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High Performance Computing with UNIX

By Nell Thompson, NRR

Industry Move ‘-, Open
Systems

Many computer industry leaders
believe that differeni makes of
computers should be basically
compatible; that all computers
should conform 1o certain broad
standards; and that competition
should be based on special options
and price, not secrecy and proprie-
tary copsiderations. They also
beliove that open architecture will
accelerate the progress of computer
science and that secrecy and pro-
prictary considerations are self-
defeating. IBM recently announced
its entry into the high-performance
UNIX workstation market, after
conceding that the marketplace
demanded low-¢ost, high-perform.
ance computing. 1BM, with its
recent unveiling o1 the Reduced
Instruction Set Computer (RISC)
System/6000 “POWERSstations™ has
matched and exceeded the speed and
performance of its competitors. Sun
and Hewlett Packard are almost tied
for murket leadership, 28 and 26
rurccm. respectively. Digial

ollows close behind with 20 percent
of trade and I1BM barely with 2
pereent.

UNIX PC to Supercomputer

UNIX is an operating system (OS),
the master program that enables a
computer (o handie other programs.
1t has gained wide aceeptance in
science, engineering, and computer
visualization. Attractions of this OS
are manifold, including the ability to
operate on a variety of machines,
ranging from PCs 10 supercomput-
ers.

Sun workstations use SunOS (Sun
UNIX Operating System); a merge
of AT&T's (American Telephone &
Telegraph) UNIX System Vand 4.3
4.2 BSD (Berkeley System Develop-
ment). Today UNIX is often the
preforred operating system of
sclentists, engineers, and designers
who require high-performance com-
puting for analysis and imagery.
Over a hundred different cotputer
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manufacturers now offer UNIX-
based systems, from personal
computers 1o supercomputers. The
major features and benefits of
UINIX are portability, portable
applications software, multiuser
operations, background processing,
hierarchical file system, utilities, text
processing, and software develop-
ment tools. One of its major
disadvantages is high system over-
head (storage and other system
resource requirements) which has
limited its use on low end machines
National DOE Laboratories are
turning 10 UNIX as the primary
system for their supercomputing and
enhancing their high rcvlurmancc
with hundreds of UNIX based
workstations (e.g., Los Alamos’ six
CRAY computers to be UNIX
based by August 1991),

UNIX at the NRC

The UNIX operating system is
relatively new to NRC, 1n 1987,
IRM purchased NRC's first UNIX-
based Sun-3/50 workstation and
ocal ares network (LAN) for the
Automated Graphics Section. In
1988, ADM followed this precedent
and purchased a similar UNIX.
based electronic publishing system.
In 198 RES, in coordination wiih
the Division of Engineering Tech.
nology (DET), NRR, purchased its
first UNTX-based Sun-4/260 work-
station Lo increase its ability 10
analyze data from the National
Scismographic Network (NSN)
established in cooperation with the
U.S. Geological Survey (USGS).
DET's workstation provides this
capacity and avoids the costs and
complications of using mainframe
computers at the NIH and other
locations. NRR is presently acquir-
ing programs for gmccssing seismic
data from the NSN,

Prescently, DET and the Division of
Systems Technology (DST) are
installing & UNIX-based LAN:

¢ A Suni86i UNIX/DOS high-per-
formance computer workstation

besed on a 32-bit, Intel 33 MHz
BOASE central processing unil
{CPU) which delivers S-MIPS
{(million instructions per second)
integer performance

® A UNIX based Sun-4260 high-
Kcllurmunu‘ workstation, (1.
AIPS performance) bised on a
3200, RISC migroprocessor
cichilecture

o In FY91, DET will addd & Sun
SPARCstation (sculable proges.
sof architecture) 1+ desktop
workstation, (15.8 MIPS per-
formance ).

These workstations will be used 1o
Access memary-<inieasive codes,
programs, and imagery, including
engineering finite elemant analysis
(FEA) and high-resolution imuges
used with Geographic Information
Systems (GIS), computer-aided
desigh and enginecring syslems
(CAD/CAE). These workstations
will provide NRR's staff with the
power 10 rapidly analyze, visualize,
and consolidate information

Future Capabllities

The UNIX operating system will
provide the staff with multi-uscr
(ETHERNET connectivity and
high-perfcrmance resource-shar
ing); multi-tasking (with multiple
independent, windewed computer
displays on a single monitor); and
visual access 10 distributed neiwork
computing that the DOS environ-
mont does not provide (via bit-
mapped high-resolution 19 inch
color graphics display monitor, 1152
horizontal x 900 vertical pixel
display resolution, 81 pixels per
inch, 8 bits per pixel, 66 Hz refresh
rate). UNIX high-performance
color workstations echnologics
provide access 1o powerful visualiza-
tion techniques for seientific
enginecring and CAD applications,
visual design, analysis, synthesis, and
connectivity, They are only the
beginning of what this decade will
offer the NRC in advanced com-
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NRC-Developed
System Codes

Now Running on
PCs
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History
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In addition 1o the RMA supplied
codes listed above, RES also has PC
versions of other codes of use 1o the
NRC staff. The IRRAS and SARA
codes (described in the Spring 1989
issue) can be used 1o do fault tree
analyses and [ront-end PRA compu-
tations. Finally, RES has recently
developed and obtained computer
codes for analysis of toxic gases and
radionuclides in reactor control
rooms s part of the resolution of
Genetic Issue 83, “Control Room
Habitability." These codes have
been named CRH, EXTRAN, and
FRFP and are being tested by both
RES (SAIB) and NRR.

It should be noted that running
some of the more complex codes
such as RELAPS, MELCOR, and
SCDAP/RELAP requires (a)
expertise in understanding whe
underlying principles used in each
code, (b) familiarization with, and
access 1o, input data, and (¢) proper
interpretation and usage of the
output files. Thus, the user should
have access to user manuals for the
codes and preferably, some formal
training and gu’ nce.

In conclusion, RES developed a PC-
based calculatioral capability
whereby the NRC staff can perform
in-house analyses using codes
developed by the agency over the
past 25 10 30 years. This capability
does not eliminate the need for
contractual projects; however, it
does ailow the siaff 1o expend
agency funds more efficiently and
gain & better understanding of the
strengths and weaknesses of cur
current analysis packages. If you
have any questions, please cali Dr,
George Marino on 492.3986.

Contribute
to
ITS News!

Call 492-8309
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The 16 codes currently (of soon
10 be) on site at Nicholson
Lane/South include (an asterisk
indicates codes currently
available):

MELCOR®

A severe accident code for
core. containment, and fission
product behavior used in PRO
(probabilistic risk assessment)

analyses,

RELAPS®

A therma.-hydraulic systems
code for both PWR and BWR
general syste ms applications.

MACCS*

A consequence analysis code for
radiological effects of fission
product release scenarios.

CONTAIN®

A general containment behay-
10r code, most of which is
imbedded in MELCOR.

STCPe

The Source Term Code Package
is & group of severe accident
codes with a function similar 1o
MELCOR but made up of
carlier codes such as MARCH,
TRAPMELT, and CORCON
(see below).

CORCON®

A code describing the behavior
of liquid corium and concrete
interactions.

ORIGEN2*
A code that computes the core
inventory of fission products.

BWRSAR®

A core behavior code for severe
accidents in BWRSs (some mod.
ules are being incorporated into
MELCOR).

EVNTREE

A code that processes event
trees in PRAs 1o calculate their |
frequencies of occurrence (used
in NUREG-1150),

PRAMIS
A code that computes risk,
given sequence frequencies and

consequence analyses (used in
NUREG-1150).

S ————

XSOR

A parametric code for computing
source terms for various scenar-
i0s. Given a specific source term
via a MELCOR or STCP calcula-
tion, XSOR approximates the |
total source term (used in |
| NUREG-1150).

FRAPCON

A steady-state operation fuel
element behavior code,
FRAPT6

A transient (LOCA, ATWA, and
ete) fuel element behavior code.

MARCH®*
An carly severe accident core
behavior code used in STCP,

MINET*

A thermal-hydraulic behavior
code for analyzing transients in
liguid metal reactors.

SCDAP/RELAP

A highly detailed core and
thermal-hydraulic behavior code
for severe accident and accident
management analyses.

" -

Software Quamx
Assurance (SQA)

Seminar
By Emily Robinson, IRM

Software Quality Assurance (SQA)
continues 1o be an interesting topic
according to comments from the
attendees at the SQA Seminar on
January 9, 1996, Eileen McKenna
ave the welcoming remarks, Peter
rleno, Niagara Mohawk Power
Corporation and present Chairman
of the Nuclear Utilities Software
Management Group (NUSMG)
gave a talk entitled, “Addressing the
Emerging Issue of SQA." He spoke
about the need for SQA and shared
some first-hand accounts of how to
implement a total SQA program.
He informed attendees of the
purpose and membership of
NUSMG, and explained what this
group is doing 1o improve software
Quality in the nuclear industry,
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Personal Computers
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DISPLAYING AND HIDING
COLUMNS IN LOTUS 1-2-3
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INEL CHARGES

HOT KEY ON UNIX
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