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About the cover
In the rarefied region above the stratosphere, starting at 90
kilometers above the earth's surface, the weather behaves
much differently than it does below. Instead of getting
colder with height, this region gets warmer (hence its name,
the thermosphere). The thermosphere contains both electri-
cally charged particles, which make up the ionosphere, as
well as neutral particles. A dawn-to-dusk electric field in the
magnetosphere is also in the polar ionosphere. This "mag-
netospheric forcing" causes ions to drift sunward in the
auroral regions around 60° magnetic North and South and
antisunward in the polar cap.

The cover graphic has three sets of data superimposed on a
Northern Hemisphere polar plot of the earth. Ben Foster and
Barbara Emery of the NCAR High Altitude Observatory
(HAO) used the Thermospheric General Circulation Model
(TGCM) to plot thermospheric neutral (i.e., not ionized)
winds, shown as vector arrows, and temperatures (in degrees
Kelvin), shown as contour lines. They compared these with
neutral winds measured by the Dynamics Explorer-2 satellite
on November 24, 1982, during a period of high magnetic
activity. (The satellite's path is shown as a line crossing the
approximate middle of the plot.) The measured winds are
represented by vector arrows emanating from the satellite's
path.

The satellite measurements show that magnetospheric
forcing is producing strong antisunward neutral winds over
Greenland and the Arctic Ocean in the morning sector of the
polar cap. (The "local time" value of 12 indicates local
noon.) Magnetospheric forcing produces sunward winds at
dusk (1800 hours) over the northern USSR in the auroral
region.

The winds calculated using the TGCM show antisunward
motion over the polar cap and sunward motion in the dusk
sector of the auroral region. The calculated temperatures
show the highest values in the early afternoon and lowest in
the early morning.

Foster and Emery ran the TGCM on the CRAY-1A and used
the EZMAP, CONREC, and VELVCT routines of the
NCAR Graphics Package to produce this plot. VELVCT
was altered with the help of Cicely Ridley (HAO) to plot
fewer velocities near the pole. The hardcopy of the graphic
was produced on one of the Xerox 4050 laser printers. The
TGCM was developed by Ray Roble (HAO), Bob Dickinson
(Climate and Global Dynamics Division), and Cicely Ridley.
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by Bill Buzbee

Networking is a pacing factor in the development
activities of most computing organizations. To put
it another way, we no longer acquire computers;
rather, we acquire nodes for our network. This is
particularly true of supercomputers, because
networks greatly extend their accessibility and
utility. And whereas there is a plethora of confer-
ences on supercomputers, there is a relative dearth
of exchange on the role of networking in support
of supercomputers. So it was a special pleasure
for SCD to host the Networking and Supercomput-
ers Fourth Annual Workshop in Boulder on
June 7-9. The lead article in this issue, "Work-
shop reviews progress toward next-generation net-
works," reveals the amazing amount of activity
and change that is taking place on a national scale.
Eventually these developments will affect you, so
we encourage you to stay abreast of them.

In response to a heavy load on the CRAY X-MP,
we continue to seek ways to make the best use of
our computing resources. Please see the Systems
News articles "CRAY X-MP Job Queue Manager
changes" and "One-hour limit on Cray Back-
ground 1 jobs removed." Refinements to our job
classes will continue, and you should watch our
Daily Bulletin for related details.

As always, this issue of SCD Computing News
contains several items that users may find helpful.
You are encouraged to note discussions of

* extended Consulting Office hours,
* Release 2.0 of the CFT77 compiler,
* impending changes to Telenet WATS numbers,

and other articles that pertain to usage of our
facility.
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Workshop reviews progress toward next-generation
networks

by Juli Rew

Editor's Note: SCD hosted the Networking and
Supercomputers Fourth Annual Workshop in Boulder
June 7-9, bringing together over 100 participants and
speakers from institutions engaged in networking and
supercomputing. SCD Computing News staff attended
some of the sessions and report on them below.

A springboard for several presentations at the Fourth
Annual Networking and Supercomputers Workshop
was the report of the Federal Coordinating Council on
Science, Engineering and Technology (FCCSET)
released in November 1987. The report addressed
concerns that the United States might have difficulty
maintaining its national preeminence in computing. It
contained several recommendations for a national
high-performance computing strategy, including
government support for basic research on high-
performance computer technology and appropriate
transfer of research and technology to U.S. industry.
The report also recommended coordination of research
and development for a research network to provide a
distributed computing capability that links the govern-
ment, industry, and higher education communities.
Copies are available from the Society for Industrial
and Applied Mathematics, 1400 Architects Building,
117 South 17th Street, Philadelphia, PA 19103-5052.

Progress toward achieving the supercom-
puting strategy

Stephen Wolff, Director of the Division of Networking
and Communications Research and Infrastructure at
NSF, updated the conference participants on the
progress made since the release of the FCCSET report.
The report called for a three-stage implementation of
the strategy:

Stage 1: Interconnect agency networks and achieve
T1 communications (1.5 megabits per second, or
Mbps) speeds over the next 1-2 years.

Stage 2: Increase communications speeds to 45 Mbps
on 200 to 400 campuses over the next 3-5 years.

Stage 3: Achieve 1-3 gigabit per second networking.

Stephen Wolff of NSF reports on funding support for the
national supercomputing strategy and International cooperation
in networking.

Wolff reported that since the report was issued com-
mon project titles had been agreed upon, base funding
had been passed through the Congressional Appropria-
tions committees, and a FCCSET funding increment
had been set, with tracking to be conducted by the
Office of Management and Budget. "The report is
now fully bureaucratized," Wolff reported. "This is
astonishingly good news" because funding may begin
in fiscal year 1990.

Wolff noted that several agencies were now participat-
ing in the new Federal Research Internet Coordinating
Committee (FRICC), including the Defense Advanced
Research Projects Agency (DARPA), the National

continued on next page
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continued from previous page

Science Foundation (NSF), the Depart-
ment of Energy, the National Aeronau-
tics and Space Administration (NASA),
and the Department of Health and
Human Services. The purpose of the
FRICC is to share resources; promote
the evolution of an open federal re-
search network; coordinate development
of Internet management techniques; and
coordinate networking research and
development. It also will act as a
source of coordinated, multiple-agency,
administrative oversight to the Intemet
Activities Board (IAB) and to other
boards or groups concerned with the

Participants get acquainted during a break
on the Boulder Clarion's shady terrace.

operation and evolution of federally funded computer
networks. It will coordinate international connections
of the agency networks represented on the FRICC.

Wolff also reported on international cooperation in
networking, especially between the United States and
Europe. Another new organization, the Coordinating
Committee for Intercontinental Research Networks
(CCIRN), composed of FRICC members and Euro-
pean counterparts, has been established. The purpose
of CCIRN is to agree upon and make progress toward
a program of coordinated networking services between
participating entities (initially the U.S. and Europe)
and to support open research and scholarly pursuits,
policies, management, and technical support.

Implementing the new NSFNET backbone

Hans-Wemer Braun of MERIT, Inc., spoke about the
new NSFNET backbone, scheduled to be in place in
July. MCI is providing circuits to bring the network
communication speeds to T1 (1.5 Mbps), and IBM is
providing packet-switching technology to replace the
current 56-Kbps "fuzzball" Internet Protocol packet-
routing equipment that links the NSFNET backbone
nodes.

Major features of the new NSFNET are high band-
width with low error rates (it is largely based on fiber-
optic technology), greater connectivity, modifiable

bandwidth and topology (with circuit switching ability
as well as packet switching), diversity in trunking
paths, network management, and support services.

The new backbone will consist of 13 nodes made up
of NCAR, the 5 NSF supercomputing centers, and 7
mid-level or regional networks. Each node will have a
Nodal Switching Subsystem (NSS) equipped with
software to provide routing from NSS to NSS and to
the primary "campus" level or local networks that are

Congressional funding to
achieve the national strategy
in supercomputing would be-
gin in fiscal year 1990.

attached to the mid-level networks. For routing within
the NSFNET core, the NSS software incorporates the
IBM-adapted ANSI Intermediate System to Intermedi-
ate System (IS-IS) Intra-Domain Routing Exchange
Protocol, which uses a Shortest Path First (SPF)
algorithm for internal routing.

MERIT has been using an experimental four-node Tl
test network for the past two months linking Ann
Arbor with IBM centers at Milford, Connecticut, and
Yorktown, New York, and with MCI at Reston,
Virginia.
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Braun said MERIT expects to split all the TI links on
the NSFNET backbone into three trunks using multi-
plexing, in order to minimize circuit congestion.
They also plan to reduce the number of NSS nodes a
packet must travel through to reach its destination.
Other network goals include construction of two
interconnected rings linking seven MCI nodes, an
interface to the regional nodes via T1 link, dynamic
bandwidth allocation, monitoring by IBM, and the
eventual replacement of the TCP/IP (Transmission
Control Protocol/Internet Protocol) with International
Standards Organization standards.

NSFNET fights heavy traffic

Doug Elias, manager of the Advanced Computer
Facility at Cornell Theory Center, explained how the
NSFNET backbone has recently suffered episodes of

severe congestion. (The new NSFNET configuration
and Ti trunks are expected to alleviate these prob-
lems).

Elias has gathered performance statistics on the six-
site backbone, collecting information on instances of
congestion based on the number of packets pre-empted
or those receiving a "no-buffer" message. Three
episodes of congestion have occurred in the past year,
in October 1987, January 1988, and the end of May
1988.

MERIT plans to reduce the
number of NSS nodes a
packet must travel through.

Elias collected traffic information at each of the
backbone nodes and found that congestion was often
tied to specific sites. For example, the National
Center for Supercomputing Applications, Cornell, and
NCAR showed traffic "peaks" during the May conges-
tion episode. Sometimes such episodes could be
traced to newly added host computers creating "broad-
cast storms" on the networks by flooding a node's
buffers with packets.

A major source of NCAR's congestion, Elias reports,
is its own local area network. NSFNET has been
attempting to curtail congestion by using a "source
quench" mechanism on the gateway nodes. When
traffic is high and the node buffers fill to capacity, the
gateways send source-quench messages to the host
computers that have the most packets in the buffer.
Unfortunately, not all host computers recognize these
messages-which is the case with the NCAR IBM
4381 (IO) front-end computer.

In spite of these problems, Elias reports, NSFNET has
been experiencing increasing use and throughput over
the past year (fourfold over the previous year).
"Phase 1 has been very open," Elias reports, "a great
exercise in cooperation."

Major Mark Pullen outlines DARPA's recent gains in super-
computing and networking.

continued on next page
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continued from previous page

To get to the desired level of one trillion operations
per second, Pullen said one strategy involves scaling
up the best network available, using multiprocessor/
application-specific integrated circuit nodes, using
heterogeneous systems, building on very large scale
integration/computer aided design/computer aided
manufacturing (VLSI/CAD/CAM), and using or
developing parallel software. The last area is in its
first generation and will involve developing parallel

systems software and parallel languages and algo-
rithms.

Bill Jones of NASA Ames reported on the rapidly growing
NASA Science Internet.

DARPA and ARPANET plans

Major Mark Pullen of DARPA spoke about their
successes in advancing parallel supercomputing
architectures, recent efforts to achieve the next genera-
tion of wide-area networking, and the agency's contri-
butions to help achieve the FCCSET strategies.

DARPA's role is to develop advanced technology for
military applications, to support the national technol-
ogy base, and to transfer technology from research and
development to military and commercial applications.
DARPA has funded efforts at universities, industry,
and government labs to reach computing speeds a
million times faster than current-model supercomput-
ers. The CRAY X-MP can perform about 200 million
operations per second. Supercomputing architectures
being explored today have pushed that speed a thou-
sandfold, to nearly a billion operations per second.

Policy-based routing may of-
fer the best aid for defusing
interagency struggles for
resources.

In the area of networking, Pullen said, DARPA is
planning to phase out its ARPANET in about three
years. "It was an interesting experiment, but it is
aging now. We expect that NSFNET will take over
its role." DARPA will continue its traditional role of
supporting computing research, and ARPANET will
become the Defense Research Internet, or DRI. The
DRI's initial experiment will be a high-performance,
limited-subscriber network for parallel computing.
DARPA plans to select a contractor to operate the
backbone network (the Research Internet Backbone, or
RIB) within the next year or two.

Experiences of a large network: The NASA
Science Internet

Bill Jones of the NASA Ames Research Center
(Moffett Field, California) reported that NASA, as a
relatively gigantic government agency, has had to
develop its own communications systems to handle
specialized requirements such as launch communica-
tions. It also operates a large internal phone system.
NASA's Science Internet has burgeoned in the past
few years and now has 56 Kbps links to its major
nodes. As computer communications needs have
increased, the competition for bandwidth resources has
stiffened.
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The NASA Science Internet (NSI) includes the Space
Physics Analysis Network (SPAN) and the NASA
Science Network (NSN) and is linked to related
science networks. SPAN, a DECNET protocol
network, was set up for the NASA space physics
community. The technology of NSN, a TCP/IP
network, is much more heterogeneous. The NSI
umbrella approach is to keep the SPAN and NSN
networks, consolidate circuits wherever possible, share
basic services, and use existing networks of other
agencies.

"Policy-based routing, in which routes and priorities
for communications are predetermined, may offer the
best aid for defusing interagency struggles for re-
sources," Jones believes.

Using the network to communicate research

Al Thaler, project manager for the EXPerimental
Research in Electronic Submission (EXPRES) project
at NSF, said that the Foundation is exploring ways to
cut down on the mountain of paperwork involved in
evaluating grant proposals. Typically, NSF receives
40,000 proposals a year, each running 50 to 100 pages
long; 20 copies of the proposals are needed for the
review process.

The Supercomputer Working
Group of /usr/group will pro-
pose extensions to UNIX to
support an efficient super-
computing environment.

In 1986 NSF awarded three-year research grants to
Carnegie-Mellon University (CMU) and the University
of Michigan to design systems for communicating
information rapidly and efficiently. The result is
electronic mail systems that go beyond just the elec-
tronic transmission of text. The CMU version of
EXPRES is designed to run on low-cost stand-alone
systems such as IBM AT computers, VAX computers,

and Sun Workstations. The Michigan EXPRES is
based on Bolt Buranek Newman's Diamond Multime-
dia Mailer and Arbortext. It features a multimedia
electronic mail system originally initiated by DARPA.
Both versions feature compound document editors,
multiple fonts, spreadsheets, raster images and bit-
mapped graphics, facsimiles, and equations. Digitized
voice communications are also a possibility. There is
increasing interest from external vendors in developing
commercial versions of the hardware and software for
EXPRES.

Thaler stressed that while EXPRES has increased the
awareness of e-mail and networking greatly within
NSF, it is not limited to proposal processing. "The
proposal process is a handle with which to grab the
much larger issue of scientific communication and
collaboration," he said.

A standard for portable operating systems:
POSIX

Kurt McMillen (Boeing Computer Services) has been
active in a new standards effort for a Portable Operat-
ing System for Computer Environments (that are
based on the UNIX operating system), or POSIX.

The Institute of Electrical and Electronic Engineers
1003 Standards Committee for POSIX currently has
six working groups composing standards in the areas
of interface specification, command language shell
specification, verification test procedures specification,
real time extension, Ada programming language
extensions, and security extensions. A full-use speci-
fication on the interface should be ready this year.

McMillen is also active in the Supercomputer Work-
ing Group of one of the major UNIX user groups,
/usr/group. This group's purpose is to propose exten-
sions to UNIX to support an efficient supercomputing
environment and serve as a forum for discussion of
supercomputer UNIX issues.

Juli Rew is a writer/editor in the Documentation Group
within SCD.
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Changes at NSFNET and ARPANET cause slowdowns

by Joe Choy

Networking has become a valuable and necessary
asset to the supercomputing environment. Networks
permit interaction among personal computers, worksta-
tions, minicomputers, special resources, and supercom-
puters. Typical network applications at NCAR are
remote logins, file transfers, remote job entry via the
Internet, and electronic mail.

Because networks provide major benefits such as
access to large databases and faster turnaround time,
the demands for networking capabilities continue to
grow rapidly. Network developers are working hard
to provide the necessary hardware, software, support
functions, and funding to meet those demands. How-
ever, many of the networks are still in their early
development stages. As with any new and burgeoning
technology, various networks are undergoing changes
and "growing pains" as they try to meet users' needs.
Two such recent changes in the National Science
Foundation Network (NSFNET) and in the Advanced
Research Projects Agency Network (ARPANET), are
discussed here.

NSFNET

The NSFNET is a hierarchy composed of the back-
bone, regional networks, and campus networks. All
three layers must work together effectively to provide
complete networking to scientists from their original
computing site to their end destination. The NSF
Division of Networking and Communications Re-
search and Infrastructure (DNCRI) originally funded
the regional networks as part of a plan whereby the
regionals would eventually be self-supporting. The
plan called for regional networks to develop funding
sources from states, participating universities, and
participating industries.

Part of the regional network plan is for the participat-
ing campuses to develop their own networking plans
for connecting their whole campus to the regional
network and thus to the NSFNET. The DNCRI is
strongly committed to the backbone of the NSFNET,
which interconnects the NSF supercomputer centers
and the regional networks of the NSFNET.

Developments were proceeding until the NSF budget
for regional networks for the 1988 fiscal year was
unveiled. Original estimates for the 1988 budget
projected an increase for regional networks over the
1987 budget. Plans for operations and expansion were
based on those estimates. In reality, the 1988 NSF
budget for regional networks has decreased to 75% of
the 1987 budget for regional networks. This resulted
in funding from 30 to 50% less funding than individ-
ual regional networks were expecting. In addition,
sites with multiple connections to NSFNET may find
that NSFNET will fund only one connection in the
future.

These cuts have forced the regional networks to
accelerate their movement toward self-sufficiency
before they are fully prepared for that move. The
NSFNET backbone and regional networks have not
grown enough in network applications, access, and

The NSF Division of Network-
ing and Communications
Research and Infrastructure
(DNCRI) originally funded
the regional networks as part
of a plan whereby the region-
als would eventually be- self-
supporting.

bandwidth for most regional networks to be self-
sufficient. The funding options open to regional
networks are to charge membership fees to the partici-
pating institutions and/or to charge service fees. The
transition to self-sufficiency may be forced to happen
before networking is firmly rooted. Many campuses
may be in the same situation as the regional networks.

ARPANET developments

ARPANET connections to several sites in the central
United States were discontinued as of May 1, as part
of the U.S. Department of Defense Advanced
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Research Projects Agency's (DARPA) return to
fulfilling its original purpose only. ARPANET was Supercompalng .'88 .onferenc
originally built as a research network by DARPA. no.es.. ...... .
Over the years, the use of ARPANET has expanded
to include other uses. The May 1 disconnections are SoietyofI situef lical and
the result of ARPANET returning to its original Eltic .iers(.EE) t Aciatif...o
mandate to provide a research network. As a result, .. put .. " a stu".p. !
there are fewer connection points between the Ah i i i g :i...jrd ':""n
NSFNET backbone and ARPANET, which has re- 88 encraNat
sulted in clogging the NSFNET lines.

Implications for the future ius

Networking will continue to play a vital role in the Cn. ;Tecneec il
optimal functioning of supercomputing centers. 88 O doin
However, the processes of technology, infrastructure,
and funding development may continue to cause a few
bumps along the road to establishing a smooth net- C r e n.
working environment. For more information on:::onThrough:Friday)
networking see "Workshop reviews progress towardn lress towardshi
next-generation networks" in this issue. Tutorials,:VendorExhibits :Researh xhibits

r mna::r:::::: :::n. ::.:::::: r:::::::R n
It is expected that the NSFNET congestion problems
will be alleviated when the new backbone provides
greatly increased bandwidth. If you have questions e pfrormofpart be presentedatheIconiiference

about networking at NCAR, contact Don Morris. His h a ish.:>afj i ill
electronic mail address is morris@windom.ucar.edu on IE
the Internet. You may also call him at (303) 497- t Globai Ci g o. g n u f SCD (2omput-
1282. .!! ing News). See he cll or pste:peent ati ...ars e neo w
1282. : Se6

Joe Choy is head of the Distributed Computing Section istration an:: d.planssit bec mesiavailable. atc h
within SCD. issuesof SCD CotinN . .announcendrtii

IEEE Computer Society contributes to Global Change
Program

by Juli Rew

Bemard O'Lear, head of the Systems Section within
SCD, has been appointed to chair a recently created
special task force of the Institute of Electrical and
Electronic Engineers (IEEE) Computer Society. The
purpose of the task force is to provide access to its
expertise in leading-edge computing science and
technology in support of the Global Change Program.

The Global Change Program is an international
program of interdisciplinary research, initiated by the
International Council of Scientific Unions (ICSU) in

1986. The program will begin in 1992. It will focus
on the interaction between the geosphere (the earth's
physical systems and resources) and the biosphere
(living beings and their environment) of our planet.
More than 60 nations have now begun planning for
the program.

Strong backing has come from the National Science
Foundation, the National Academy of Sciences, the
National Aeronautics and Space Administration, the
Department of Energy, the U.S. Geological Survey,
the National Oceanic and Atmospheric Administration,

continued on next page
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continued from previous page

and many other agencies. The program is expected to
stretch over more than 10 years. In addition, U.S.
President Ronald Reagan and USSR General Secretary
Mikhail Gorbachev announced new initiatives on the
international problem of the greenhouse effect and
global climate change at their December 1987 summit
meeting.

Many of NCAR's computer
users, such as scientists in
the university community,
will be able to have access
to the IEEE Computer
Society's expertise.
At UCAR, the Office for Interdisciplinary Earth
Studies (OIES) led by Jack Eddy is dedicated to
researching the relationships among atmospheric
science and adjacent disciplines of the earth sciences
and to supporting programs of integrated earth studies.
OIES sponsors and conducts workshops and studies
each year in areas of interdisciplinary earth science,
aimed at bridging the earth science disciplines and
implementing multidisciplinary aspects of programs
such as the International Geosphere-Biosphere (Global
Change) Program. OIES also supports short- and
long-term visitors.

As part of the IEEE Computer Society's new effort to
promote participation in the Global Change Program,
Bemie is consulting with OIES to determine which
areas of computing needs and interests are judged to
be the most important at this time. Computing is
expected to play a crucial role in understanding
problems such as climate change, acid rain, deforesta-
tion, ozone depletion, and air pollution.

IEEE involvement in Global Change

The Computer Society (CS) of the IEEE became a
partner in the Global Change Program in 1987. 'T"he
Global Change task force will be service oriented,"
Bemie says. "Computer scientists will be asked to
contribute their expertise to help the Global Change
Program." Many of NCAR's computer users, such as
scientists in the university community, will be able to
have access to the IEEE Computer Society's expertise
in such areas as computer graphics, mass store sys-
tems, parallel processing, distributed processing, and
database engineering. The CS membership also can

advise on standards and on how best to accomplish
certain computing and data processing tasks.

The IEEE Computer Society Task Force for the
Global Change Program is working to foster commu-
nications between the scientific research and comput-
ing communities working on Global Change. Bemie
has already contacted principal investigators nationally
as well as scientists participating with ICSU. (The
ICSU has initiated various International Task Forces,
which have established planning cycles and started
formulating policies.)

"We are especially interested in hearing from IEEE
CS members who would like to help us set goals for
the task force," says Bemie. "We also want to keep
Global Change scientists and computer scientists
informed about the program." He is beginning to
build a network of task force members and interested
scientists. Possible workshops and meetings for the
future are being discussed.

Plans for Supercomputing '88

Bemie notes that Global Change will also be a major
topic at the Supercomputing '88 conference scheduled
for November 14-18 in Kissimmee, Florida. Robert
Corell, Assistant Director of the Directorate for
Geosciences at the National Science Foundation, will
chair a half-day session on the Global Change Pro-
gram at the conference. Speakers will discuss the role
of high-performance/supercomputers in the seven areas
currently envisioned for study under the program.
These areas include biogeochemical dynamics, eco-
logical systems and dynamics, climatic and hydrologic
systems, human interactions, earth system history,
solid earth processes, and the solar influence. Reports
on Global Change presented at the conference will be
published along with the other scientific papers as a
separate monograph in addition to the proceedings.

Bemie asks readers interested in volunteering for the
IEEE Computer Society Task Force for Global
Change or in being added to the mailing list to receive
computer science information related to the Global
Change Program to contact him. Please include
information about your area of computing interest or
expertise. His electronic mail address is
olear@scdpyr.ucar.edu on the Intemrnet. You may also
telephone him at (303) 497-1268.

Juli Rew is a writer/editor in the Documentation Group
within SCD.
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Call for Poster Presentations, Supercomputing '88
November 14-18, 1988

Hyatt Orlando
Kissimmee, Florida

Sponsored by:
Computer Society of the IEEE and ACM SIGARCH

In Cooperation with:
Argonne National Laboratory " Lawrence Livermore National Laboratory

Los Alamos National Laboratory " NASA Ames Research Center
National Center for Atmospheric Research " National Science Foundation

SIAM " Supercomputing Research Center

The Program Committee of the Supercomputing '88 Conference invites authors to submit proposals for
Poster Presentations at the conference. The Poster Sessions are scheduled for Tuesday and Thursday
evenings (November 15 and 17). They will be held in a large ballroom, where the conference will provide
free refreshments and will arrange for a cash bar. We intend for the result to be an environment where the
conference attendees can carry on informal discussions about your work with you, and will be encouraged
to interact informally with other conference attendees as well.

The attendees will include scientist users of supercomputers, algorithm developers, computer architects,
computer scientists, and supercomputing center managers.

Submission Instructions: Send an abstract (not to exceed 100 words) to be received by the Program
Chairman by September 1, 1988. Please state the problems to be addressed, their relevance, the methodol-
ogy, and results. References, if necessary, should be in the body of the abstract. The abstract title should
be underlined. The abstract should be typed with an elite typing element, flush left, single-spaced in a
single column (column width of 4.25".) Double space between the title and the body of the abstract.
Double space between the body of the abstract and the name and affiliation of the author(s), which are
single spaced. Abstracts of accepted proposals will be printed as received. IMPORTANT: Abstracts
must be mailed unfolded! On a separate sheet of paper, include (a) the author name(s), affiliation, mailing
address, phone number, and electronic mail address and (b) general topic (which will be used to group
presentations by related topics). Specify what poster presentation equipment is desired (corkboard, easel for
flip chart, none). Poster proposals may be submitted electronically to lundstrom@sierra.stanford.edu
(arpanet address). The proposals will be screened for technical content.

Poster Presentations

Authors must make themselves available to the audience for approximately two hours, during which time
they will explain their work and discuss it in depth. Authors should utilize visual aids, such as illustrations
on 8.5"xl 1" sheets for mounting on a corkboard approximately 4'x6', or flip charts for mounting on easels
approximately 27"x34". Poster Presentations foster interaction between speakers and attendees and enable
attendees to review the material at their own pace.

Guidelines
Poster Presentations should be based on displayed materials. A concise statement of the problem and the
results should be a conspicuous part of the display.

The display should take advantage of the fact that the presentation need not be "linearly ordered," as a talk
or written paper must be. For example, arrows directing the viewer to various parts of the display and
color coding of different aspects of the work may be used to advantage.

I '
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SOFTWARE NEWS

Highlights of CFI77 Release 2.0

by Tom Parker

Release 2.0 of the CFT77 (Cray FORTRAN77)
compiler is now available for user testing on the
CRAY X-MP computer (CRAY,CX). This article lists
the highlights of this new release and provides a list of
reference documents that contain detailed information
about it.

Access and compatibility

To access Release 2.0 on the CRAY,CX, precede your
CFT77 statement with:
ACCESS, DN=CFT77, ID=V116BF2P.
(The dailyb will announce the date that Release 2.0
becomes the default CFT77compiler. At that time,
you can omit this ACCESS statement.)

Release 2.0 is fully compatible with Release 1.3, the
previous version of CFT77. Therefore, no source code
changes or recompilations should be necessary to use
Release 2.0. CFT77 is available only on the
CRAY,CX; it is not available on the CRAY-1A
computer (CRAY,C1).

Improvements and new features

General improvements
* Faster compiling (8 to 11% faster than Release 1.3)
* Improved dependency analysis for vectorization
* Improved error message formats
* More efficient spill code generation when vector

register jams occur
* Improved array syntax implementation when array

references are identical on both sides of the assign-
ment statement

New statements and characters
* INCLUDE statement allows you to specify a file

containing source code that the compiler automa-
tically inserts into the source program

* Tab characters are now accepted in the source code

New control statement parameters
* ON=M provides a "loopmark" feature that marks

four types of DO loops in your source code:
vectorized, scalar (not vectorized), conditionally
vectorized, and short vector loop

* INDEF helps detect the use of uninitialized variables
* EDN creates a separate dataset for error listings

New and improved directives
* ALLOC now allows local control of the ALLOC

option
* INTEGER now allows local control of the

INTEGER option
* BL and NOBL directives control "bottom loading"

(Bottom loading is an optimization performed on
some scalar loops.)

* SHORTLOOP directive (no more than 64 iterations)
is now fully functional

No source code changes or
recompilations should be
necessary to use Release 2.0.

Examples of common statements

To access Release 2.0, enter:
ACCESS, DN=CFT77, ID=V116BF2P.
CFT77.

To mark loops in the source listing and provide cross
references, enter:
CFT77, ON=MX .

To mark loops in the source listing, provide cross
references, detect uninitialized variables, and show
additional notes and warnings, enter:
CFT77, ON=MX, INDEF, E=0 .

12D cJULYu 1988
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To list the source code, produce a symbol table for Attn: Order Desk
debugging, and turn off the optimization feature: Cray Research, Inc.
CFT77, ON=S, DEBUG, OPT=OFF . 2360 Pilot Knob Road

Mendota Heights, MN 55120
References

You may also call in your order by dialing (612) 681-
For more information about this release, the following 5907.
documents may be ordered from Cray Research, Inc.
* CFT77 Reference Manual, SR-0018 B Please direct questions or comments about CFT77 to
* COS CFT77 Reference Card, SQ-0137 B the SCD consultants. Their electronic mail addresses
* CFT77 2.0 Release Notice are consultl@scd4381.ucar.edu on the Internet and

CONSULT1 on the IBM 4381 (IO) front-end com-
You must first specify that you are an NCAR affiliate, puter. You may also telephone them at (303) 497-
then provide your complete billing address and your 1278.
complete shipping address to:

Tom Parker is a consultant in the User Services Section
within SCD.

Applications libraries compiled on CFT77 Release 2.0

by Dick Valent

As the previous article illustrates, there are good
reasons to use the Cray FORTRAN77 compiler
(CFT77) on the CRAY X-MP computer (CRAY, CX).
Therefore, the complete set of applications libraries
has been compiled on the CRAY,CX under CFT77
Release 2.0:

AMOSLIB
ECMFFT
EDA
EISPACK
EISPKD
FISHPAK
FITPACK
FUNPACK
GGLNCAR
GKSNCAR

IMSLIB
ITPACK
LINPACK
MINPACK
NAG
PORT
SLATEC
SSDLIN
STARPAC
$NCARLB

These libraries are maintained on the CRAY,CX disks
with user identification ID=116SLG. To use these
libraries in your CRAY,CX job, first release the
libraries that the job has declared on the LDR or
SEGLDR statement, and then access them prior to the
LDR or SEGLDR statement. Remember to release the
version of $NCARLB that is loaded by default, then
access the new version.

For example, if your job contains SEGLDR statement

SEGLDR, CMD= ' LIB=NAG, SSDLIN' .

then add the following statements prior to the
SEGLDR statement:

RELEASE, DN=$NCARLB:NAG: SSDLIN.

ACCESS, DN=$NCARLB, ID=116SLG.

ACCESS,DN=NAG, ID=116SLG.

ACCESS,DN=SSDLIN, ID=116SLG.

We anticipate that these binary libraries will be the
default libraries under COS 1.16. All users will be
notified via the Daily Bulletin before the CFT77-
compiled libraries are adopted as default. You are
encouraged to experiment with the newly compiled
libraries and report anomalies or problems to Dick
Valent. His electronic mail addresses are
valent@scdpyr.ucar.edu on the Internet and VALENT
on the IBM 4381 (IO) front-end computer. You may
also telephone him at (303) 497-1302.

Dick Valent is the Software Librarian in the User Services
Section within SCD.
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Mono-processing class now avail-
able on CRAY-lA computer

SCD is now offering the MP2 mono-processing
class on the CRAY-1A computer (CRAY,C1), on
a trial basis as of May 28. This new class makes
more memory available for CRAY,C1 jobs,
making CRAY,C1 useful for a broader spectrum
of users. The maximum memory size for a
CRAY,C1 job in the MP2 class is 881 kilowords.
SCD hopes that the availability of MP2 on
CRAY,C1 will encourage better utilization of
CRAY,C1 and relieve some of the load from the
CRAY,CX. Combined with the current reduction
in GAU charges for CRAY,C1, this option is even
more attractive (see the June issue of SCD Com-
puting News, Page 16).

still executing at the end of two hours, the opera-
tors check for jobs waiting in the other queues on
CRAY,C1. If any non-MP2 jobs are waiting, the
operators suspend the MP2 job and reactivate the
network. At this point, all jobs in all other queues
execute to completion. After CRAY,C1 has been
idle for 15 minutes, the operators reactivate the
MP2 class, and the cycle begins again. If
CRAY,C1 is not idle for 15 minutes, the MP2
class will not be activated.

Charges

MP2 jobs will be charged on the basis of memory
residency time. The charging algorithm is

CPU hours + IOWAIT hours
= GAU charge.3

As with other CRAY,C1 classes, only 40% of
actual charges will be deducted from GAU alloca-
tions. Non-NSF grantees running under cost
recovery rules will be billed for actual charges, as
with other CRAY,C1 classes.

Restrictions

The MP2 class on CRAY,C1 will be available
between 19:00 and 07:00 (MDT) on weekdays and
all day on weekends and holidays. Jobs must have
a minimum execution time of one hour to be
allowed in this MP2 class.

To free up the additional memory, the operators
must shut down the network driver while an MP2
job is running on CRAY,C1. Therefore, while
ACQUIRE statements from the Mass Storage
System (MSS) will still be allowed, ACQUIRE
statements from MASnet nodes such as IO, HW,
S4, and others are not allowed. In addition,
DISPOSE statements must not use the WAIT
parameter.

The operators will activate MP2 only when two
conditions are met: a job must be in the MP2
queue on CRAY,C1 and CRAY,C1 must have
been idle for 15 minutes. Once the operators
activate the MP2 class, it remains active for up to
two hours or until all queued MP2 jobs have
finished, whichever comes first. If an MP2 job is

One-hour limit on Cray Back-
ground 1 jobs removed

On June 21, SCD removed the one-hour time limit
on Cray Background 1 (BG1) jobs, and increased
the charging factor from 0.4 to 0.5. The only
remaining restriction on BG1 jobs is a maximum
field length of 6 megawords.

This change provides an additional priority choice
for long-running jobs, by adding BG1, with a
charging factor of 0.5, to the existing classes of
Background 2 (BG2), with a charging factor of
0.33, and Foreground 2 (FG2), with a charging
factor of 1.0. With the removal of the run-time
restriction for BG1 jobs, some current BG2 users
will probably elect to use this class to improve
their turnaround time. We expect that the migra-
tion of jobs from BG2 to BG1 will result in
average turnaround times for these classes that are
indicative of their relative charges.

JULY 1988
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If you have any questions about job classes or
charging, or would like additional information,
please contact the SCD consultants. Their elec-
tronic mail addresses are
consultl@scd4341.ucar.edu on the Intemet and
CONSULTI on the IBM 4381 (IO) front-end
computer. You may also telephone them at (303)
497-1278.

CRAY X-MP Job Queue Manager
changes

On June 21, SCD divided the CRAY X-MP
(CRAY,CX) Job Queue Manager (JQM) into two
parts: one for university users and one for NCAR
users. This article explains the reasons for this
change.

At the March 1988 SCD Advisory Panel meeting,
the panel members noted that even though the
CRAY,CX computer had become saturated and
queue wait times were noticeably increasing, the
university community was using less than its 44%
share of CRAY,CX resources. The panel was
concemed that this saturation might contribute to
the universities' underuse; therefore, they recom-
mended that SCD devise a job queue management
scheme that would preclude such interference.

On June 21, SCD changed the CRAY,CX JQM to
implement a scheme that partially accomplishes
the panel's recommendations. Essentially, 44% of
the control points in each job class (except LM,
MP1, and MP2) are now reserved for university
jobs. These reserved control points are assigned to
NCAR jobs only when there are insufficient
university jobs to fill them. However, SCD will
never assign all of the reserved slots in a job class
to NCAR jobs. SCD will always keep at least one
slot per class reserved for university jobs.

Noticeable effects of these changes will probably
result in improved average tumrnaround time for
university jobs and lengthened average tumrnaround
time for NCAR jobs.

Use new form to correct charging
problems

by Marc Nelson

The Resource Accounting Group within SCD has
discovered that some users are having charging
problems with files stored on the NCAR Mass
Storage System (MSS). The major problems that
have been reported concern four types of files:

* Files written to the MSS under project numbers
that are now inactive

* Files written to the MSS by users who are no
longer connected with NCAR

* Files written to the MSS under a project number
that a user is no longer authorized to use,
although that user is authorized to use another
NCAR project number

* Files written under an active project number that
used to be correct for a given project, but whose
lead user has subsequently specified a different
project number for charging

If the accounting information for your MSS data is
incorrect, please notify the Resource Accounting
Group by filling out a copy of the form on the
following page. Note that the form must be signed
by the lead user on the project that will be charged
for the files in the future. We will change the
accounting information for the MSS files accord-
ing to the information you send on the form.

Marc Nelson is a programmer in the Mass Storage
Group in the Systems Section within SCD.
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Request for Mass Storage System Accounting Change

Use this form to accumulate future charges under an account different than the account currently being
charged. We are supplying this form for the following conditions:

" The Mass Storage System (MSS) is accumulating charges to a closed project number.

" The MSS is accumulating charges to an inactive user number.

" The MSS is accumulating charges to a user and/or project number that should not be charged for MSS
storage.

Fill in one or both of the next two blanks. If both are filled in, then only MSS charges that apply to both
the specified user and project number will be modified.

Old User Number (4 digits):

Old Project Number (8 digits):

Fill in all of the blanks below. We cannot modify your account without complete information.

New User Number (4 digits):

New Project Number (8 digits):

Your Name:

Your Signature:

Your Phone Number: (_ )

Name of Lead User on New Project:

Phone Number: (_ )

Lead User's Signature:

If you want SCD to send you a list of all the MSS files, virtual volumes, and other items that have been
changed, write in your electronic mail address:

Electronic Mail Address:

This blank is for SCD use only:

SCD Authorized Signature: ________________Date: ____________

Address questions and send completed forms to:

Sue Long (303) 497-1245
NCAR/SCD sue@scdpyr.ucar.edu (on the Internet)
P.O. Box 3000
Boulder, CO 80307-3000

l c 1
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Telenet WATS numbers changing

Telenet is in the process of changing the In-WATS
services telephone numbers used to access the
Telenet Public Data Network. The new In-WATS
numbers are based on a fiber-optic system that will
provide clearer connections and improved trans-
mission quality for Telenet In-WATS users. This
change will provide you with a superior level of
service, and enable Telenet to provide enhanced
features on its In-WATS services in the future.

All Telenet In-WATS Services will have new
telephone numbers effective August 1, 1988:

*300 - 1200 bps new number = 1-800-546-1000
(old number = 1-800-424-9494)

*2400 bps new number = 1-800-546-1000
(old number = 1-800-238-0631)

If you encounter any problems or have questions,
please call the Telenet Customer Service at 1-800-
336-0437, or contact Marla Meehl. Her electronic
mail addresses are marla@scdswl.ucar.edu on the
Internet and MARLA on the IBM 4381 (IO) front-
end computer. You may also telephone her at
(303) 497-1301.

New CMS Kermit version in-
stalled

A new version of the CMS Kermit communica-
tions software package was installed on the IBM
4381 (IO) front-end computer on June 17. When
invoking CMS Kermit, you should now be running
Version 3.1. This Kermit appears to function just
like the previous version, but it performs much
faster with certain PC-based products. Please send
comments, questions, or problems to
marla@scdswl.ucar.edu on the Intemrnet, to
MARLA on the IBM 4381, or call Marla Meehl at
(303) 497-1301. You can also get on-line infor-
mation by typing: help kermit.

DOCUMENTATION

Revised version of documentation
on CRAY-1A direct tape connec-
tion

"How to Use Tapes on the CRAY-1A Computer"
(Version 1.0, June 1988, 13 pages) describes the
interface you use to stage tapes to and from the
CRAY,C1 computer. (The CRAY,CX computer
cannot access magnetic tapes.) This document
updates and replaces Appendix C of The CRAY-1
Computers: A Guide to Supercomputing at NCAR.

Revised version of RSCS docu-
mentation

"RSCS: The Remote Spooling Communications
Subsystem" (Version 1.0, May 1988, 31 pages)
describes RSCS, a single-purpose operating system
for a virtual machine on the IBM 4381 (IO) front-
end computer. RSCS is used for remote batch job
entry to the Cray computers at NCAR and file
routing to remote printers. This document updates
two RSCS chapters in the now-obsolete manual,
NCAR Data Communications, NCAR/TN-222+IA.

You can order SCD documentation from Mary
Buck. Her e-mail addresses are
maryb@scd4381.ucar.edu on the Internet and
MARYB on the IBM 4381 (IO) front-end com-
puter. You can also telephone her at (303) 497-
1232. If you are at the Mesa Lab, you can obtain
SCD documentation from the SCD Consulting
Office, Room 17.
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Recommended UNIX books

by Lynne Andrade

As the computing world moves toward the UNIX
operating system, it is necessary for more people
to be familiar with UNIX. Since there are so
many resources available on this subject, we are
making the following recommendations to help our
users find good reference materials. This group of
recommended books is divided into five catego-
ries. The five categories are based on users' expe-
rience levels and programming needs.

Beginner

UNIX Primer Plus
Mitchell Waite, Donald Martin, and Stephen
Prata
ISBN 0-672-22028-8 ($19.95)
Howard W. Sams and Company; 1983
NCAR Mesa Lab Library Call No.
QA76.6.W3185

An easy-to-read tutorial introduction to UNIX.

New to UNIX but have technical back-
ground

The UNIX Programming Environment
Brian W. Kemighan and Robert Pike
ISBN 0-13-937699-2 for the hardcover edition
($26.95)
ISBN 0-13-937681-X for the paperback edition
($22.95)
Prentice-Hall, Inc.; 1984
NCAR Mesa Lab Library Call No.
QA76.6.K495

A nicely done book on the UNIX program devel-
opment environment and philosophy. Talks about
UNIX from the user's perspective and introduces
how-to tools effectively. Recommended for
developers or users who want to know a lot about
UNIX and how to use it effectively.

Introducing UNIX System V
Rachel Morgan and Henry McGilton
ISBN 0-07-043152-3 for the revised edition
($19.95)
McGraw-Hill Book Company; 1987
NCAR Mesa Lab Library Call No.
QA76.76.063M68

An excellent introduction to UNIX System V.
Good for technical people and confident beginners.
Covers information accurately.

UNIX System User's Guide
AT&T Bell Laboratories Staff
ISBN 0-13-939067-7 for the hardcover edition
($29.95)
ISBN 0-13-939059-6 for the paperback edition
Prentice-Hall, Inc.; 1986
and
UNIX System User's Manual
AT&T Bell Laboratories Staff
ISBN 0-13-938242-9 ($29.95)
Prentice-Hall, Inc.; 1986

These two manuals are still the best place to find
out what UNIX commands do, but you must first
master how to read the manual page.

Advanced

Advanced UNIX Programming
Marc J. Rochkind
ISBN 0-13-011818-4 for the hardcover edition
($32.95)
ISBN 0-13-011800-1 for the paperback edition
($24.95)
Prentice-Hall, Inc.; 1985
NCAR Mesa Lab Library Call No.
QA76.76.063R63

Excellent book on programming in a UNIX
environment. Shows why, when, and how to use
System V calls or the C interface to the operating
system. Contains information about UNIX inter-
nals from the application programmer's point of
view.
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The Design of the UNIX Operating System
Maurice J. Bach
ISBN 0-13-201799-7 ($31.95)
Prentice-Hall, Inc.; 1986
NCAR Mesa Lab Library Call No. QA76.6.B3

Describes in detail the System V internal kernel
algorithms and data structures.

Shell programming

The UNIX C Shell Field Guide
Gail Anderson and Paul Anderson
ISBN 0-13-937468-X ($23.95)
Prentice-Hall, Inc.; 1986
NCAR Mesa Lab Library Call No.
QA76.76.063A53

Entirely devoted to the C shell, this book tells you
everything you ever wanted to know about C shell
programming and more.

UNIX Shell Programming
Stephen G. Kochan and Patrick Wood
ISBN 0-8104-6309-1 ($24.95)
Hayden Book Company; 1985

This book is all about shell programming. It
concentrates on the Bourne Shell, includes chap-
ters on the Korn Shell, and briefly covers the C
shell.

C programming

The C Programming Language
Brian W. Kemighan and Dennis M. Ritchie
ISBN 0-13-110163-3 for the first edition

($24.95)
Prentice-Hall, Inc.; 1978
NCAR Mesa Lab Library Call No.
QA76.73.C15K47

Still the best book on C, provided you already
know how to program. This book defines the C
language and is written in more of a reference
style than a tutorial style. We recommend only
the first edition, because the second edition is
based on proposed standards for the C language.

C Primer Plus
Mitchell Waite, Stephen Prata, and Donald
Martin
ISBN 0-672-22582-4 for the revised edition
($23.95)
Howard W. Sams and Company; 1987
NCAR Mesa Lab Library Call No.
QA76.73.C 15W35

A very thorough, easy-to-read explanation of C.
This book uses pictures to introduce you to C,
even if you are not a programmer.

For additional information, or to make recommen-
dations, please contact the SCD consultants. Their
electronic mail addresses are
consultl@scd4381.ucar.edu on the Internet and
CONSULT1 on the IBM 4381 (IO) front-end
computer. You may also telephone the consultants
at (303) 497-1278.

Lynne Andrade is a consultant in the User Services
Section within SCD.
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The following list includes acronyms and terms used in this issue and in the NCAR computing environment.

COS
CPU
CRAY, C1
CRAY, CX
CTSS
DICOMED
FCCSET
FTP
GAU
JCL
MIGS
MOM
MSS
NSS
PC
POSIX
RSCS
T1i

TCP/IP
UNICOS
VMS

Organizations

ACD
ANSI
ATD
CAPP
CGD
DARPA
HAO
IEEE
MMM
NASA
OIES
SCD
SCDUG

Networks

ARPANET
DECNET
DRI
Internet
MASnet
NSFNET
NSI
NSN
RIB
SPAN
Telenet
WATS

Cray Operating System
Central Processing Unit
CRAY-1A computer at NCAR
CRAY X-MP/48 computer at NCAR
Cray Time Sharing System
On-line graphic recorder used at NCAR for producing microfilm and microfiche output
Federal Coordinating Council on Science, Engineering and Technology
File Transfer Protocol
NCAR's General Accounting Unit; used in charging
Job Control Language
MASnet Intemet Gateway System
MASnet Operations Monitor
Mass Storage System at NCAR
Nodal Switching Subsystem
Personal Computer
Portable Operating System for computer environments based on UNIX
Remote Spooling Communications Subsystem
A term for a digital carrier facility used to transmit a DS-1 formatted digital signal at 1.544
megabits per second
Transmission Control Protocol/Intemet Protocol
Cray Research, Inc.'s AT&T UNIX System V derivative
Virtual Memory System, a Digital Equipment Corporation operating system

NCAR Atmospheric Chemistry Division
American National Standards Institute
NCAR Atmospheric Technology Division
Center for Applied Parallel Processing
NCAR Climate and Global Dynamics Division
Defense Advanced Research Projects Agency
NCAR High Altitude Observatory
Institute of Electrical and Electronics Engineers
NCAR Mesoscale and Microscale Meteorology Division
National Aeronautics and Space Administration
Office for Interdisciplinary Earth Studies
NCAR Scientific Computing Division
Scientific Computing Division Users Group

Advanced Research Projects Agency Network
Digital Equipment Corporation Network for DEC computers and network devices
Defense Research Internet
A collection of interconnected regional and wide area networks that use the IP protocol
NCAR's Mainframe and Server Network (formerly the NCAR Local Network)
National Science Foundation Network
NASA Science Intemet
NASA Science Network
Research Internet Backbone
Space Physics Analysis Network
A public packet-switching network operated by US Sprint
Wide Area Telecommunications Service
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Report from SCD - Margaret
Drake

NSFNET

There will soon be 13 nodes on the
NSFNET: the six original and
seven new nodes connecting large
regional and national networks.
The backbone is being upgraded
from a 56 kilobits-per-second line
to a 1.544 megabits-per-second
(Ti) line that is scheduled for
completion July 1. NCAR's
system is already capable of
communicating at the higher rate
with a center that has been up-
graded, so it appears the backbone
will be finished by the deadline.
Merit, Inc. (managing agency for
NSFNET) estimates the speed will
increase 20-fold.

E-Mail

Greg Woods (formerly in HAO)
has joined SCD as a Networking
and Data Communications pro-
grammer. He is in charge of
automating the electronic mail
within UCAR/NCAR and getting it

May 23, 1988
into a uniform, optimized state.
This effort is well under way.

MASne¢

A MASnet Operations Monitor
(MOM) is now in place. It is
running on a VAX computer and
is monitoring the nodes on the
Mainframe And Server network
(MASnet) every four seconds,
displaying the MASnet status for
the Operations staff. There is also
a vocal warning when there is a
critical problem. This monitor has
helped in the location and elimina-
tion of errors. There is also a
trunk monitor (software from
Lawrence Livermore National
Laboratories) that monitors the
physical protocol along the
MASnet trunk lines to examine the
hardware characteristics. Users
should receive better service as a
result of these tools.

Fractals study

Mike Geller, a sophomore from
the Rocky Mountain Hebrew
Academy, requested and received
SCD staff and Cray computer time
to assist with a project to be
entered in the International Science
Fair in Knoxville, Tennessee.
Geller has been reviewing
Newton's method of solving
equations. In particular, he is
examining how different initial
conditions are attracted to specific
roots in the equation. He has been
plotting the way in which an initial
condition gets attracted to a certain
root. He plots the initial guess the
same color as the color assigned to
a particular group. Some very

interesting plots have developed, in
a fractal sense, which are not well
substantiated but have very inter-
esting properties. As he gets better
resolution, the self-similarity of
fractals is illustrated better.

Geller started out working on his
Apple IIe, went to an IBM PC-XT,
and finally needed the power of
the CRAY-1A computer. He has
taxed the visualization and
hardcopy characteristics of all the
color graphics devices in SCD. He
will probably be back when the
color DICOMED is running full
force.

Geller has already received local,
regional, and state science fair
awards for his work, and these
awards won him the invitation to
the International Science Fair. (He
finished fourth in mathematics
there.) Editor's note: See the
feature story on Page 3 in the June
1988 issue of SCD Computing
News.

Cray Users Group - Barbara
Homer-Miller

Barb Homer-Miller (SCD) re-
ported on the recent Cray Users
Group meeting she attended in
Minneapolis April 25-29. Miller
stated that while CFT77 was the
big issue a year ago, UNICOS was
the issue this year. Currently,
Cray Research, Inc. has 28 sites
running UNICOS, three with
UNICOS as a guest operating
system. Of the remaining sites, 10
are running CTSS, and 93 are
running COS. Many of the sites

continued on next page
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continued from previous page

split time between COS and
UNICOS or CTSS and UNICOS.
This is mostly to ascertain the
differences between the two
systems, and determine how close
UNICOS really is to production
mode.

UNICOS 3.0 was released just
prior to the conference, and all of
the sites believe it is a vast im-
provement over the earlier Version
2.1. One of the sites estimated
that about 70% of all jobs were
able to be recovered across sched-
uled shutdowns. Version 4.0 is
scheduled to be released in the
third quarter of 1988 and will be
even more improved. The batch
system will have improved job
recovery for jobs with open pipes
and jobs with shared text or
datasets. Tape support will be
vastly improved, with the ability to
read and write tape marks and to
handle 3480 cartridges and 3420
tapes. Security will be improved,
and the hardware performance
monitor will be made available.

UNICOS will provide the full
functionality of COS for the first
time in the first quarter of 1989.
At that point, everything currently
available under COS will be
available under UNICOS, though
not necessarily as efficiently. In
Release 5.0, temporary files will
be supported in UNICOS for the
first time; currently, a separate
program has to be written to wipe
the files off the disk. There will
be checkpointsupport at the
system and user levels. It will also
be possible to give additional
control to job queues. Currently,
there is no interaction between the
queues (like cross-checking).
This means that one user can
actually be using all of the re-

sources. The job scheduling will
be vastly improved, and there will
be a proportional distribution of
resources.

Some differences between COS
and UNICOS were pointed out.
For instance, some library routines
do not exist, but future releases
will include them. There are no
temporary local files. There are
I/O differences: BUFFER IN and
BUFFER OUT do not work. The
interfaces between C and Fortran
used on COS and UNICOS are
different. File position is not
maintained across job steps using
UNICOS; this is something that
will not be made available.

Cray Research, Inc. has many
migration tools available. They
offer several classes strictly for
migration; for example, UNICOS
library conversion, application
conversion, and batch queues.
They have written a COS Job
Control Language (JCL) converter
to convert COS JCL into shell
scripts. They also have a COS
dataset conversion that will convert
datasets in COS PDS format into a
format that can be read by
UNICOS. They have a migration
library called $DMYLIB that helps
to identify those library routines
not available in UNICOS. They
also have a UNICOS menu system
that is a tutorial of very basic
tasks.

Several sites reported on their
UNICOS experiences. Livermore
and Sandia currently run CTSS.
They are conducting an experiment
in which they run native UNICOS
on Monday, Wednesday, and
Friday from 08:00 to 11:00. The
users are getting prime time on the
CRAY X-MP, and eventually the

users themselves will decide
between CTSS and UNICOS.

The Pittsburgh Supercomputer
Center is running UNICOS as a
guest operating system. Their
report centered around their
migration process. Essentially, the
first six months of running UNICOS
2.0 was a disaster, but things
improved greatly when they began
running 3.0. They found that the
user code migration was not the
problem. They encouraged all
users to convert to CFT77 and
SEGLDR before the center con-
verted everyone to UNICOS.
They found that anything that had
run under COS using SEGLDR 4.0
and CFT77 would run under
UNICOS. Their approach has
been to migrate only three to four
users at a time with close guid-
ance. They are currently up to 46
users. Unfortunately, the system
crashes about twice a week when
they start getting several large jobs
in memory. For this and other
reasons (such as the inability to
recover jobs), those individuals
using UNICOS are not yet being
charged.

NASA/Lewis talked primarily
about documentation. In their
opinion, sites should be prepared
to do a massive documentation
effort before convertingto UNICOS;
the documentation provided by
Cray Research is not sufficient.
One of the problems they ran into
is cryptic error messages; for
example, "Error: RDRCARD
rejected" means that the user
password has expired. Files
sometimes have altered passwords
or conditions after system crashes.

The Ohio Supercomputer Center
was in acceptance from last July to
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October. Every time they did a
stress test and reached 12 users
under UNICOS, the system
crashed. Eventually, they stopped
the stress testing altogether until
the release of 3.0. They indicated
that things are much better since
they started using Release 3.0.

Charging - Pete Peterson

Pete Peterson stated that effective
June 1, the GAU charges on the
CRAY-1A computer will be
reduced to 40% of actual charges.
This is to motivate users to run on
the CRAY-1A computer to reduce
some of the load on the CRAY
X-MP computer.

Questions

Carl Mohr (ATD) - Regarding
upgrading NSFNET to a T1 line,
there was also some discussion
about a T1 link to 30th Street.

Joe Choy (SCD) - That installation
is not quite on schedule. We are
in the process of getting National
Science Foundation (NSF) ap-
proval, and it probably won't
happen before September 1.

Marc Nelson (SCD) - What is the
status of the replacement for
Serial 3?

Drake - A final decision has not
been made.

Richard Brost (ACD) - When is all
of the memory going to be avail-
able on the CRAY-1A, and how
much will there be?

Bob Niffenegger (SCD) - In about
three weeks, the available field
length will be approximately
881,000 words. Editor's note:

See the Systems News Department
in this issue for more information.

The Connection Machine -

Richard Sato (SCD)

Background

Over the past year, NCAR, par-
ticularly SCD, has been involved
in several activities that deal with
parallel processing. These have
also involved the Director's Office
and some of the other divisions.
Central to these activities is a
proposal to create a Center for
Applied Parallel Processing
(CAPP), which would provide
hardware and other resources for
research in parallel algorithms,
software development, and devel-
opment of applications programs.
The purpose is to demonstrate that
massively parallel architectures can
be used for "real world" problems.

The CAPP proposal has been
submitted to NSF or consideration
by its Science and Technology
Center program. Oliver McBryan
of the University of Colorado is
the driving force behind the
proposal. NCAR is a cosponsor of
the proposal, with Paul
Swarztrauber and Bill Buzbee of
SCD and Jim McWilliams of CGD
as major NCAR participants.
Over 20 other organizations are
affiliated, such as CU Denver,
Colorado State University, and the
University of Wyoming. NSF is
currently reviewing the proposal.
A review committee has visited
CU, and things currently look
promising.

Another proposal has been made to
the Defense Advanced Research
Projects Agency (DARPA) for

funding of parallel computer
hardware. This "mini"-CAPP
proposal is for funding of a 16K
processor Connection Machine
(CM-2) system with a front-end
(Sun 4) and frame buffer (graphics
device). The machine would be
located at NCAR and funded by
DARPA through Martin Marietta
in Denver. The machine would be
shared; 70% would be for Martin
Marietta's use and 30% for CAPP.
If the proposal is approved,
delivery is scheduled for July.

Hardware and software

The cost for a 64K CM-2 system
(65,536 processors) is about $5.6
million. The cost for a system
one-quarter that size, a 16K CM-2
(16,384 processors), is about $1.5
million. The CM-2 machine has
been sold to over 20 customers, so
there are a few in the field.

The machine looks like a five-foot
cube (56" x 56" x 62"). It weighs
only 2600 lbs. and is air cooled. It
runs on 28 kilowatts of power,
roughly equivalent to several hair
dryers.

The fully configured system has
65,536 processors with 8192 bytes
per processor (512 megabytes
total). It is packaged with 16
processors on a single chip, and
has 4096 chips per machine. The
CM-2 has one Weitek floating
point chip for every two processor
chips, for a total of 2048 Weitek
chips. (The CM-1 had no floating
point chips, which made it unsuit-
able for scientific problems.) It
has an 8 MHz clock and can
concurrently add and multiply. It
has a maximum peak performance

continued on next page
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of 32 gigaflops. (One gigaflop is
approximately 1.074 billion
floating-point operations per
second.)

The CM-2 is a Single-Instruction
Multiple-Data (SIMD) machine.
All of the processors are running
in lock step; each has different
data but executes the same instruc-
tions. The front-end computer is
required; either a Sun 4, a Symbol-
ics 3600, or a VAX 8000 series.
The program is compiled and
stored on the front-end. Control of
the program execution is handled
by the front-end computer. The
instructions for the CM-2 are sent
to a microcontroller, which then
issues instructions to the Connec-
tion Machine processors.

Two concepts that this machine
uses are data parallel variables and
data parallel operations. Data
parallel variables are variables for
which each processor has a data
value; if pressure (P) and tem-
perature (T) are declared as
parallel variables, then there will
be a P and a T on every processor.
Data parallel operations are opera-
tions on these parallel variables,
where all processors will be
executing this operation on their
own values of the parallel vari-
ables.

Another concept this machine uses
is virtual processors (VP). The
system can be configured as
though there are more processors
than are physicallyavailable. These
virtual processors enable the

system to run problems that would
otherwise not fit on the system.
The ratio of virtual processors to
physical processors is called the
VP ratio. For example, a full 64K
system with a problem that needs a
256 x processor, and has a VP
ratio of one. A problem requiring
a 512 x 512 grid requires a VP
ratio of four, since there are four
times as many data variables as
there are processors. An advan-
tage of a higher VP ratio is that it
gives better performance since less
off-chip communication is in-
volved. A problem with this
concept is that there is only so
much physical memory that can be
divided up among the physical
processors. If there is a minimum
requirement for the data per
processor, then it may not be
possible to run a high-resolution
problem.

The CM-2 machine will support
Fortran. Some CM-2 sites are
using a beta test Fortran compiler.
It will also support C* and *LISP
with extensions for parallel vari-
ables and operations. Editor's
note: The asterisk used after C
and before LISP indicates that this
is a version of the programming
language that has been modified
for massively parallel processing.

Access

A Connection Machine will
support up to four front-end
computers. There can be users on
all four front-end computers
waiting to run codes on the Con-

nection Machine. Once a user has
access to the Connection Machine,
it is dedicated to that user; four
people cannot be running at the
same time. Once that person has
finished executing and given up
the machine, another user can
access the system. It is possible to
divide up the full-blown system
into smaller subsystems, for
example, split a 16K system into
two 8K subsystems. In that case,
people from two front-end comput-
ers could run at the same time.
There is a graphics frame buffer
that allows viewing of data in the
memories of the processors, and
there is a path for the data on the
processors.

Benchmarks

SCD performed benchmark tests
on the CM-2 at Thinking Machines
Corporation. A 2-D, second-order
finite-difference shallow-water
equations model was used as the
benchmark test, and the results are
shown in megaflops. (One
megaflop is approximately 1.049
million floating point operations
per second.) The code is easily
vectorized and runs well on most
architectures; there is no condi-
tional logic in it. Most of the
operations are done in three major
doubly-nested loops. The model
should run well on the Connection
Machine.

A summary of the results running
an unoptimized version of C*, an
optimized version of C*, and
*LISP follows:

Megaflops
measured on
an 8K system)

110
183
215

Megaflops
(extrapolated for
full 64K system)

880
1464
1720
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These are tentative performance
measurements. Computations were
performed with 32-bit floating
point numbers with a 6.5 MHz
clock. (The clock is set at 8 MHz
for systems that are shipped.) On
the CRAY X-MP, for the 512 x
512 grid, the code runs at 148
megaflops on one processor, and
560 megaflops when microtasked
to use all four processors of the
X-MP/48. The performance for a
256 x 256 grid is essentially the
same. Period hardware mapping
of the processors was used,
thereby eliminating the code to
explicitly set the periodic boundary
points.

Questions

Drake - Does the front-end com-
puter issue one instruction at a
time, or in groups?

Sato - Instructions to the CM-2 are
queued for the microcontroller.
The microcontroller decodes these
macro-instructions and issues
nano-instructions for execution by
the processors.

Drake - What about disk storage?

Sato - You can have disks on the
Connection Machine in what is
called a data vault. The data vault
costs about $400,000 and is a set
of thirty-nine 170-megabyte drives
with three spares. The data is
striped across the disks, and an
SECDED error correction code is
implemented.

Mohr - What is the reliability of
the equipment for the people who
have them in place?

Sato - I think they are very reli-
able. Thinking Machines Corpora-

tion has taken a conservative
approach using very standard, off-
the-shelf components. The ma-
chines have had very little down
time.

Mohr - If the machine is shared
with Martin Marietta, will any of
their work be classified?

Sato - Apparently not, because
they knew that the system was to
be shared.

Bovet - What is the peak rate of
the X-MP?

Sato - With our processors, which
run with an 8.5 nanosecond clock,
it is about 235 megaflops per
processor. That is about 940
megaflops for peak, assuming a
multiply and add operation are
performed at each clock cycle.

Bovet - So, on the X-MP, you are
much closer to the theoretical peak
performance than on the CM-2.

Sato - Communications is no
problem on the X-MP. Whereas,
any kind of communications on the
CM-2 is going to really slow it
down.

MASnet Internet Gateway
System (MIGS) - Craig Ruff
(SCD)

MIGS provides a gateway function
between MASnet and Intemet (IP-
based network, for example,
Ethemrnet). It provides access in
both directions. It also provides
arbitrary noninteractive (batch)
functions like submitting jobs,
retrieving data, and moving files
around. The gateway automati-
cally performs store and forward
queuing and retry, so that if a

request makes it to the gateway
and the sender's machine goes
down, it does not get lost. Also, if
the Cray computer is down and
there is a request to the Cray
computer, MIGS can hold the
request until the Cray computer
comes back up. A status message
is received for each request.
MIGS can be customized fairly
easily for each user or each
system.

Ruff showed a dataflow diagram
of an IP-node to MASnet-node
transfer. The diagram assumed a
user was on a node like one of the
UNIX computers. When the user
decides to send a file to the Mass
Storage System (MSS) and issues
the request, it gets sent via the IP
Network to a temporary file on the
gateway. The gateway moves it
onto the MSS via the MASnet, and
when that is done, a status mes-
sage is sent back to the user saying
the request is completed. Ruff
showed another dataflow diagram
illustrating $OUT from a job
coming back from the Cray
computer. In this case, the Cray
computer initiates the transaction,
and the gateway decides where it
has to go if it hasn't been explic-
itly specified, transfers it onto the
system, and sends a mail message
saying that the user has received
the file.

The Intemet user interface is very
similar to the NETXX interface for
UNIX:

nrnet verb localfilename [on/
from] [rcid] [parms].

nrnet is the name of the small
interface program. The verb tells

continued on next page
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which function to perform and can
be customized. The
localfile_name tells what file
name to use when sending or
receiving. The on and from
options are just helpful for the
user, they are discarded by MIGS.
The command r cid is optional
and tells MIGS which MASnet
system to send the request to.
Likewise, "parms" are optional
keyword parameters for MASnet
and MIGS.

On systems attached to the
MASnet, the user interface is
provided by the existing MASnet
software. A user may specify that
a request go to the gateway
computer, after which the user can
direct it to go to any of the gate-
way systems served.

Customization

Users can modify their default
database entry to tell the system
where they want their status
messages to go. Users can also
specify things to be used on the
command line for nrnet or MASnet
systems that will override what is
in the default database. Users can
make up private verb files for
often-repeated keyword parame-
ters. Users can also make up
private DEFS files containing non-
verb-specific, often-repeated
keyword parameters. SCD has
also provided some verb files.
MIGS is also extensible to add
support for different operating
systems.

The default database provides the
following information to MASnet
and MIGS: user name, system
(host) name, scientist number,
project number, MASnet name,
electronic mail address, access

information, home directories
(read, write), and the default file
name. All of this information is
displayed to the user and modified
by the user via the utility called
chdef. This default database has a
restricted login on the gateway
system and is displayed and edited
on the user's screen.

There is an IP-hosts database that
provides host information to
MASnet and MIGS as follows:
file transfer procedures on the
Internet; file transfer procedures on
the MASnet; maximum file sizes
to transfer; retry interval and
count; filename parser and valida-
tion procedure; and security
information.

Ruff went on to describe a list of
verbs currently supplied by SCD,
as well as a number of examples
of Internet commands.

Requirements

The gateway system is currently
set up for the UNIX environment.
It is fairly portable as long as it
has some interprocess communica-
tion support (BSD sockets), SMTP
(mail) support (sendmail), file
transfer support (FTP, RCP), and
terminal access (TELNET, rsh,
DIALUP) for users to access their
default databases. The gateway
requires a MASnet interface and
software as well as an Internet
interface (Ethernet).

The host computer must have
some electronic mail support.
SMTP is not required if mail can
be sent via an SMTP-capable
system. There must be file trans-
fer support, either FTP or RCP. It
must have the ability to use a
small command procedure or a

program like nmet. There must be
remote terminal access to the
gateway from TELNET, rsh, a
terminal emulator, or a separate
terminal with a modem.

MIGS is currently supported on
UNIX, VMS, and CMS, via the
MASnet only on the IBM 4381
(IO) computer in SCD.

Ruff then gave a demonstration by
requesting system status, submit-
ting a job, and using the default
database utility. Access to the
default database utility is through a
restricted login, so that everyone
doesn't need a login on the gate-
way. You can use TELNET or rsh
(remote shell). There is a user's
manual available upon request
from Craig Ruff. Send your
request to Craig Ruff in SCD at
the NCAR Mesa Lab.

Questions

Paul Bailey (ACD) - What is the
status of MIGS?

Ruff - It is now in beta testing at
NCAR.

Bailey - What procedure should
people follow to install this?

Ruff - They should get in touch
with their system administrator.
They will be provided with manu-
als, and the administrator will help
get things running. The adminis-
trator will provide a list of data-
base entries. Eventually, adminis-
trators will manage their own
users.

Bailey - When will you be adding

friendly users?

Ruff - I have a sign-up sheet for
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beta testers. Currently, we only
have a few of them. We want to
push the system to the limits.

Chuck D'Ambra (CGD) - What
sort of access must be provided on
the client system for the gateway?

Ruff - We use FTP. Anonymous
FTP is usually restricted to some
particular subdirectory. Users will
have to copy their files into that
directory, send a command so that
the results would be returned to
that directory, then move the
results where they want. The
alternative to that, for FTP, is a
simulated proxy login. In this
case, they have to maintain their
password on the gateway and keep
it current. They can use it just
about any way they want and can
read anything in the system they
have permission to read. You can
restrict it, saying they can read
only out of their own directories.
We also support RCP for UNIX
systems. In that case, it is full
proxy login by the gateway. You
can have whatever access the user
is given, or you can restrict it to
subtrees in your directory. The
nice thing about this is the users
do not have to keep their pass-
words up-to-date.

D'Ambra - Are there big security
problems?

Ruff - We have built in some
features to address some of those
problems. Basically, no one but
the gateway uses the gateway
login. We can restrict where users
can read or write files.

Choy - Have you considered a
verb for a third-party file transfer?

Ruff - Yes, we can do that with no

problem. Those verbs are imple-
mented by shell scripts.

Bailey - What does the "TB" in
your example indicate in the
sequence number of your job?

Ruff - It indicates the computer
from which it is submitted. Any-
thing submitted from Bierstadt has
a TB. Jobs submitted from work-
stations have a WS.

Bailey - How does this system
differentiate between UNIX and
VMS - through a file that the
system administrator establishes?

Ruff - Yes. For each system, you
tell it how to get data to and from
that system. In the case of the
VMS systems, we say to use FTP,
and UNIX systems use RCP. For
each type of operating system, we
have an entry to say use this parser
to check file names. This pro-
gram checks if the pathname is
valid and what directories the user
is allowed to access. It is fairly
flexible. We took the approach
that we would rather write small
separate programs to handle
different things than try and build
it within.

Bovet - If all manuals were written
like this one, there would be a lot
fewer questions asked. It covers a
lot of information and is easy to
understand.

Ruff- We are always interested in
comments to make the manual
better.

Mohr - Will this gateway use TCP/
IP protocols?

Ruff - Yes, unless we do some-
thing else. We are transferring the

files with a shell script or C
program. It is up to the shell
script program to get the file to the
gateway. If we have other net-
works, we just add another shell
script.

Computing Space Committee
- Ray Bovet

The Building Review Committee
for NCAR's new building has
brought forth the question of
housing all of the computer
equipment in the new building as
well as in the old Mesa Lab. SCD
has proposed that all of the divi-
sional computers be housed in a
single computer room in the new
building, with a similar regrouping
in the main building. It is felt that
the divisions, and particularly the
people who run these various
computer systems, need to be
much more directly involved in the
process of reviewing the situation
and deciding whether or not this is
the best approach.

The Computing Space Committee
was formed with Ray Bovet
(HAO) as Chair, and the division
representatives are Pat Waukau
(MMM), Dick Oye (ATD), Joe
Choy (SCD), Bob Niffenegger
(SCD Operations), Paul Bailey
(ACD), Chuck D'Ambra (CGD),
and Robin Vaughan (MMM/ATD).
The committee plans to meet later
this week, since the Building
Review Committee would like to
resolve this issue within the next
few weeks.

Election of new chairperson

Carl Mohr (ATD) was unanimous-
ly elected the new Chairperson and
immediately acknowledged the

continued on next page
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fine job that Bovet had performed
during his three-year tenure. Mohr
has been with NCAR for over
fifteen years. When he started in
1972, the only computers were the
CDC 6600 and the CDC 7600.
Portability meant that the same
card deck ran successfully on both
machines, and trouble-free commu-
nications implied that you had a
positive rapport with the opera-
tions staff. He has served on the
SCDUG for ten years under four
different chairpersons: Bob
Chervin, Bert Semtner, Paul
Bailey, and Ray Bovet.

Mohr observed that for the past
five years, he and others have been
strong proponents of local distrib-
uted computer systems. Today,
virtually every user of the NCAR
facilities interacts regularly with
such a local system. He feels that
it is SCD's responsibility to
provide high-speed access with
easily understood interfaces to
products and services unique to the
NCAR domain such as volume
graphics, the MSS, and Remote
Job Entry (RJE) to the CRAY X-
MP computer. In fact, under Bill
Buzbee's leadership, SCD has
recognized these needs and is now
aggressively moving forward in

these areas. A strong endorsement
was also given to SCD initiatives
to establish a centralized electronic
mail facility and to modernize the
NCAR Graphics package on a
regular basis.

Mohr said he is, for the most part,
satisfied with the SCDUG format
but is still very interested in
feedback from all users as to how
things might be improved. He will
meet with Bill Buzbee before the
next meeting to discuss the exist-
ing format. He is encouraged by
the level of representative partici-
pation that was fostered under Ray
Bovet and was heartened to see the
enthusiasm that was demonstrated
by those volunteering to serve on
the newly formed Computing
Space Committee. Whenever
possible, he would like to go on
record with votes. He would like
to continue with division represen-
tatives (and others outside of SCD)
giving talks about what their
groups are doing and/or what
concerns they might have.

Suggestions and problems

Bovet - We have users who have
been using our laser printers very
heavily with plot jobs. I suggested

that some use the xplot command
to send their plots down to the
laser printer in SCD. They ran
into a problem where, in order to
read their plots, the plot needs to
fill up a significant portion of the
page. When they send it with
xplot, it doesn't fill up enough of
the page. We received some
explanation about how xplot was
designed so that you can put two
pages side-by-side on one sheet of
paper. What we need is for the
translator to look at the range
information since xplot doesn't
seem to do that.

Dave Kitts (SCD) - I'll talk to
Bernie O'Lear (SCD) and will give
you an answer at the next meeting.

Future agenda

Two items still held over are a talk
by Greg Woods on the new
centralized e-mail system, and a
talk by Marc Nelson on the MSS
and its capacity.

Mohr suggested a report from
Bovet's Computing Space Com-
mittee.

Karen Hack and Louise Lawrence
(SCD) prepare the minutes.
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May 1988
Scientist Project Title

GAU
Request Allocation

Kevin R. Knupp
University of Alabama

at Huntsville

Kelvin K. Droegemeier
University of Oklahoma

William P. Winn
New Mexico Institute of Mining

and Technology

Roger M. Wakimoto
U.C.L.A.

A. F. Bennett
Oregon State University

Philip S. Brown, Jr.
Trinity College

Yongnian Shi
Colorado State University

Douw G. Steyn
Colorado State University

Richard P. Signell
Woods Hole Oceanographic

Institution

(OCE)

(OCE)

Analysis of thunderstorm downdraft
structure

Numerical simulation of thunderstorm
initiation and subcloud phenomena

Thunderstorm Doppler analysis -
New Mexico Tech

Multiple Doppler analyses of
microbursts

Graduate course in ocean circulation
modeling

Drop coalescence and breakup

Mesoscale modeling of the regional
circulations of South China

Outflow winds in coastal inlets of
British Columbia

Tide-induced residual circulation and
dispersion around coastal headlands

OCE: These allocations were made from the 10% of SCD's computing resources earmarked for University
Oceanography.

Note: A request may be supported at a lower level than requested because: it exceeds the 50 GAU limit
(roughly equivalent to 37.5 CPU hours in the CRAY Foreground 2 class) above which Panel review is required;
or reviewers consider the amount of time requested to be excessive.

JoAn Knudson (SCD) compiles the allocation information.
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An index of articles from the past 12 months appears in each issue.

Charging - GAUs
Charges for SCD computing resources (May

1988, Doc.)
Charging started for hardcopy graphic images

(Jan. 1988, Systems)
Correction t6 the DICOMED charging

algorithm (July 1987)
DICOMED charges decreased in May (June

1987)
MP1 and MP2 job classes (Feb. 1988,

SCDUG)
Mono-processing 1 (MP1) job class added

(Jan. 1988, Systems)
SCD reduces GAU charges for CRAY-1A

computer (June 1988, Systems)
Slight charge increase for DICOMED film

processing (Feb. 1988, Systems)
Trailer sheet with GAU charges added to

graphics output (May 1988)

Cray Computers
Accessing memory on the CRAY X-MP (May

1988)
Changes to CRAY background classes (July

1987)
Chervin receives parallel computing award

(May 1988)
Colorado Science Fair winner uses CRAY-1A

computer at NCAR (June 1988)
CRAY job class changes (Nov. 1987)
CRAY job recovery (Nov. 1987)
CRAY X-MP moving to COS 1.16 (May

1988)
How to access the FISHPAK software library

(Mar. 1988)
How to use DN, PDN, and FLNM correctly

(Mar. 1988, Hints)
Importing data to the MSS from optical disks

(Mar. 1988)
MP1 and MP2 job classes (Feb. 1988,

SCDUG)
MSS ONLINE and OFFLINE parameters

implemented (Feb. 1988)

Mono-processing 1 (MP1) job class added
(Jan. 1988, Systems)

No tape access on CRAY,CX (Apr. 1988,
Systems)

New CFT77 FORTRAN compiler now
available (Sept. 1987)

PERFMON: The CRAY Performance Monitor
Utility (Feb. 1988, Doc.)

Performance of CFT77 on vector loops (Oct.
1987)

Performance testing for the CRAY,CX
computer (Aug. 1987)

Remote Job Entry over the Internet now
available (Mar. 1988)

Report on the CFT77 FORTRAN compiler
(Aug. 1987)

SCD conducts performance and benchmarking
tests (Apr. 1988)

Techniques for restarting your CRAY job
(Nov. 1987)

UNICOS at Los Alamos (Apr. 1988, SCDUG)

Graphics
Change in NCAR Graphics distribution policy

(May 1988)
Computer Output Committee releases

recommendations (Feb. 1988)
The four versions of NCAR Graphics (Mar.

1988)
GKS version of EZMAP to be changed (July

1987)
Graphics output on the Xerox 4050 laser

printers (Jan. 1988, Hints)
Graphics plans for SCD (June 1988, SCDUG)
NCAR Graphics - The two-year plan (Jan.

1988)
New release of NCAR Graphics for VAX/

VMS systems (Jan. 1988)
New release of NCAR Graphics now available

(Nov. 1987)
Options to process CGM through the

DICOMED (Feb. 1988, SCDUG)
UCAR copyrights the NCAR Graphics

package (July 1987)
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IBM 4381 (IO) Front-end Computer
Additional security measures to be

implemented on the IBM 4381 (Apr. 1988)
Change on RDR spool files on the IBM 4381

(Feb. 1988, Systems)
Changing multiple MSS Files from the IBM

4381 (10) computer (Dec. 1987)
Having problems using FTP to connect to the

IBM? (May 1988, Networking)
New version of SAS available (Mar. 1988)
VMSECURE command imposes new security

(Feb. 1988)

Input/Output
Graphics output on the Xerox 4050 laser

printers (Jan. 1988, Hints)
No tape access on CRAY,CX (Apr. 1988,

Systems)
Tape services provided by SCD (Dec. 1987)
What are MASnet, UCARnet, LDN, and TGS?

(Jan. 1988, Acronyms)
Xerox printers available for graphics metacode

files (Nov. 1987)

Macintosh Computers
Saving and printing screen dumps on the Mac

(May 1987, Hints)

Mass Storage System
Change in MSS retention periods (Feb. 1988,

MSS)
Changing multiple MSS files from the IBM

4381 (IO) computer (Dec. 1987)
Changing your mass storage passwords (June

1988, MSS)
Checksum errors and MSS files (Apr. 1987)
Importing data to the MSS from optical disks

(Mar. 1988)
Experimental shared data facility (Nov. 1987)
MAQR speeds multiple ACQUIREs (Apr.

1988, Hints)
The MSS Advisory Committee: Issues and

recommendations (Dec. 1987)
MSS ONLINE and OFFLINE parameters

implemented (Feb. 1988)
NCAR has new weather data accessing system

(Mar. 1988)
Ninth IEEE Symposium on Mass Storage

Systems (June 1988)

Problem with purge notices corrected (Mar.
1988)

Should you store duplicate files? (Mar. 1988,
MSS)

Status report on MSS Advisory Committee
(Feb. 1988, SCDUG)

Tape capability via Export/Import on the MSS
for UNIX systems (Apr. 1988, SCDUG)

Upgrade to Mass Storage Control Processor
(Oct. 1987)

NCAR News
Accessing the NCAR Library catalog on-line

(Dec. 1987)
Computational support in the Atmospheric

Chemistry Division (Apr. 1988, SCDUG)
NCAR has new weather data accessing system

(Mar. 1988)
Office support and the company store (Mar.

1988, SCDUG)
Status of Fortran 8x proposal (Jan. 1988,

SCDUG)
Summary of Fortran 8x draft revision available

(Aug. 1987)

Networking and Data Communications
1-800 service for Microcom 9600 BPS modem

users (Dec. 1987)
9600 BPS modems now available (Nov. 1987)
Changes to Telenet (Feb. 1988,)
Congestion on the NSFNET (Mar. 1988)
Contact your local representatives with Internet

problems (Apr. 1988)
Data communications package update (Dec.

1987)
Distributed computing - What does it mean?

(May 1988)
EM4010 upgrade procedure (Apr. 1988)
Greg Woods: SCD's electronic mail specialist

(June 1988)
Having problems using FTP to connect to the

IBM? (May 1988)
High-speed WATS access to NCAR now

available (Mar. 1988)
How to access the SCD Daily Bulletin on

different computers (Apr. 1988)
How to use "anonymous FTP accounts" (Mar.

1988)
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IBM communications controller upgraded
(Oct. 1987)

An introduction to the Internet and USAN
(Nov. 1987)

Monitoring Ethernet networks (Nov. 1987)
NASA Science Network (Jan. 1988, SCDUG)
NCAR connection to SPAN (May 1988)
NSFNET backbone to expand and jump to T1

speeds (June 1988)
NSFNET management awarded to MERIT,

Inc. (Jan. 1988)
New Telenet line-mode/Simware logon

procedure (Mar. 1988)
New version of SPARTACUS/KNET installed

(Nov. 1987)
Please stand by: NSFNET experiences network

difficulties (June 1988, Networking)
Remote Job Entry over the Internet now

available (Mar. 1988)
SPAN (Apr. 1988, SCDUG)
Telenet, TELNET, and FTP (May 1988,

Acronyms)
Telenet update (Oct. 1987)
Timeout function implemented for Telenet

access (Nov. 1987)
UNIX mail: Aliasing names and lists (June

1988, Hints)
UNIX mail hints (June 1988, Doc.)
Version 2.6 of SPARTACUS/KNET installed

(May 1988)
What are MASnet, UCARnet, LDN, and TGS?

(Jan. 1988, Acronyms)

SCD News
Consulting staff adds new member (Jan. 1988)
Experimental shared data facility (Nov. 1987)
Graphics plans for SCD (June 1988, SCDUG)
Introducing the SCD user support specialist

(Sept. 1987)
Joseph receives NCAR Technical Support

Award (Feb. 1988)
Keep in touch for better service from the

Consulting Office (Feb. 1988, Hints)
Lynne Andrade: New SCD consultant (Oct.

1987)

New form for SCD computing resource
applications (July 1987)

New tools monitor SCD computing operations
(June 1988)

The path to UNIX (Jan. 1988, Director's Col.)
Please update your user numbers (Aug. 1987)
Revised review process for small allocation

requests (Aug. 1987)
SCD appoints Consulting Group Head (Mar.

1988)
SCD celebrates first anniversary of Director Bill

Buzbee (June 1988)
SCD reorganization results in new distributed

computing section (Aug. 1987)
TBM shut down for the last time (Oct. 1987)
Users Conference examines future

supercomputing use and technology (Feb.
1988)

Software Libraries
Automated scripts (May 1988, SCDUG)
FISHPAK revised (June 1988, Doc.)
How to access the FISHPAK software library

(Mar. 1988)
IMSL Edition 10.0 now available (June 1988)
Locating applications software on the NCAR

CRAY computers (Apr. 1987)
NAG chapter documentation files available

(May 1988)
NAG Fortran Library is updated (Feb. 1988)
New version of FITPACK software library

available (Oct. 1987)
New version of SAS available (Mar. 1988)
Proposed software services in distributed

computing (May 1988, SCDUG)
Software and documentation upgrades to

SSDLIN (Aug. 1987)
SLATEC documentation files now available

(Nov. 1987)
SSDLIN revised (June 1988, Doc.)
STARPAC 2 now available (Jan. 1988)
Using NCAR's on-line software catalog (Apr.

1987)
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CHANGE OF ADDRESS FORM
[ Add to mailing list [ODelete from mailing list O Change existing entry

Name:

New address:

User number Phone number

Trademarks: CRAY, CRAY-1, SSD, and UNICOS are registered trademarks, and CFT, CFT77, COS, and CRAY X-MP are trademarks of Cray
Research, Inc. DEC and VAX are registered trademarks of Digital Equipment Corp. HYPERchannel is a registered trademark of Network Systems
Corp. IBM is a trademark of International Business Machines Corp. Macintosh is a trademark of Apple Computers, Inc. Microsoft is a registered
trademark of Microsoft Corp.; PageMaker is a registered trademark of Aldus Corp.; PostScript is aregistered trademark of Adobe Systems, Inc.; and
UNIX is a trademark of Bell Laboratories. Reference to a company or product name does not imply approval or recommendation of that company
or product to the exclusion of others.

SCD COMPUTER SCHEDULE
The SCD computers run continuously, except for scheduled maintenance times and unforeseen equipment or
power failures. The computers may be unavailable during the following maintenance periods:

Computers

All computers
CRAY, C1
CRAY, CX

daily as needed
Monday, Wednesday
Tuesday, Thursday

Times
(Mountain Time Zone)
07:00 - 08:30
06:00 - 08:00
06:00 - 08:30

Read the on-line version of the Daily Bulletin for updated information on the status of all SCD equipment.
• I



SERVICES DIRECTORY

CONTACT PHONE E-MAIL

General Information
SCD Consulting Office Consultant on Duty 497-1278 CONSULT1
Visitor/User Information Frieda Garcia 497-1254 FRIEDA
Project & User Number Assignment Rosemary Mitchell 497-1235 ROSEMARY
Computing Resource Applications John Adams 497-1213 JOHNAD
NCAR Switchboard 497-1000

Remote Access Information
Data Communications (RSCS-RJE) Bill Ragin 497-1258 BILLR
US Telecom (Telenet) Maria Meehl 497-1301 MARIA
Internet Access (TCP/IP) Don Morris 497-1282 MORRIS

Operational Information
Computer Operations Bob Niffenegger 497-1240
Machine Room Oper. Supervisor 497-1200
Graphics Operations Andy Robertson 497-1241/42
Tape Librarian - 1/2" and MSS Sue Long 497-1245 SUELONG
Graphics Software Distribution General Information 497-1201
Documentation Orders/Output Mailing Mary Buck 497-1232 MARYB

SENDING ELECTRONIC MAIL: The electronic mail (e-mail) addresses above are for the IBM 4381 (IO)
front-end computer. The following examples show the addresses for sending e-mail to the SCD consultants.

From the IBM 4381 (IO) computer, enter: TO CONSULTI
OR

From a host computer connected to the Internet, use a local mailing program with the Intemrnet address:
consultl@scd4381.ucar.edu

If the Internet address does not work, note that the explicit Internet address is 128.117.8.7 and consult your local
system administrator.
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