate a new version of SAIL. In order to
initiate SAIL usage at a new installation, the source code of SAIL for the particular
computer must be generated at an installation where SAIL is currently running. The
source code and the SAIL library file of the SAIL program then provide the new user
with the capability to use and maintain SAIL.

20




Since the SAIL program and most of its inputs are described in another docu-
ment*, only the additional feature of the alternate input file will be discussed here.
The user should acquaint himself with SAIL before attempting to utilize the SAIL
alternate input file.

The SAIL program receives its initial instructions from the primary input file
(called INPUT by SAIL). If the SAIL mode is NORMAL, the program searches the
alternate input file (this is a LFN of INPUT2 on a CDC system and DDNAME of
FTO09F001 on an IBM system). If there is nothing in the file (file does not exist on
CDC or is dummied on IBM), then SAIL proceeds as the primary input data has
instructed it. If, however, there is data in the alternate input file, then the program
uses the OPTION directive to charge or add option in the option list, the PROGRAM
directive to specify the selected programs or the PROSNAME directive to specify the
program for which code is to be generated (all other programs will be processed for
PROCS). The OPTION directive overrides any settings of the same options from the
primary input file and if PROGRAM or PROSNAME is used, only the programs
specified with the directives in the alternate input file are selected. Figure 1 shows
the syntax of the alternate input file.

2, HULL GENERATION

The remainder of the HULL system (except for some utility subroutines) is
maintained on a HULL system SAIL library file. To generate a new or to update a
HULL system, the utility programs must be generated. Figure 2 shows the typical
sequence of commands to generate the HULL utilities on a CDC €600/Cyber 176
assuming the SAIL utilities are in a library called HULLIB as shown and that the
system uses the tape library. Figure 3 shows the simila;' generation of the system
for IBM computers. (Appendix C describes the procedures HLIB and PGEN.)

* SAIL: An Automated Approach to Software Development and Management, Air
Force Weapohs Laboratory, AFWL-TR-78-80 to be published.
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OPTION optname value
PROGRAM pgname
f- PROSNAME pshame

optname = option name

value = option value
pgname = program name
psname = name of program to be processed

Figure 1. SAIL Alternate Input Syntax.
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JOB, . -

ATTACH(HULLIB, [D=DYTHULL)

LIBRARY (HULLIB)

DYTHUL,

FTN(I=SAIL, OPT=2, PL=100000, 0, B=BOW)
FTN(I=SAIL, OPT=2, PL=1 000000, B=PLANK)
FTN(A,[=SAIL, OPT=2,S, S=PFMTEXT, B=LIB)
REQUEST (NEWLIB, XPF)

EDITLIB

LIBRARY(NEWLIB)

LOAD(BOW)

NOLD(BOWF, BOW, STERN)

LOAD(PLANK)

NOLD(PLANKF, PLANK)

LIBRARY.

EDITLIB.

CATALOG(NEWLIB, HULLIB, ID=DYTHULL, PW=XXXX, RP=999)

SAIL PROGRAM BOW PLANT LIBRARY ENDPROGPAM

SA[(L(changes)

LIBRARY(NEWLIB, NEW)
ADD(SAILM, HULLIB,AL=1,LIB)
ADD(COMPR, HULLIB, LIB)
ADD(GETNUM, HULLIB, LIB)
ADD(GTWD, HULLIB, LIB)
ADD(STOR), HULLIB, LIB)
ADD(INTEG, HULLIB, LIB)
Figure 2. CDC HULL Generation(continued)
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ADD(STORN, HULLIB,LIB)
REWIND(LIB)
ADD(*, LIB)
FINISH.
ENDRUN.
*EOR
% LIBRARY(NEWLIB, OLD)
REWIND(BOWF)
ADD(*, BOWF, AL=1)
REWIND(PLANKF)
ADD(*, PLANKF, AL-=1)
*EOR

Figure 2. Continued

24
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V7 PR JOB...
//LIB EXEC HLIB
//SAIL.INPUT DD *
SAIL PROGRAM LIBRARY ENDPROGRAM

SAIL (changes)

G i

/*
//PLANK EXEC PGEN
//SAIL.INPUT DD *
SAIL PROGRAM PLANK ENDPROGRAM
/*

Figure 3. IBM HULL Generation.

e st iy
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3. HULL SYSTEM EXECUTION
The execution sequence for HULL is shown in figures 4 (CDC) and 5 (IBM).

On a CDC system BOW reads the input to determine the type of HULL run
(KEEL, HULL or PULL). Identifiers for data tapes needed for the problem and the
ZBLOCK (a table of problem parameters for the problem are written on file TAPE41.
If there is no ZBLOCK for the problem in the tape library, the required data tape is
requestéd. PLANK reads the ZBLOCK from TAPE41 file or the problem tape and
the input to set up the options needed for the problem and generates an INPUT2
record. SAIL then reads the SAIL input, the HULL system SAIL file and INPUT2
and produces the appropriate source code on the file SAIL. This source code is
compiled to produce the executable code for HULL, which reads the data tapes
(requesting them as needed) and performs the requested function (initialize problem,
run problem, or plot problem).

In IBM systems, PLANK reads the input and data tape (for HULL and PULL runs)
and generates a SAIL alternate input file. Then SAIL, using the SAIL input and alter-
nate input file, generates the source code which is compiled and executed.

The representative control cards for HULL runs on the IBM and CDC systems
are shown in figures 6 and 7, respectively. (The description of IBM procedure HULL
is shown in appendix C.)

4, HULL UTILITY ROUTINES

4.1 HULL Tape Library

On some CDC systems, the tapes used by the HULL problems are managed by
the tape library program BOW. The tape library index file contains one three-word
header record with the format shown in figure 8, followed by a variable number of
1000-word problem records, are shown in figures 9~11, ending with one 1000-word

resource record as shown in figure 12. ‘

26
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ATTACH, HULLIB, ID=DYTHULL.
LIBRARY(HULLIB)

BOW.

PLANK.

DYTHUL.

REQUEST (SAVE, *Q)

FIN(1=SAIL, B=HULL, PL~=1000000, L=SAVE, OPT=2)

REQUEST(MAP, *Q)

LDSET (MAP=SBEX/MAP, PRESETA=NGINDEF)

HULL.

EXIT(S)

DISPOSE (SAVE, PR)
DISPOSE (MAP, PR)
*EOR

SAIL

SAIL changes
*EOR
HULL (or KEEL or PULL)

problem data

*EOI

Figure 6. CDC Control Cards for HULL Execution.




1d e

/, /**** JOB

//HULL' EXEC HULL

//HULL.DATA DD 'HULL dump tape data set.’

//HULL.STATION DD 'HULL station tape data set.'
'Must be dummied if not needed.'

//HULL.INPUT DD *
HULL

HULL input
/*

Figure 7. IBM JCL for HULL Execution.
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Word 59 17 0
1 LIBTAPE
2 Date of last update in character form ddmmmyy
k 3 Time of last update in character form hh, mm, ss
i Time of last
4 Julian date of last update undate fnsartad

dd = day of month

mmm = month

yy = year
hh = hour
mm = minutes
ss = seconds

Figure 8. Tape Library Header.
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Word

10

59 17 0
PROB

Problem number

CYCLE - if previous run was a cycle start

blank - if not
TIME - if previous run was a time start
blank - if not

Cycle start on last run
-1.0 - if not a cycle start

Time start on last run
-1.0 - if not a time start

MANUAL - if last run was manual
blank - if not

Date of last update - (old)
(now) Last update Julian date time(sec)

Time of last update added
(new) Last resource tape Julian date time(sec)

Active Number of PF used to update |
Inactive Blank

Figure 9. Tape Library Problem Record (Problem Information).
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Word
10i +1
10i + 2

10i + 3
10i + 4

10i + 5
10i + 6
10i + 7

0i + 8) - (10i +9)

10(NTAPE +1) +1

10(NTAPE +1) +k +1

10(NTAPE +1) + NR + 2

B e o M ¥t e .

mr

j e

L&)

59 17 0
.th
VSN of i problem tape density
First Cycle (dump tape)
not used (station tape)
first time
Last cycle (dump tape)
not used (station tape)
Last time
Date last used ddmmnyy// (characters)
blank (dump tape)
STATION (station tape)
blank
blank - if no resource tapes
TAPES - if resource tapes are assigned
= I =
VSN of k© resource tape density
blank

NTAPE - number of problem tapes .

NR = number of resource tapes.

Figure 10. Tape Library Problem Record (Tape Information).
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Word

801 ZBLOCK - if no ZBLOCK
or I i:
801-1000 200 words of ZBLK(100, 2)

Tape Library Problem Record (ZBLOCK Information).

Figure 11.
Word 59 17
1 TAPES
~
; .th .
i+1 VSN of i resource tape density
nr + 2 blank

nr = number of resource tapes.

Figure 12. Tape Library Resource Record.
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When BOW finds a HULL, PULL and/or KEEL problem record in input, but no
BOW records, it selects tapes from those listed in the requested problem record and
(for KEEL or HULL runs) resource tapes from the resource record. The type of run
is determined by the problem input record that is found first. Tape identifiers are
placed in the TAPE41 file.

In addition to selecting tapes BOW performs some protection functions. BOW
will not permit a KEEL run for an existing problem unless it finds the keyword
RERUN in the KEEL input. Also successive cycle or time selected restarts for the
same cycle or time are not allowed unless sense switch three is set on. This prevents
the user from accidentally restarting from the same cycle a second time. If no cycle
or time restart is specified, then BOW assumes an "end of world" start and selects
the last dump tape to restart the problem on a HULL run.

4.1.1 Library Maintenance

BOW performs automatic library maintenance when generated with the TAPELIB
option set to 4. In this case, whenever BOW executes, it searches for a permanent
file for each problem listed in the library by-the name yyyyyyyyyTAPE41FOxxxxPzzzz.
Here yyyyyyyyy and the ID of the permanent file are installation dependent as shown in
table 1. xxxx is the integer part of the problem number and zzzz is the fractional
part of the problem mumber. Each permanent file contains information supplied by
HULL during an earlier execution about the tapes that have been used and whether
the problem was completed. This information is used to update the problem record
in the tape library.

If BOW finds a BOW record in input then it proceeds to process the input for
controlled maintenance of the tape library index file, There are two sets of primary
key words which BOW recognizes, library definition and library maintenance key-
words,
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TABLE 1

BOW PERMANENT FILE CHARACTERISTICS

PFN = yyyyyyyTAPEINFOxxxPzzz

INST YYYYYyyyyy ID

1 PROBLEMMAS DYMXCER
2 PROBLEMHUL DYTHUL

3 PROBLEMHUL LEWISHULL
4 PROBLEMHUL SBEUK

5 PROBLEMHUL SMCSAI
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4.1.2 Library Definition Keywords

The library definition allows the user to select a tape library index file other
than the one defined in the generation defaults of the installation selected. The key-

words are

PFN. This keyword precedes the permanent file name for the index file to be
used.

ID. This keyword precedes the permanent file ID for the index file.

TK, CN, MD, EX, RD. These keywords precede the turnkey, control, modify,

extend and read passwords of the index permanent file, respectively.

PACKVSN, SN. These keywords precede the VSN and set name for the index
permanent file (only available if generated with PF = 2).

CY. This keyword precedes the cycle number of the index permanent file.

LIBTAPE, VSN. These keywords precede the VSN of a tape which contains the
index.
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3.

4.1.3 Library Maintenance Keywords

The library maintenance keywords allow the user to modify the tape index
library and the problem information that it contains.

They also allow one to initialize a new library file. The maintenance keywords

NEW. This keyword causes BOW to initialize the tape library file. It writes
a three word header and an empty resource record on the file. Since BOW does not
check the file it is initializing, care should be taken when using this keyword that an
existing tape library is not destroyed.

ADD. This keyword causes resource tapes to be added to the resource record.
There are a free and a fixed format syntax. The free format syntax is

ADD [RESOURCE] [(TAPE) (TAPES)] tapeid, , tapeid,, ..., tapeid

where ta;:aeidi are tape volumn serial numbers to be added to the tape library resource

record. The density is the current density of tapes.

i
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The fixed format is used to add tapes to the tape library from tape cards used
at the AFWL. Each card contains two alphabetic characteristics in columns 1 and
2 and a one to three digit number right justified in columns 3-5. The syntax for this
form of ADD is

ADD [RESOURCE | [ TAPE TAPES| {CARD CARDS}

tape cards

7

END [RESOURCE| [TAPE TAPES|
Note that the END directive is necessary with this form of ADD.

DELETE. This keyword allows the user to delete resource tapes from the
resource records or to delete problem records. The syntax to delete resource

tapes is

DELETE [RESOURCE| [TAPE TAPES)| tapeid,, tapeid, ..., tapeid_

DELETE TAPE AFTER ta.peb

where tapeid1 are the resource tapes VSNs to be deleted and tapeb is the VSN which

precedes an unreadable tape VSN in the resource record.

To delete problems from the tape library, the syntax is

.

DELETE |PROB, PROBLEM, PROBLEMS | poum, , 5

where pnum; are the problem numbers to be deleted. These numbers must be in

poum, , ..., poum ,

ascending order.
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LIST. This keyword causes the information from a particular problem record
or from the resource record to be listed. The syntax is

LIST [[PROB PROBLEM PROBLEMS] pnum

1 Poum,, ..., pnumn]
[RESOURCE [TAPE TAPES]]

where poum, are numbers for the problems to be listed (in ascending order), and a
request for the resource list, if included, must follow all the problem numbers.

EDIT. This keyword causes a list of the information in the entire library to
be produced. It has no parameters.

UPDATE. The keyword places BOW in the problem update mode and through
the use of secondary keywords allows the user to add problems or to modify existing
problems. The general syntax is

T e AT TR A e~ F [T PRIt W~ T R

UPDATE [PROB PROBLEM] pnum

Secondary Keywords

{PROB PROBLEM} pnum

{PROB PROBLEM} pnum

{(END UPDATE) ENDUPDATE}

To remove tapes for a problem record from the tape library the command is

DELETE tapeidl, tapeidz, ta.peidn

To remove tapes for a problem and place them in the resource record for future use,
the command is

RELEASE tapeidl, tapeidz, tapeidn

In both cases, tapeidi are VSNs of the tapes to be deleted or released.
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To add tape information to a new problem, the command is

ADD
tapeid! [deni] fcyi ftime 1 q ltime1 datei (for restart tapes)
tapeidi [den l] STATION ftime " Itime date A (for station tapes)

leye

i
and to add tape information to an existing problem, the command is

ADD AFTER tapeid =
1:9,peidi deu1 fcyci 1tlmei lcyc1 l1:1me1 da.t:e1 (for restart tapes)
tapeidi deni STATION ftimel ltlme1 dai:e1 (for station tapes)

To delete a problem tape and replace it with one or more problem tapes, the command

is
CHANGE tapeid 3

1:apeid1 deni fo::yc1 ftime, lcyc, ltime datei (for restart tapes)

i i i
tapeidi deni STATION fl:tmel ltimei dai:ei (for station tapes)

where

1:_&».&id‘l is the VSN of the problem tape after which the tape information was to
be added;

tapeid d is the VSN of the problem tape which is to be replaced by the tape infor-
mation that follows; and

t_a&id_i is the VSN of the ith problem tape to be added by this command.

den,. This is an optional density for the ith problem tape. If not specified, the
default density is assumed.

fcyc,. The first problem cycle on the lth problem tape.

th
ftime!. The first problem time on the i problem tape.

l_cygl. The last problem cycle on the lth problem tape.

ltimei. The last problem time on the ith problem tape.

date,. The date the ith problem tape was last used.

il
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To add resource tapes to a problem, the command is

ADD RESOURCE TAPE TAPES tapeidl, tapeid . tapeidn

2’ LN ]
where tapeidi are the VSNs of the rescurce tapes to be added to the problem.
To terminate an update, the command is
END UPDATE

or

ENDUPDATE

COPY. This keyword causes the currently defined tape library to be copied to
the file TAPE11l. It has no other parameters.

RELEASE. This keyword allows the user to release resource tapes from prob-
lem records and return assigned tapes to the resource record. The syntax to release

resource tapes from problems is

RELEASE [RESOURCE] [TAPES TAPE] FROM [PROB PROBLEM

PROBLEMS] pnum., pnum,, ... poum

where pnum, are the problem numbers (in ascending order) from which the resource

i
tapes are to be reieased.

To release problems from the tape library, the syntax is

RELEASE {PROB PROBLEM PROBLEMS} pnum_, pnum . pnum

1’ - i n

where pnum, are the problem numbers of the problems to be released (numbers in
ascending order).

TRANSFER. This keyword will cause problems to be transferred from the
current tape library to the tape library or file TAPE11. The syntax is

TRANSFER [PROB PROBLEM PROBLEMS| pnum_, pnum,, ... poum

1
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where pnum, are the problem numbers (in ascending order) of the problems to be

transferred.

DENSITY. This keyword allows the user to change the default density when

adding tapes. The syntax is

DENSITY = PE HD HY HI LO

where

4,2

PE is 1600 bpi, nine track
HD is 800 bpi, nine track

HY is 800 bpi, seven track
HI is 556 bpi, seven track
LO is 200 bpi, seven track

The original default density is defined by DENSLIB. * \

DENSLIB Default Density
3 HY
5 ; PE

PLANK

PLANK searches the input file for the first KEEL, HULL, or PULL problem

data record and requests and generates an alternate input file with the appropriate
options for SAIL to generate the program requested.

4.3

Subroutine .Library

There are a number of subroutines used jointly by more than one program in

the HULL system. These constitute the subroutine library. Ten of these subroutines
are included in the SAIL library:

COMPR, GETNUM, GTWD, STOR, INTEG, STORN, AND(IBM), OR(IBM)
COMPL(IBM), AND SHIFT(IBM).

* See Section II1.1 for a description of DENSLIB
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The routines which are part of the HULL library are

VALUE, NEXT, PARTOUT(CDC), PFNSET(CDC), RDL, WR, RDL2(CDC),
WR2(CDC), SEARCH, SINK, OFFSW(CDC), ONSW(CDC), CDATE, DAY(IBM),
DEVTYP(CDC), ENDREC(CDC), FL(CDC), INBY(CDC), PFMM(CDC),
REMARK(CDC), REQUEST(CDC), RETURNS(CDC), ROUTEIT(CDC), SET(CDC)

TIMTGO(CDC), WAECS(CDC), SECOND(IBM), LOCF(IBM).

The subroutines are described individually in appendix A.
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SECTION IO

HULL SYSTEM CONTROL

The HULL system generation is controlled by the general system SAIL options,
the problem ZBLOCK, the PLANK control options for HULL and KEEL, the PLANK
control for PULL, derived options, and on CDC systems by sense switch setting.

1. GENERAL SYSTEM SAIL OPTIONS

These are the master control options which select characteristics appropriate
to the hardware and system software to be used when generating any of the codes in
the HULL system. These options are

INST. This option defines the installation where the code is to be run. The
default for this option is set in the header of the HULL system SAIL file. This
option determines the default value of all other general system options. The values
have the following meanings.

INST Installation
1 Air Force Weapons Laboratory, Kirtland AFB, NM
2 Air Force Armament Laboratory, Eglin AFB, FL
3 McDonnell Douglas Astronautics, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>