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SECTION Vf
TEST PROBLEM 4.013

This particular problem is more closely related to typical large scale
problems. There are four materials utilized In this calculation , air , octol ,
octol burn , and aluminum. It is basically a shaped charge type sImulation that
uses the burn routine within the code (Option BURN=l). There are 6080 zones
within the computational mesh. The multimaterial equation of state six (EOS=6)
Is used in conjuction wi th the volume and energy fluxes (FLUXER=3). The problem
was run 94 cycles for a problem time of 13 ~iS. An Identical computer run was
made upon the CDC Cyber 176 computer system at the AFWL , Kirtland AFB , NM.
Noteable differences in the two runs are found in the third decimal place of the
variable. Al so, calculations run on the IBM system tend to gain energy as a

O result of numbers being rounded up.
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0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *
0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *
0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *
0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *
0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *
0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *

• 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *
• 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *

0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *
0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *
0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *
0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *
0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 * 0 *
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APPENDIX A

TRANSFER OF HULL FROM CX 6600 10 IBM 370

INTRODUCTION• t The purpose of this effort is to accomplish the transfer of the AFATL CX
I.. 6600 version of the HULL code to the OS/VS2 RELEASE operating system on the IBM

370 model 168 as configured at the United Kingdom/Atomic Weapons Research
- Establishment (UK/AWRE) computing facility.

I SCOPE

I A standard CDC 6600 scope operating system version of the current AFATL HUt.L• 
elastic-plastic hydrodynamic code will be furnished. The HULL code will be

• revised , modified , and augmented to the extent necessar1 for use of the code on
the computational system described above. Completion of this effort will be
evaluated by running no fewer than three standard test calculations on the UK

• 
computing systems and comparing the results with calculations run at AFWL.

I 
OBJECTIVES

The objectives of this effort are to transfer the AFATL/AFWL HULL code to the

- UX computing system and to verify that this transfer is complete by performing
a series of test calculations. A complete HULL shall be delivered at the UK
facility in a form suitable for initiation and compilation.

TASKS

• A determination shall be made of differences between the operating and func-
• tional characteristics of the UK computing system and the Air Force Weapons

Laboratory (AFWL ) system as they may affect HULL code performance . Thi s wi ll be
done to maintain the full capabilities of the HULL code wi th regard to mesh size
and complexity of the calculati ons.

The HULL code shall be modified and/or routines added as needed to maintain
code stability . This may include double precision operations and/or reordering
of computations to increase accuracy .

A series of complete test calculations will be accompl i shed to verify that
the code conversion/transfer is complete. Three test calculations will be speci-
fied by consultation with the technical project monitor. A companion set of
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calculations will be run at AFWL for compari son. Comparison between UK and AFWL
test calculations will be within +5 percent In order to satisfy the requirements
of this project.

REPORT

1 The conversion effort and installation procedures shall be documented in
a report.

¶

1

I
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APPENDIX B

HULL CONVERS I ON TO IBM 370/168

4 
We have concluded the conversation of the HULL code to the IBM 370 in

accordance with the statement “Transfe r of HULL Hydrocode front COC 6600 to IBM
370. ” The new version of the code complete with a lT changes and control cards
necessary to run upon an IBM system similar to the Harry Diamond Laboratories ’
370/168 system is available as a magnetic tape . In addition, several ancillary

reports and the output of sample calculations are included. Please use the
following: (1) EBCDIC atpe of HULL with IBM changes included, (2 ) SAIL report,

• (3) HULL system report, (4) three sample problems output fr om IBM 370 and CX 176,

and (5) installatIon procedure for bring HULL code up.

Several problems were encountere as the conversion work progressed. We were

forced to double precision certain parts of the code. Most noteably, we had to
double precision the equation-or-state . However , only the air , Fe(lron ) ,
CU(copper) were double precisioned . To enable one to cope with IBM JCL, we have
Included PROCS which contain most of the relevant JCL to run KEEL and HULL.
Although not required. PULL, the plotting program of the HULL system was also
converted. Debugging was not possible because interface routines which are unique
to each installation would have been required.

During the course of our conversion effort, we encountered a ntaaber of occa-
- - slons In which supposedly minor changes to the IBM OS made it impossible for

HULL to run. Based on these experiences and the high complexity of HULL, we
— expect that difficulty will be encountered In Installation at each new facility.

I
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