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SERVICES DIRECTORY
FTS prefix: 320-

Direct dial prefix: (303) 497-
NCAR Operator: (303) 497-1000

NEW USER INFORMATION
Computing Resource Applications

Project & User Number Assignment
Document & Manual Distribution

Send electronic mail using
TO SAL on the IBM 4341
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SCHEDULE OF MACHINE UNAVAILABILITY

All machines may be down from 07:00 until 08:30 daily for Systems Checkout.
In addition, some machines will be down for Preventive Maintenance as follows:

CRAY,C1 06:00-08:00 Monday & Wednesday
CRAY,CA 06:00-08:00 Tuesday & Thursday
TBM 06:00-07:00 Daily

The Record is published monthly by the Scientific Computing Division of the National
Center for Atmospheric Research. NCAR is operated by the University Corporation
for Atmospheric Research and is sponsored by the National Science Foundation.
Reference to a company or product name does not imply approval or recommendation
of that company or product to the exclusion of others.
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Cover Graphic

The contour plot on the cover of this month's issue was produced by Phil Rasch of the Atmos-
pheric Analysis and Prediction Division (AAP) and Starley Thompson of the Advanced Study
Program using LIMS satellite data supplied by Jeff Kiehl (AAP). Phil and Starley generated the
plot on NCAR's CRAY-1 computers, using a contouring package that they developed. The
hard copy of the plot was generated on a Teleris laser printer. The article on the Graphics Pro-
ject (page 10) discusses the kinds of techniques used to produce such plots.

If you have a graphic design which might be of interest to readers, we invite you to submit it
for publication on the cover of The Record. Use the Your Turn mailer at the back of each issue
to mail your entry free of charge.

Software Change Articles

All articles about changes to software which affect the computing environment are now flagged
with the triple Delta insignia, as shown in the example below.

Example of a Software Change Article Title

by An Author

These articles are also marked with a Delta sign in the Table of Contents above. Please check
these flagged articles carefully for changes which affect your computing procedures.
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Consulting Office Schedule for March 1986

Consulting Office hours are 08:30-11:30 and 13:00-16:00 daily, Monday through Friday. The
Consulting Office is closed every Wednesday from 13:00-14:00 for staff meetings. Consultants
may be reached by calling (303) 497-1278. Messages may also be sent to the CONSULT1 vir-
tual machine on the IBM 4341 computers.

Consultants for March are:

Lynne Andrade Ed Ash Donna Converse Ann Cowley Ken Hansen
Barb Horner-Miller Kurt Kohne Harsh Passi Mike Pernice Tania Sizer

Schedule for the week of:

Mar 3 Mar 10 Mar 17 Mar 24 Mar 31

Mon AM Donna C Donna C Donna C Donna C Donna C
Mon PM Ed A Ed A Ed A Ed A Ed A

Tue AM Lynne A Lynne A Lynne A Lynne A
Tue PM Kurt K Kurt K Kurt K Kurt K

Wed AM Tania S Tania S Tania S Tania S
Wed PM Ed A Ann C Ed A Ann C

Thu AM Harsh P Mike P Barb H-M Mike P
Thu PM Lynne A Donna C Lynne A Donna C

Fri AM Barb H-M Ken H Harsh P Ken H
Fri PM Tania S Kurt K Tania S Kurt K
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Status of the New SCD Computing Environment

by Robert Nicol

The Scientific Computing Division is busy preparing for installation of the new CRAY
X-MP/48, scheduled to arrive on August 18th of this year. Current efforts include the expansion
of the Machine Room and installation of a new Mass Storage System to augment and eventually
replace the Ampex Terabit Memory Systemt (TBM) currently used for mass storage. Work
required for the Machine Room expansion has caused recent down-time periods, and one more
lengthy shut-down is scheduled, as announced in the Daily Bulletin. This article presents infor-
mation from a variety of sources in an attempt to clarify the status of the new environment and
the changes that you can anticipate as a user.

The New Mass Storage System

With the arrival of the X-MP, it is imperative that we have a maintainable system for long-
term storage of large amounts of data. The TBM has become difficult and expensive to main-
tain due to its age and complexity. In addition, recent federal budget cuts have seriously
impacted the Fiscal Year 1987 funding for SCD. As a consequence, SCD can no longer afford
the annual maintenance contract on the TBM system, projected to be approximately $400,000
in FY87. Unfortunately, the hopes for optical storage media have not yet materialized. The
only currently available alternatives to the TBM are high-density magnetic devices. After con-
siderable investigation into numerous possibilities, SCD has decided to make use of high-density
magnetic media for a new data storage system.

This new Mass Storage System (MSS) is designed to be hierarchical in nature. The first level of
storage is a massive disk farm with 120 gigabyte capacity, consisting of 24 IBM 3380 Dual Den-
sity disk drives, each storing up to 5 gigabytes of data. The CRAY X-MP/48 will access these
disks for frequently-used datasets and short-term storage.

The second level in the hierarchy is an IBM 3480 tape cartridge system. This system uses tradi-
tional high-density sequential magnetic storage technology.

The entire MSS is controlled by an IBM 4381 computer, driven by SCD-developed software.
The user will not be required to know at what level in the system hierarchy a particular file is
stored. Although the MSS is still under development, you can access operational portions such
as the tape cartridges by submitting a CRAY job. SCD staff are currently developing software
to access the MSS via the NCAR Local Area Network. When completed, this software will
allow you to use the MSS without submitting a CRAY job.

TBM Phase-out

To ensure continued access to stored data, SCD has decided to move all TBM datasets (VSNs)
to the new MSS. Before recent budget reductions, SCD planned to make this transfer over a
two-year period. This schedule must now be greatly accelerated, and fourteen trillion bits of
data must now be moved in a short time. It is not possible to complete transfer of all this data
before September 30, 1986 without affecting your use of the system. Background queues have
grown rapidly during testing of the MSS and will become worse as the data is transferred.

t The Terabit Memory System is a registered trademark of the Ampex Corporation.
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SCD will be responsible for moving all your datasets, so you will not be required to move them
yourself. To assist in SCD's efforts, and to make more computing resources available, SCD asks
that you please delete all TBM VSNs that are not essential to your work.

Using the New Mass Storage System

Please note that the new MSS is still under development. Although friendly users have been
testing the system, the software is not in its final form, and problems do occur. However, if you
wish to use the new MSS, there is a document available on the IBM 4341 system which explains
the simpler access methods. This document will be updated as the MSS is further developed.

Please remember that SCD is planning to transfer all data from the TBM. If you move your
datasets to the new MSS, you must delete the copies left on the TBM. Otherwise, your
new copies may be overwritten when SCD transfers the old copies from the TBM to the MSS.

While logged on to the IBM 4341 system, you can display instructions for MSS use by typing:

LINKTO CONSULT1

You will be prompted for a read password for the CONSULT1 disk. Type:

READ

After the link is completed, display the instruction file by typing:

XEDIT MASS STORE

Please note that since the MSS system is still being developed, the on-line version will contain
the most recent information regarding MSS use. If you have questions or problems related to
the new MSS, please contact the Consulting Office by telephone at (303) 497-1278 or via elec-
tronic mail by sending messages to CONSULT1.

Installation Preparations

In preparation for the upcoming installation of the CRAY X-MP and associated equipment, the
Machine Room has recently been expanded to provide more space. The modifications are nearly
complete, and the last contract for the the renovation program has been awarded. This final
effort involves tearing out the existing chilled-water system to provide a backup should the pri-
mary system fail. Simultaneously, work will continue in order to correct many long-standing
electrical problems affecting the entire Mesa Laboratory. These enhancements will require
extensive modifications to both the plumbing and wiring in and around the Machine Room,
resulting in significant periods of down-time for the equipment located there.

The Record

-6- March 1, 1986



Volume 7, Number 3

The contractor who qualified for this project has provided the following schedule for power
outages: from May 3 through June 2, a period of 29 days, the Machine Room will be shut down
to perform the work described above. In addition, all of SCD's current electrical equipment and
new equipment necessary to support the CRAY X-MP will be moved into the new area recently
constructed on the North side of the Mesa Laboratory.

On May 3rd the CRAY,CA computer (serial# 14) will be removed in order to complete site
preparation work before delivery of the CRAY X-MP/48 computer in August.

Please keep these events in mind as you plan your work for this Spring and Summer. We will
keep you informed of changes in the new computing environment through "The Daily Bulletin"
and The Record.

Robert Nicol i8 the Editor of "The Daily Bulletin" and The Record.

The CRAY X-MP/48 and Multitasking

by Richard K. Sato

With the delivery of the CRAY X-MP/48 scheduled for August 18 of this year, NCAR will
receive the largest upgrade in computing power since the delivery of the first CRAY-1A machine
(Serial No. 3) in July of 1977. The X-MP/48 will replace NCAR's second CRAY-1A computer
(Serial No. 14, installed in April, 1983), leaving NCAR with one CRAY-1A and the new X
MP/48.

The NCAR X-MP will be the sixteenth X-MP/48 model to be assembled and one of about 60
X-MP models delivered thus far. Supercomputer-class machines are now more commonly avail-
able at universities and private organizations, in addition to the national laboratories tradition-
ally involved in supercomputing. CRAY X-MP/48 sites include the University of Illinois and
the San Diego Consortium, two newly established supercomputer centers funded by the Office of
Advanced Scientific Computing (OASC) of the National Science Foundation (NSF). Although
many of the X-MP sites will not be running the CRAY Operating System (COS) used by
NCAR, their experience should aid NCAR users by contributing to a more stable initial environ-
ment and a smoother transition to the new machine.

Hardware Configuration

NCAR's CRAY X-MP/48 will be a fully configured system. The major components are:

- Four central processing units (9.5 nanosecond cycle time).

- Eight megawords (million words) of central memory.

- 128 megawords of Solid-state Storage Device (SSD).

- Four I/O processors making up the I/O subsystem (IOS).

- 16 DD49 disk drives (1.2 Gigabytes per drive).

In addition to the hardware listed above, NCAR will also acquire 24 large capacity IBM 3380-
type drives, each with a capacity of 5.2 Gigabytes, to support the mass storage requirements of
the system. (See the Mass Storage article in this issue of The Record.)
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Performance

The cycle time of the X-MP is 9.5 nanoseconds, compared with a 12.5 nanosecond clock for the
CRAY-1A. When running on one processor of the X-MP, improvements in CPU time require-
ments for scalar codes should be approximately 30%. The peak rate of Millions of Floating
Point Operations per Second (MFLOPS) has improved from 160 MFLOPS on the CRAY-1A to
210 MFLOPS on each of the four processors on the X-MP.

The addition of more data paths between memory and the vector registers on the X-MP is a
significant architectural advantage over the CRAY-1. While the CRAY-1 has only one such
path, each processor of the X-MP has 2 paths from memory to the registers, and one separate
path from registers to memory. The additional paths allow significant improvements in total
throughput on the X-MP.

Preliminary NCAR benchmarks show increases by a factor of 3 for simple arithmetic kernels for
vector addition and multiplication with vector lengths of 100 or longer. Comparisons of the
execution of numerical packages such as FORTRAN FFTs and linear equation solvers on a
CRAY-1 show improvements by a factor of 2 when run on a single processor of an X-MP.
These benchmark results are roughly consistent with more current benchmark results from Cray
Research, Inc. (CRI) and other supercomputing centers. The improvement in performance of a
single processor of the X-MP over a CRAY-1 can be on the order of 1.3 - 2 times faster. The
total computing power provided by the X-MP/48 may be on the order of five to eight or more
CRAY-1A machines. However, experience with X-MPs indicates that memory bank conflicts are
reducing overall throughput so that the total actual gain on a fully loaded system is uncertain.

Multitasking

Multiprocessing, multitasking, and parallel processing are terms which are commonly associated
with the CRAY-X-MP. A very informative article on multitasking by Luann Nelson and Peter
Rigsbee of CRI appeared in the Summer, 1985 issue of Cray Channels. This article was
reprinted in the August, 1985 issue of The Record. For the purposes of this article, the follow-
ing brief definitions are included:

Multiprocessing describes a hardware system which has more than one central processing
unit (CPU).

Multitasking is a term used by CRI to describe the structuring of a program into two or
more instruction streams that can execute concurrently. The instruction streams are
termed tasks.

Parallel processing, in the context of this article, is the property of the system to allow
more than one processor of a multiprocessor system to be used concurrently on a single pro-
gram or job. Not all multiprocessors are parallel processors.

The Record
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Why Use Multitasking?

* Multitasking does not have to be used. Jobs which run on the CRAY-1A should run,
without change, on the X-MP using one of the four processors. However, jobs which
require substantial portions of critical resources such as memory and SSD may run more
efficiently if multitasked.

* The greatest incentive for making use of multitasking is the decrease of the wall clock
time required to complete a given job. This is a definite consideration for operational
applications which benefit from minimizing wall clock time, such as running an operational
forecast model.

* Converting code to multitasking may result in a decrease in charges. However, the details
of the charging algorithm are still under discussion and have not been finalized.

* Future system architectures will undoubtedly place more emphasis on multiprocessing and
parallel processing. It may be beneficial for a user to become familiar with multitasking
and begin structuring problems and codes to take advantage of parallelisms.

Why Not Use Multitasking?

* As discussed in the first bulleted item above, one does not have to use multitasking.
Existing jobs should run without modification in single processor mode. In other words,
during the execution of the job, only one processor will be actively working on the job at
any instant in time, although the operating system may assign the job to a different CPU
at various times during job execution.

* Multitasking may not be easy for the user to implement. Debugging of multitasked codes
is more difficult because of added complexity, the synchronization process, and the possi-
bility of non-reproducible results when errors occur.

* Use of multitasking primitives will result in non-portable codes.

* Users might prefer to wait for future software development by vendors which would allow
multitasking to be used more easily. CRI is currently working on a facility called micro-
tasking which will allow multitasking of portions of codes through the use of compiler
directives. The current implementation uses a preprocessor rather than the compiler.

Summary

The replacement of one of the CRAY-1A machines with a CRAY-X-MP/48, will mean a sub-
stantial increase in computing power for NCAR users. The compatibility between the new sys-
tem and the current systems will allow a relatively smooth transition for users. There are many
questions to be answered on multitasking, the most efficient use of the machine, and charging
for resources.

Over the next several months, articles on X-MP and multitasking topics will appear in The
Record. Also, a series of seminars on these topics will be presented at NCAR during this period.
After the arrival and installation of the X-MP additional seminars or repeat of earlier seminars
will be given.

Richard Sato, of SCD's Advanced Methods Section, is handling user training for the CRAYX-MP system.
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The SCD Graphics Project: Achievements and Goals - Part 2

by Ben Domenico

Background

The graphics article in the last issue of The Record discussed the standardization currently
being completed by the NCAR Graphics Project. Figure 1, reprinted for this article, shows the
main components of the old and new packages. A major contribution of the NCAR Graphics
Project is labeled utilities in the diagram. This includes subroutine library packages such as
AUTOGRAPH, CONREC, EZMAP, and so on.

The primary objective of the standardization effort was to build a solid foundation for the
NCAR Graphics Utilities based on the international standards for FORTRAN 77 and the
Graphical Kernel System (GKS). These standards are the key to integrating graphics products
and systems from various sources.

To limit the conversion effort to a manageable scope, our philosophy for converting the utilities
involved changing the user interface only where necessary. This method minimizes disruption
to the user, and also minimized the effort required of us. A major goal of the conversion effort
is to shift the burden of providing system-level graphics software to commercial vendors (this
software appears below the level of the utilities in Figure 1). Such a shift will free Graphics
Project staff to concentrate on the scientific graphics utilities portion of the package.

Figure 1: Old and New Graphics Production Components

OLD SYSTEM NEW SYSTEM

Application P Application

Utilities Utilities
System Plot Package
Simulator (SPPS)

NCAR System Plot Package Graphical Kernel System (GKS)

NCAR CGM
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Device Instructions Input
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Graphics Device
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Current Status

This article focuses on the graphics work currently underway and our plans for the future. The
solid GKS foundation provides many facilities that were not available in the old system. For
example, GKS incorporates primitive functions for dealing with color in a coherent manner. It
provides output functions for filling areas with color and/or patterns. The "cell array" primi-
tive makes it possible to build standard, portable applications that display raster image data.
GKS also has standard subroutine calls for graphics input, which enable users to construct port-
able graphics applications that are interactive. However, because the philosophy behind the
conversion involved preserving the same interface to the utilities, the converted utilities do not
take full advantage of the new facilities provided by GKS.

Goals and Objectives

Now that the firm foundation of standardized software has been established, the current goal is
to work with the scientific user community to develop a set of utilities and applications that do
take advantage of modern graphics facilities now available in graphics hardware and software.
While the new generation of utilities will be quite useful in the traditional batch environment at
NCAR, they will also support the applications of users who are performing their scientific data
analysis on personal computers, minicomputers, and interactive graphics workstations.

Options

Possible Approaches

There are three possible approaches to providing an up-to-date set of scientific graphics utilities:

" Buy commercial software.

" Use public domain packages from other sources.

" Revise and augment the current NCAR utilties.

Each option has its advantages and disadvantages, and this article describes a plan for investi-
gating the options.

Possible Projects

The list below shows some possible projects in the wide range of scientific graphics software and
hardware options that the Graphics Project could pursue.

- Enhanced display utilities (for example, a better contouring package)

- A portable facility for displaying raster image data (for example, satellite images)

- Programs that would allow scientists to examine datasets interactively

- A facility for producing scientific presentation graphics (resulting in high quality slides or

viewgraphs)

- Solid image synthesis utilities

- Distributed graphics systems that would take advantage of both supercomputers and
graphics workstations

The Record
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While each of these products would benefit some segments of the scientific research community,
limited resources prevent us from attempting all of them. This article briefly describes each
facility and the potential benefits it could provide. Where possible, examples are given.

Since all these goals cannot be achieved, we present a subset that we consider a practical under-
taking for the Graphics Project staff. In our judgment, these specific enhancements will result
in the greatest benefit to the largest number of scientists.

Possible Roles

While the work is underway, it will be important to keep certain issues in mind. These ques-
tions concern the role of the Graphics Project and the kinds of products we should produce.

* Should the Graphics Project continue to provide "toolkits" of scientific utility software?
This has been the traditional approach.

* Should the Project support some complete applications that might result from acquisition
or collaborative development efforts? For example, systems for presentation graphics and
interactive data analysis would be useful, complete applications programs. Does it make
sense for the Project to support the applications themselves or simply the underlying utili-
ties?

* If some combination of commercial, public-domain, and locally-developed software is
needed, the task of integrating the packages into a coherent managable system could take
up a major portion of staff time. Should the main role of the Project be to provide this
sort of graphics system integration service?

These questions cannot be answered immediately, but should be kept in mind and re-examined
as the work progresses.

Commercial Scientific Utility Packages

The purchase of commercial graphics utilities packages should be considered for many of the
same reasons stated above for moving toward commercial software and hardware for system-
level graphics. Purchasing high-quality utility software would conserve our limited human
resources. Software development of these packages is complete, and documentation is provided.
In most cases, one can also purchase ongoing support for software upgrades and consulting ser-
vices for users. Until recently, the prices of some of the leading commercial packages were
prohibitive, but that problem has lessened due to recent price reductions and the willingness of
some vendors to consider site or corporate licensing.

Some of the candidates that might be considered are packages from UNIRAS, Issco, Precision
Visuals and SAS. In many cases they provide similar functionality to the NCAR utilities, and
in some cases, they use the same algorithms. While none of the NCAR divisions has purchased
any of these packages for their divisional computers, several university sites use them and other
national laboratories make them available to users.

The Record
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Investigation

Lofton Henderson will be in charge of further investigation of these packages, in conjunction
with users who have expressed interest. The details of the plan for further investigation of com-

mercial graphics products are discussed below. However, it is interesting at this time to observe

what has happened at some of the sites where NCAR graphics and commercial packages are

both available. Often the commercial packages do not supplant the NCAR Graphics Package;
instead, the site ends up supporting both kinds of software. Los Alamos National Laboratory
and the Commonwealth Scientific and Industrial Research Organization Network (CSIRO) are
examples of such sites. This duplication of function may be desirable, but it can lead to addi-
tional support and administrative work. For example, new users might need help in determin-
ing which package to use or whether the two can be used in conjunction with one another.

Speculation

Why is the NCAR Graphics Package retained at sites that have purchased commercial pack-
ages? Much of this may be due to "inertia", in the sense that users of the NCAR package may

not want to convert their codes to use something else if there is no clear benefit to them. In
some instances the commercial packages may duplicate some of the NCAR package's functions,
but not all of them. However, I suspect that there is another factor contributing to the
phenomenon: scientists tend to have special needs and often have to modify the graphics pack-
age itself to suit those needs. For most of the commercial products, source code is not available
or is extremely expensive. In such a case, either the package provides what the user wants or it
doesn't. There is no way for the user to modify the software itself. The NCAR package, unlike
some of the commercial systems, is compact and comprehensible. For many scientists, the abil-
ity to tailor the NCAR software to their needs is a prime attraction. They can use an NCAR
Graphics utility as a starting point and build their own specialized graphic utility.

Modifying and Augmenting NCAR Graphics

While the ability to tailor NCAR utilities to specific needs is a real advantage in many cases,
the fact that so many scientists must modify it is also a symptom of some serious deficiencies.
Moreover, there is considerable evidence that many groups are making the same modifications
to add the same functionality or to correct the same problems. Of course, this results in the
sort of duplication of effort which common utilities packages are supposed to obviate. The
Graphics Project has been examining the graphics development work taking place in the
scientific divisions and among university users, along with reported problems and suggestions for
improvement that have accumulated during the standardization work. Together with studies
and surveys done by organizations such as the UNIDATA Project and the astronomy commun-
ity, certain common threads have been identified. The rest of the article is a discussion of the
perceived user needs and a plan for satisfying the most important among them.

Perceived User Needs

Practical Goals

Based on the information described in the previous section, Graphics Project staff perceive the
following as being the primary needs of graphics users:

The Record
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* A consistent, integrated, flexible contouring package. This would include facilities for
using color and area fill. It would support display of gridded data and would work in con-
junction with external utilities for handling irregularly spaced data. The sample plots in
Figure 2 illustrate the improvements scientific groups are making to contouring software.
Phil Rasch of the Atmospheric Analysis and Prediction Division (AAP) and Starley
Thompson of the Advanced Study Program (ASP) developed the package which generated
the plots, using data supplied by Jeff Kiehl (AAP). Work of this type is one of the best
candidates for a collaborative development effort to produce a coherent, standard contour-
ing utility. In addition, color contours and area fills (not shown) would also be useful
enhancements.

Figure 2: Contouring Software Plots
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These plots illustrate some of the features that should be
incorporated into a new NCAR contouring package: area fill, variable
width lines, clear labels, and shielded areas for labels and perimeters.

* A portable facility for display of raster image data. Many home-grown applications that
display raster images are being built in the scientific community. The cell array primitive
in GKS provides the basis on which to build a portable utility that might do away with
some of the duplication of these software development efforts. Examples of this type of
display software depend on color and can't be shown in this publication. But some prel-
iminary results of demonstration systems, developed in conjunction with Paul Bailey of
the Atmospheric Chemistry Division (ACD), are available as prints and slides.

* Facilities for building interactive graphics applications for data analysis. More and more
scientific data analysis is being done on divisional and departmental minicomputers and
workstations. In this environment it is possible to work interactively. In other words, a
scientist may decide what to display next on the basis of something interesting in the
current display. Two features of GKS make it possible to build portable interactive
graphics applications: graphics input facilities and the ability to drive graphics devices
directly without having to generate intermediate metacode files. The NCAR Office Auto-
mation study group recently identified interactive graphics facilities for preparing presen-
tations as one of the three highest priority items needed by NCAR staff.

-- 11 / :;; 1; :::111; 3
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Lower Priority Items

With current staffing, it should be possible to make significant progress in each of the above
areas. However, there are some other projects that we perceive to be important but not as
immediately pressing:

" "2.5"-dimensional graphics. Many scientific groups find it useful to take standard two-
dimensional NCAR Graphics displays of maps and contours and rotate them in three
dimensions. The work of Richard Grotjahn (Dept. of Land, Air, and Water Resources,
Univ. of California, Davis) and Robert Chervin (AAP) in Figure 3 is an example of output
from the type of facility that several scientific groups have constructed by modifying
NCAR Graphics. These plots originally appeared in the paper Animated Graphics in
Meteorological Research and Presentations [Bulletin of the American Meteorological
Society, Vol. 65, No. 11, Nov. 1984]. Since many scientific groups are attempting to
implement similar modifications, much duplication of effort could be avoided by incor-
porating this feature into the new package.

Figure 3: 2.5 Dimensional Graphics

A B

These 2-dimensional plots projected in 8-dimensional space were
produced by specially-modified versions of the old NCAR Graphics Package.
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* A consistent set of utilities for displaying three-dimensional objects. At present, several
NCAR utilities display information in three dimensions. Figure 4 shows examples of out-
put from THREED, SRFACE, and ISOSRF. One of the major problems with this set of
utilities is that each has a different mechanism for specifying the object and viewpoint in
three-space. As a consequence, the facilities can't be used together and switching from one
to another requires learning a new system. As with contouring, it would be useful to
develop a consistent, integrated set of utilities for displaying 3-D objects. Emerging stan-
dards for 3-D graphics (3-D GKS and PHIGS) may eventually simplify this work.

Figure 4: Demonstration Plots - ISOSRF, SRFACE, THREED

ISOSRF DEMONSTRATION PLOT FOR ROUTINE THREED

DEMONSTRATION PLOT FOR SRFACE ENTRY OF SRFACE
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* Portable Software for Solid Image Synthesis. Many scientists who have seen the facilities
at Digital Productions are impressed by the ability to represent synthetic objects as if they
were images of real objects. The work of Joe Klemp and his colleagues in AAP and at the
University of Illinois illustrates the use of a program called MOVIE.BYU for generating
solid images of clouds resulting from computer models. The traditional wire frame image
is contrasted with the solid image of the cloud in Figure 5. Currently, programs such as
MOVIE.BYU run only on certain computer systems and with specific display software.
With the facilities of GKS, it would be possible to develop a portable, device-independent
image synthesis utility if the staff members were available.

Figure 5: Solid Image Synthesis

A portable, standard Solid Image Synthesis utility

like the one which produced these images would be

useful to many scientists. This project is an ideal

candidate for a joint venture funded by a vendor.

* Animation. One useful way to examine the output of computer models is by generating
movies. Similar techniques can be used for observational data-using animation to gain
insight into developing patterns. As anyone who has tried it can attest, making movies on
film can be an expensive and time-consuming process. The developing technologies of
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computer-driven video tape, video disk, and compact disk devices may provide a relatively
inexpensive means for storing graphical images and playing them back rapidly enough to
perceive the motion. Owen Thompson of the University of Maryland (currently visiting
UCAR for one year) and Starley Thompson of ASP are experimenting with the video tape
option.

* Distributed Graphics Systems. As more scientific data analysis is done on interactive com-
puter systems, scientists often find that the system which is best for their graphics needs
does not satisfy other requirements. Two examples of this in the UCAR arena are systems
being developed for UNIDATA which have a central machine for storing weather data
with several graphics workstations displaying the data from the common data archive.
Supercomputer users have somewhat different requirements for the same sort of distri-
buted functionality. Supercomputers are not well-suited to refreshing graphics displays or
responding to graphics input. Supercomputer users would benefit from a distributed
application in which the computer-intensive portions were run on the supercomputer while
the graphics display and input were handled by a graphics workstation.

While current staffing limitations preclude any attempt to work on all these problems in the
near future, it is useful to include them here for several reasons. First, these utilities represent
significant additions to the scientific graphics facilities now available. For that reason, they are
the development efforts we think are most likely to attract external sources of funding. We
intend to continue to pursue such funding for our work. Second, some readers may not agree
with our assessment of these being of lower priority than the items in the previous section.
Also, some of you may have already done some of this work and would like to make it available
to others in the community. If you have comments on our priorities, know of others doing simi-
lar work, or have ideas for how we might find additional resources to support such development,
please let us know.

Work in Progress

Graphics Standards

Lofton Henderson has played an active role in the development of the international CGM (Com-
puter Graphics Metafile) standard, serving as editor of the standard. Since NCAR is so heavily
committed to the use of graphics metafiles, Lofton tried to ensure that the resulting standard is
useful in the NCAR environment and that we have an upward migration path from the old
NCAR metacode to CGM. One important result is that we already have translators for CGM
files. From here on, however, NCAR will assume a more passive posture with regard to stan-
dards. The Graphics Project staff may serve on standards committees and will continue to
monitor developing standards - especially in the area of 3-D graphics.

GKS-based Utilities Release

When the final testing is finished, the new GKS-based edition of the NCAR utilities will be
released for general use. In recent months, most of Fred Clare's time has gone into coordinating
this testing effort and fixing the bugs discovered at the selected test sites. As the testing winds
down, Fred will spend more of his time upgrading the graphics documentation and training con-
sultants and others in support of GKS and the new package.
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Full GKS Implementation on the CRA Y Computers

As a test bed for the GKS-based utilities, the Graphics Project developed a GKS library that
corresponds to a Level OA GKS. Level A means that no input functions are included in the
implementation. Level 0 (zero) means that there are no facilities for GKS "segments". Seg-
ments are functionally similar to the flash logic in the old NCAR System Plot Package. In
other words, they allow you to store and recall portions of pictures. This implementation of
GKS is further limited by the fact that it cannot drive devices directly - its only form of out-
put is the standard metacode in CGM. The lack of input and the CGM-only output are not
severe limitations in the current batch CRAY-1 environment, but the lack of segmentation facil-
ities may be a problem for users who make use of the flash logic in the old package. Conse-
quently it will be important to provide a GKS implementation on the CRAY computers that
includes segmentation functions. The techniques for using GKS segments in place of flash calls
will be part of the documentation and training for the new package.

Upgrades to the CGM Translator

Some very recent modifications to the CGM standard require corresponding modifications to the
CGM translator and to the CGM generator in the NCAR OA GKS. These are not major
modifications, but they must be done before general release of the system.

CGM Translator for the DICOMED

Since the new package on the CRAY machines will generate CGM instructions, a translator for
CGM on the DICOMED is required. Darrell Holley of the Systems Section is writing one, and
expects to have it ready about June of this year.

Cooperative Projects

The general approach to the next phase of the graphics work will be the identification of user
groups who are willing to collaborate with members of the Graphics Project on the high priority
items. The main role of the Graphics Project would be to make sure the resulting utilities con-
form to standards and can be used on a wide range of graphic-display hardware. Thus the
utility-level software that might have been developed for a specific application on specific
machines can be made useful to a broad range of scientists. The collaborating scientific research
group, on the other hand, would be able to concentrate on making sure the resulting product
works well for their specific application.

We are currently considering the following projects:

* Commercial Graphics Utilities. Lofton will lead this effort, which will cover commercial
products at the utility and applications levels, as well as GKS products. An important
element for consideration is whether vendor packages are likely to run on the same
varieties of minicomputers and workstations as the NCAR software, and whether the ven-
dors have attractive corporate licensing arrangements, so that users could use the software
for divisional and departmental computers as well as on the SCD machines. People from
the High Altitude Observatory, AAP and the UNIDATA project are possible collaborators.
Fred Clare will also contribute.
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* Public Domain Packages. The UNIDATA project has already investigated several public
domain scientific applications and utilities packages. Examples are the McIdas system
developed at the University of Wisconsin, the TAE/GEMPAK/GEMPLT system
developed at NASA, and the DSP system from the University of Miami. As Fred finishes
the release of the GKS-based utilities, he will assume the lead role in the collaborative
work with UNIDATA and the universities to produce portable, standard versions of these
facilities where feasible. Lofton will also be involved in this work. Possible collaborators
include UNIDATA, AAP, Colorado State University, the University of Maryland, and
NASA.

* Portable Raster Image Display System. John Humbrecht has developed a demonstration
system for the interactive display of raster image data. The system is based on the GKS
cell array for output and uses GKS graphics input functions to give the user control over
the display. The demonstration system, currently running on an Apollo workstation, will
form the basis for portable utilities that fill two major gaps in the current utilities - the
display of raster image data and interactive graphics capabilities. Soon to be added to the
demonstration system is a relatively inexpensive high-resolution color camera for capturing
the output on film. The camera system provides color at the resolution of the SCD
DICOMED processors at greatly lower cost. This unit cannot equal the throughput of the
DICOMED system, but since it costs less than $10,000, it may be an affordable way for
some departments and divisions to get high-resolution graphics output on color film. Col-
laborators from ACD, ASP, AAP, UNIDATA and Purdue have been identified for this
work.

* New Contouring Package. An improved contouring package is at the top of nearly
everyone's list of priorities for scientific graphics. Dave Kennison is currently working on
a facility he calls "AREAS" which will provide the basis for dealing with areas within two
dimensional plots. The areas might be contours, geographical or political outlines, or por-
tions of the plot for labels and titles. As this work nears completion, Dave will incor-
porate it into a new contouring package. While most users are anxious to have such a
package, the primary prospects for collaboration seem to lie with ASP, AAP and UNI-
DATA.

Please Give Us Your Opinion

We would greatly appreciate input from you, the user, on the topics discussed above. We can-
not always second-guess your needs, and unless you tell us your needs and desires, we won't be
able to provide you with the best possible software and service. Please use the Your Turn form
at the back of each issue of The Record to let us know what you think. Write "Graphics Pro-
ject" above your comments to insure that they reach us. I would like to thank those scientists
that have already helped us with their comments and criticism, and encourage those of you who
have not to do so.

Ben Domenico is Head of the Software and Libraries Group (which includes the Graphics Project) in the
User Services Section.
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NSFnet

by Joe Choy

The Network Program in the Office of Advanced Scientific Computing (OASC) of the National
Science Foundation (NSF) is in the process of developing network access to national supercom-
puter resources. The development of a multiple-function, high-bandwidth communication net-
work is essential to enable engineering and scientific researchers distributed throughout the
United States to communicate with supercomputing centers and with each other. The proposed

network, termed NSFnet, is intended to provide the very high bandwidth communications capa-
bility needed to link scientists and engineers across the country to large scale computing

resources and to each other. Eventually the network will provide the basis for the development
of a national research network open to all researchers.

NSFnet will be developed in two phases:

1. Phase 1 will use conventional network technology by integrating existing networks into

NSFnet. This work includes:

* expanding and interconnecting such networks as ARPAnet, CSnet, and BITnet;

* interconnecting the Supercomputing Center Consortia Networks;

* installing a "Backbone" network between Supercomputing Centers;

* encouraging campus networks to link to NSFnet, and supplying a gateway for them;

* encouraging the development and integration of regional networks such as the
MERIT Network in Michigan;

* funding Pilot Projects to develop "Better Communications".

2. Phase 2 will concentrate on high bandwidth services, with more efficient protocols, using
satellite transponder facilities and optical fiber trunks as they become available and feasi-
ble.

The long-term goal behind the NFSnet effort is to provide a standardized network environment
in which users physically remote from supercomputers or other computing resources enjoy levels
of service comparable to those of local users. It is envisioned that increasing numbers of users
will routinely wish to transmit and display the results of their computations in the form of high
density graphics or other images. Others may wish to access or transfer very large datasets in
storage systems remote from the user site. A common user network that provides for the
interactive communication of dense graphs and images is considered by most to be a prere-
quisite to the effective use of computing for science and engineering research. But other levels of
network service are essential as well. Electronic mail, remote batch job entry, file transfer, and
remote terminal access are among the basic functions necessary for any such network.

This year, NSF/OASC funded a 56 Kilobit per second (Kbps) Backbone Network connecting
the John Von Neumann Center (JVNC), the University of Illinois, Cornell, Pittsburgh, NCAR,
and the San Diego Supercomputer Center (SDSC). This network will ensure that supercom-
puter users on campuses with connections to ARPAnet or to the SDSC and JVNC consortia
networks can gain access to any of the NSF-designated National Supercomputing Resource
Centers.
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NSF has funded a project to develop a migration strategy to convert BITnet and MFEnet to
the NSFnet protocol suite, and to implement such a pilot network. A Pilot Project to expand
CSnet using 9.6 Kbps leased-lines has also been funded.

NCAR is involved in the networking plans of NSFnet. The Scientific Computing Division is
parctipating in a Pilot Satellite Project called the University Satellite Network (USAN), which
will provide medium speed access (56 Kbps - 224 Kbps) to the supercomputers at NCAR.
Other USAN sites include Oregon State University, the University of Illinois, the University of
Maryland, the University of Miami, the University of Michigan, the University of Wisconsin,
and the Woods Hole Oceanographic Institute. The project makes use of Vitalink Communica-
tions Corporation's Ku-band satellite antennas. The satellite system, along with an Ethernet
bridge called TransLAN, allows the interconnection of remote Ethernets and permits them to
appear as one large logical Ethernet.

In addition to the USAN project, NCAR is developing its own internal Ethernet links both
within the Mesa Laboratory and to the 30th Street facility. As indicated above, NCAR will also
have links to ARPAnet, the NSFnet Backbone line, and CSnet. Eventually, through the use of
the NCAR Ethernet and the front-end and gateway computers, a user will be able to access the
CRAY-1 and CRAY X-MP/48 Supercomputers at NCAR.

Joe Choy is the Head of the Data Communications Group within User Services.

$NCARLB Changes: Deletion of GEAR and Several Eigen Routines

by Dick Valent

To expedite software maintenance of CRAY-1 binary library $NCARLB, several infrequently-
used packages will be removed from $NCARLB on April 2, 1986. These packages are:

GEAR EIGHFS EIGSFS
EIGCG1 EIGRG2 EIGSTM
EIGCG2 EIGSFM EIGSTS

Note that this change affects the binary library $NCARLB only; the source code for these pack-
ages residing on library LOCLIB will remain intact. Also, please note that software statistics
over the past three months indicate that these packages are very rarely used, so very few users
will notice any change.

Users are cautioned that the above nine packages are comparatively old code. GEAR users are
urged to use the LSODE package on $NCARLB, and users of the above eigen packages are
urged to use replacements in the NAG or IMSL libraries.

If your work demands use of the above packages, you will be required to obtain the source from
LOCLIB for compilation after April 2, 1986. The following example of JCL shows how to
obtain the GEAR source code:

GETSRC,LIB=LOCLIB,FILE=-GEAR,L=TMP.
CFT,I=TMP,ON=H.
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Here is a complete list of entry points to be deleted from $NCARLB. If you are concerned
whether a given code uses any of these entries, you can search a CRAY-1 loader map of that
code for these entries.

DCOMP1
DIFSLV
DOFSUB
EIGCG1
EIGCG2
EIGHFS
EIGRG1
EIGRG2

EIGSFM
EIGSFS
EIGSTM
EIGSTS
EIGVEC
GEAR
PODERV

Users should direct questions or problems to Dick Valent at (303) 497-1302.

Dick Valent is one of two Software Librarians (the other is Harsh Passi) in charge of scientific software on

the CRAY-1 computers. Dick is in the Software Libraries Group within User Services.

Updated List of RSCS BISYNC/UT200 Dial-in Phone Numbers

Since the MODCOMP system was decommissioned, some of the dial-in phone numbers have
been reassigned for use on RSCS. The following is a complete list of all the current RSCS dial-
in phone numbers and the respective protocol and speed for that number.

The Record

RSCS Phone Numbers

Phone Number Protocol Modem Speed

494-3600 2780/3780 4800 baud
494-4660 2780/3780 4800 baud
499-5242 2780/3780 2400 baud

499-4334 2780/3780 2000 baud
494-0618 HASP 4800 baud

494-0636 2780/3780 4800 baud
494-6667 HASP 2400 baud

494-6662 HASP 4800 baud

494-6111 HASP 2000 baud

494-4022 2780/3780 4800 baud

499-6467 UT200 2000 baud

494-6668 UT200 4800 baud

494-6665 UT200 4800 baud

494-4016 UT200 4800 baud

494-4028 UT200 4800 baud
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MicroNews

The Latest Version of KERMIT Installed on the IBM 4341 System

by Bill Ragin

KERMIT is a public domain file transfer protocol that is available for more than 100 different
machines and operating systems; in addition, new versions are constantly being developed.
KERMIT is specifically designed to transfer sequential files over ordinary serial telecommunica-
tion lines, including UNINET lines.

SCD has installed KERMIT on the IBM 4341 system so that remote users with microcomputers
and KERMIT software can reliably transfer files to and from the IBM 4341 machines. The
current version of KERMIT on the IBM 4341 system is Release 2.01, which contains some
enhanced features and numerous bug fixes, including some for problems which previously
prevented many users from accessing the NCAR IBM 4341 system via their PCs.

The KERMIT file transfer protocol has a distinct advantage over many other file transfer sys-
tems insofar as it detects errors in the transmissions and requests retransmission of blocks found
in error. Furthermore, since KERMIT is public domain software, there are no licensing fees for
its use. On the other hand, KERMIT cannot operate in conjunction with SIM3278, so the
remote user is limited to line mode operation while using it.

KERMIT is distributed by Columbia University, and you can purchase the software from:

KERMIT Distribution
Columbia Center for Computing Activities
612 West 115th Streen
New York, NY 10025
(212) 280-3703

You should write to Columbia to find out what version is currently available, since the package
is frequently updated. The complete KERMIT package, including source code, is available on
two 9-track tapes for $200.00. One copy of the Users Guide and the Protocol Manual are
included with the tape order, and additional copies are available at $5.00 each.

The KERMIT software for PCs (without source code) is now available for the IBM PC, PC-XT,
and PC-AT models, and for PC-DOS machines and the Apple Macintosh on diskette for $10.00
(without documentation). Columbia University also encourages the free distribution of this sys-
tem. You can often get a suitable version for your microcomputer by making inquiries on elec-
tronic bulletin boards. In addition, text files can be transferred using KERMIT with VersaTerm
(Version 2.00) on the Apple Macintosh (see the January 1986 issue of The Record).

MS-DOS, CP/M-80, CP/M-86, and APPLE-DOS versions of KERMIT are also available on-line
on the IBM 4341 system, but you must perform a downloading process as described in the KER-
MIT Users Guide. The process is complicated and usually requires some dedication by the user.
For this reason Columbia University recommends that you copy the particular microcomputer
version you need from someone's diskette or, in the case of the IBM PC and the Apple Macin-
tosh, purchase the diskette from Columbia University on diskette. The KERMIT User Guide is
also available from Sal Farfan, SCD Documentation Specialist (see page 2).
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NOTE: You should obtain the User Guide before attempting to install KERMIT on your PC
or accessing KERMIT on the IBM 4341 system.

Accessing KERMIT on the IBM 4341

Once you have installed KERMIT on your microcomputer and have logged onto your virtual
machine on the IBM 4341 system, connect to the KERMIT disk by typing:

GETDISK KERMIT 192

The KERMIT disk has no password, so after giving this command you will receive an ack-
nowledgement that you are connected to the KERMIT disk. To enter the KERMIT command
mode, type:

KERMIT

You should then see the KERMIT command mode prompt: KERMIT-CMS>

The KERMIT-CMS command set, which is very limited, can be found in the KERMIT User
Guide. Refer to the KERMIT Users Guide for the available commands.

Although SCD is not providing consulting or training service for KERMIT users, if you would
like to begin using KERMIT and have general questions, contact Bill Ragin at (303) 497-1258.

Bill Ragin is a programmer in the Data Communications Group within User Services.

ZOT - The April Mass Store Purge Will Occur On April 5, 1986

The April purge of datasets (VSNs) from the TBM will take place on April 5, 1986 and will
affect VSNs not accessed since January 1, 1986. The subsequent purge of datasets will occur on
May 3, 1986, and will affect VSNs not accessed since February 1, 1986.

Minutes of the SCD Users Group Meeting

Editor's Note: As requested by our readers, the official minutes of the SCD Users Group
(SCDUG) monthly meetings will be published in The Record. The meetings are open to anyone
interested in attending, and the schedule for the next meeting can be found below.

Please note that information presented in these meetings may be changed or superseded by later
announcements, including articles in The Record. The meeting minutes are presented for your
information, and should not be regarded as a final, authoritative source of news.

January 27, 1986

Chairman Ray Bovet (Atmospheric Analysis and Prediction Division - AAP) called the meet-
ing to order and asked for corrections or additions to the December SCD Users Group Minutes.
The minutes were accepted as written.
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Report From SCD Deputy Director Margaret Drake

Margaret reported that a committee has been formed by- UCAR and NCAR called SPCC (Stra-
tegic Planning of Computing Committee) to be chaired by Peter Gilman of the High Altitude
Observatory (HAO). Their mission is to evaluate the status of computing in the atmospheric
sciences on a national level, and to evaluate past progress and future goals for the next decade,
including supercomputing centers, distributed computing, mini-supers, etc. Then they will
determine if the NCAR mission should be reinforced, changed or discontinued. They will take
some months to evaluate this and will probably give a report in October. The committee
members include Francis Bretherton (AAP), John Dutton (Penn State), James Hack (AAP),
Myrl Hendershott (Scripps Institute), David Houghton (University of Wisconsin), T. Krish-
namurti (Florida State), Cecil Leith (Lawrence Livermore), Philip Marcus (Harvard), and Mar-
garet Drake. There will be a great deal of investigation, and users are likely to be hearing from
the committee. The first meeting will be February 7; the members will decide how to go about
the work and what topics to investigate. SCD has produced an introductory report on the gen-
eral character of SCD for that meeting.

The CRAY X-MP/48 should be delivered on schedule, and an RFP was issued in December to
solicit bids on a lease-purchase arrangement. Five or six companies responded, one was selected,
and Bill Rawson and Pete Peterson are in Washington to confirm that the choice is approved by
NSF. Also, the front-end selection committee met and selected a front-end. The contract is
now at NSF for approval and can go public when the approval is accomplished. Three or four
vendors responded to the laser printer RFP, and the selection committee is meeting February
21.

Someone asked about the status of the IBM 3480 tape cartridge system, which is part of the
Mass Storage System (MSS). Margaret replied that as part of the X-MP procurement, a disk
farm that includes 24 3380 IBM disks will be installed. The disk farm will be accessible by the
MSS controller as well as the X-MP. As of today, we have only a few disks on the file system,
as well as a few read-write stations for the IBM 3480 cartridges.

Work on the software is underway to develop a full file management system, which should be a
very nice environment for file management and storage. The first friendly users have been given
access in order to check the stability of the software. The project is ahead of schedule, and the
system should be ready for more friendly users by late spring. As system use increases, read-
write stations will be added for the cartridges. The disk farm will be arriving in incremental
steps, and some units will arrive before the X-MP.

Ray Bovet asked which elements of the software are currently in place. Margaret replied that
the connections between the CRAY and the cartridge system and between the CRAY and the
disk farm are close to completion.

Margaret announced that Walter Macintyre has retired from active scientific work to become a
Presbyterian minister in Scotland. His resignation is effective in mid-April, but he will be taking
vacation time and will leave at the end of the third week in March. Margaret will be the Acting
Director, and it appears that a new SCD Director will not be hired until a replacement is found
for the Director of NCAR, Dr. Hess, who has also resigned. Margaret also announced that Roy
Jenne has won the Cleveland Abbe Award from the American Meteorlogical Society for his ser-
vice and dedication to the atmospheric science community.
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Ray asked if anything was known about the downtime in March for enhancement of the
chilled-water cooling system. Gary Jensen, SCD Operations Manager, said that a contract has
to be signed before the dates can be confirmed. An 8-hour downtime period will be scheduled
during a weekend in the near future to replace transformers on the CRAY,CA machine (serial
#14). The transformer replacement is not related to the chilled water work.

Report from the X-MP/48 Integration Task Force - Bob Lackman (SCD)

Bob said that there are currently four users on the Task Force - Bob Chervin (AAP), Dennis
Shea (AAP), Dick Friesen (Atmospheric Technology Division - ATD) and Dick Oye (ATD). He
noted that the Task Force had met three times since the last SCDUG meeting, and he gave a
brief summary of each meeting. At the first meeting, four significant issues were identified
regarding X-MP multitasking, and the following associated working groups were formed:

User and Staff Training - Dick Sato
Software Requirements - Dick Valent
File Managment and Archive - Dennis Joseph
Accounting, Charging and Job Scheduling - Pete Peterson

Bob mentioned that the amount of SCD manpower needed to successfully integrate the X-MP is
closely related to the level of support given to multitasking. Thus, a policy decision concerning
the degree to which multitasking is to be supported is needed soon.

At the second meeting, preliminary reports were given about plans to addressthe four major
issues identified at the first meeting. Dick Sato (Advanced Methods Section) presented a sem-
inar schedule. His series of presentations started January 22 with a seminar on general ques-
tions regarding multitasking. His next seminar will be on February 12 at 10:00 a.m. in the Main
Seminar Room, and he will discuss further details on multitasking and give a description of X-
MP hardware. Dennis Joseph described the file management system under development and
listed some of the implementation questions which must be addressed. It was mentioned that
the IBM 3480 tape cartridge system and the associated IBM 4381 Mass Storage Control Proces-
sor (MSCP) are now being tested by User Services. Two elements of the new file management
system should improve the current situation:

1. A master file directory will reside on the IBM 4381 MSCP, and will contain much more
information about file use, such as the last four times a file was accessed.

2. Residency of files on the disk should increase significantly, given the size of the proposed
X-MP disk farm.

Bob said that the third meeting was held that morning; one topic of discussion was X-MP
operating systems. With the release of Cray Operating System (COS) 1.15, Cray Research, Inc.
(CRI) has included the capability to run a "guest" operating system. The only guest system
they currently support is UNIX, although there is some talk of including the Cray Time Sharing
System (CTSS). One of the things that SCD needs from the user community is feedback on
how users feel about UNIX on the X-MP. Herb Poppe said that before anyone could comment
on this, they would need to know what facilities would be available. Several people noted that
there is a feeling among many users that they have learned COS, it is fulfilling their needs, and
they see no compelling reason to move to UNIX. Bob noted that if users hope to be able to use
one operating system on a variety of machines, then UNIX would appear to be the logical candi-
date.
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Bob said that the Task Force meetings are open, and the next one will be on February 7 at 1:00

pm in the Damon Room. The topic will be the Technical Computational Facility, which is a
software facility for I/O management and multitasking codes. He added that any presentations
that the User Group would like from the Task Force could be scheduled for later meetings.

There was a discussion about operating systems, and Ray suggested that CRI Site Analyst Tom
Engel give a talk. Ann Cowley mentioned that Tom would be in Minneapolis the end of Febru-
ary and should have more information when he returns.

Discussion of X-MP Charging Procedures - Margaret Drake

Herb Poppe (SCD) asked if there have been discussions about the possibility of making certain
resources available only at certain times. Margaret said that there certainly have been discus-
sions about this arrangement, known as "block time", whereby the machine is reserved for a
single user. In her view, one particular user might not want the whole machine, but rather
some substantial fraction. Renting out block time might be complicated because of matching
and mixing jobs and scheduling users together. As yet, no policy exists which is satisfactory.

Ray asked if the X-MP purchase would be postponed because of budgetary restrictions. Mar-
garet said that this was discussed among the Directors, and will be decided at the UCAR Board
Meeting on February 10-11.

Stacy Walters (Atmospheric Chemistry Division) wondered how multitasking would be
encouraged. Margaret said that SCD would like to implement a fair charging policy, whereby
users would not be encouraged or discouraged about using multitasking. There was some
disagreement about encouraging multitasking. Ray said that there seem to be a number of unk-
nown factors concerning multitasking.

Ron Gilliland (HAO) said that managing the Solid-state Storage Device (SSD) seems to be a
more important topic than multitasking. Margaret agreed, and said that discussion would be
useful to give feedback to the Systems Section regarding SSD use. There was discussion about
the SSD, and it was suggested that the Systems Group work on the problem of SSD roll-in and
roll-out. Margaret said that Pete Peterson's committee will be working on the problems of
charging and job scheduling.

Suggestions and Problems

It was suggested that the Systems Group work on the SSD problems. Carl Mohr (AAP) said
that visitors have been inquiring about communication with their colleagues via CSNET, BIT-
NET or TELENET, and these networks are only available through HAO. He asked if there
were plans to make these networks available on the IBM 4341 system, so that all of NCAR
could access them. Margaret replied that there are plans to link with ARPANET, and CSNET
and BITNET are also being considered.

Future Agenda Items

Margaret suggested that Tom Engel and Pete Peterson give a talk. Ann Cowley said that Tom
would be out of town at the time of the next meeting. There were no further suggestions, and
the meeting was adjourned. The next SCD Users Group Meeting will be on Monday, February
24, 1986 at 1:30 pm in the Damon Room.
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Summary of Daily Bulletin Items

CRAY-1 COMPUTERS

January 21, 1986
CRAY,CA COMPUTER: Yesterday, January 20, the operating system and Cray products on
the CRAY,CA machine were upgraded to Bug Fix (BF) Level 4. This upgrade includes fixes to
CFT 1.14 which may resolve many (but not all) problems reported locally. From 07:40-10:25
yesterday, the BF 4 version of CFT 1.14 was the default CFT on the CRAY,CA machine.
Because of problems discovered in Cray code, the default is now the previous version of the
compiler. The problems are under investigation.

CRAY,C1 COMPUTER: Cray Research, Inc. will be performing Field Change Orders (FCO)
on the CRAY,C1 disk drives. Each drive will be placed in Read Only mode at 1600 the day
prior to the FCO to assure no jobs will be lost. A replacement drive will be available during
the day of the FCO and until 1600 the following day. The replacement drive will then return to
read only status for two days following the start of the FCO at 0600. During the second read
only period the original drive will be reinstalled. The drives and corresponding dates are listed
in the table below.

DRIVE PERFORM FCO RETURN TO NORMAL

DD19-33 FEB 17 FEB 19
DD19-40 FEB 24 FEB 26
DD19-41 MAR 03 MAR 05
DD19-42 MAR 10 MAR 12
DD19-43 MAR 17 MAR 19
DD19-50 MAR 24 MAR 26
DD19-51 MAR 31 APR 02

Please note that the FCO for DD19-20 will be completed during a scheduled system change or
possibly during a long outage so that an install can be performed prior to returning to opera-
tion.

January 22, 1986
CRAY-1 USERS: A new edition of the ECMFFT binary library was created and installed on
both CRAY-1 machines yesterday morning, January 22. No changes were made to real entries
FFT99 and FFT991 except that transform lengths N=1,...,8 are now diagnosed and stopped.
In addition, the library now contains the fast complex entry CFFT99 from Lawrence Livermore
National Laboratory. Please direct questions to Dick Valent at (303) 497- 1302.

January 24, 1986
CRAY-1 COMPUTERS: On Monday, January 27 the default compiler on the CRAY, CA
machine will be upgraded to CFT 1.14 Bug Fix (BF) 4. In addition, the CFT114 procedure on
the CRAY,C1 machine will be changed to access the BF 4 versions of the compiler and libraries.
The COS operating system and all Cray products on the CRAY,CA computer, with the excep-
tion of the compiler, were upgraded to Release 1.14 BF 4 on Monday, January 20.
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February 7, 1986
CRAY,C1 COMPUTER: On Tuesday, February 18, all software in CRAY Release 1.14 will be
installed on the CRAY,C1 machine. Some users have encountered difficulty fitting jobs in
memory using the CFT/LDR 1.14 combination. Either of two methods may be used to avoid
this problem. First, you can invoke the CFT113 procedure, which will result in the same
memory requirements currently available on the CRAY,CA machine. Second, you can use the
CFT 1.14 compiler in conjunction with loader Release 1.13 by specifically accessing that loader:

ACCESS,DN=LDR,ID=V113BF3P.

This will allow you to use the newer compiler while permitting most jobs to stay within memory
limitations.

SOFTWARE

January 21, 1986
MAQR USERS: MAQR on the CRAY,CA machine is occasionally issuing the message
DATASET CAN'T BE SAVED ON FRONT-END. A resolution to this problem is underway
and will be announced in the Daily Bulletin when available. Users who get this message should
either run their jobs on the CRAY, C1 computer or remove the MAQR and ENDMA commands
to run on the CRAY,CA computer.

January 22, 1986
CONCORDANCE: The Concordance program for producing a complete cross- reference listing
of variables, statement and unit numbers, common blocks and Fortran statement usage for a
Fortran program and its subroutines has been updated to allow an additional format for
number cards. Number cards may now have either NUMBER or CNUMBR in columns 1-6.
Complete documentation is available using GETDOC,LIB=CONCORD,DOC=CONCORD.
Please contact Mike Ernst at (303) 497-1152 or send electronic mail to MIKE on the IBM 4341
system if you have problems or questions.

MISCELLA NE O US

February 11, 1986
OFFICE CHANGES: Sue Long, 1/2-inch Tape Librarian, is now in Room 6A. Kathy Lucero
and Belinda Housewright, who handle visitor information and general user inquiries, are now in
Room 6. Their phone numbers have not changed.
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Computer Resources Allocated in January 1986

GAU
SCIENTIST PROJECT TITLE

Request Alloc.

Timothy J. Dunkerton
Physical Dynamics, Inc.

Shyh-Chin Chen
University of Illinois

J. Michael Fritsch
Pennsylvania State

University

Michael A. Arthur
University of Rhode

Island, Graduate School
of Oceanography

John M. Wahr
University of Colorado

Tim P. Barnett
Scripps Institution

of Oceanography

Duane E. Stevens
Mark Ringerud
Colorado State University

Michael Griffin
University of Utah

Wave-wave interactions
in the atmosphere

Forced planetary waves
and mean zonal flow

Initiation and maintenance
of Appalachian damming

Origins of cretaceous
Milankovitch-like cycles

Atmospheric loading of
the earth and oceans

Comparison of observed
and simulated wind
stresses

Instability of horizontally
and vertically sheared
parallel flow

3DNEPH cloud climatology
and data completion

10.0

5.0

10.0

6.0

5.0

10.0

10.0

10.0

10.0

5.0

10.0

6.0

5.0

10.0

10.0

10.0
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GAU
SCIENTIST PROJECT TITLE

Request Alloc.

James J. Riley Turbulence in stably- 10.0 10.0
University of Washington stratified flows

Paola Cessi On the role of topography 10.0 10.0
M.I.T. in ocean circulation

Yochanan Kushnir Predictability of low- 5.0 5.0
University of Washington frequency circulation

Roger A. Pielke Effects of terrain-forced 10.0 10.0
Moti Segal mesoscale systems on air
Colorado State University pollution

*Ken-Ichi Nishikawa Particle simulations 150.0 150.0
University of Iowa in magnetic plasma

* Funding is now in place for this project which was approved by the
SCD Advisory Panel in September, 1985.

Note: A request may be supported at a lower level than requested because:

a. It exceeds the five-hour limit above which Panel review is required; or

b. Reviewers consider the amount of time requested to be excessive.
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Summary of NCAR Computer Use for January 1986

CRAY,CA COMPUTER

January Fiscal YTD
Total Day Avg. Total Day Avg.

Clock Hours in the Month 744.00 24.000 2952.00 24.000
less Scheduled PM 16.70 0.539 63.45 0.516
less Hardware Downtime 7.97 0.257 28.96 0.235

less Software Downtime 0.35 0.011 9.82 0.080

less Environmental Downtime 0.00 0.000 153.94 1.252

less Operations Use 0.33 0.011 0.73 0.006
less Other Causes 0.08 0.003 2.65 0.022

Clock Hours Up 718.57 23.180 2692.45 21.890
less Systems Checkout 1.30 0.042 20.67 0.168

Clock Hours Avail. to Users 717.27 23.138 2671.78 21.722
less Idle Time 3.30 0.106 13.25 0.108

Clock Hours in Use 713.97 23.031 2658.53 21.614
% Available Hours Used 99.54 % 99.50 %

CRAY,C1 COMPUTER

January Fiscal YTD
Total Day Avg. Total Day Avg.

Clock Hours in the Month 744.00 24.000 2952.00 24.000
less Scheduled PM 16.42 0.530 64.54 0.525
less Hardware Downtime 13.73 0.443 25.64 0.208
less Software Downtime 1.23 0.040 2.07 0.017
less Environmental Downtime 0.00 0.000 164.67 1.339
less Operations Use 0.23 0.007 0.79 0.006
less Other Causes 0.17 0.005 1.69 0.014

Clock Hours Up 712.22 22.975 2692.60 21.891
less Systems Checkout 0.00 0.000 2.10 0.017

Clock Hours Avail. to Users 712.22 22.975 2690.50 21.874
less Idle Time 3.41 0.110 8.38 0.068

Clock Hours in Use 708.81 22.865 2682.12 21.806
% Available Hours Used 99.52 % 99.69 %
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