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The Internet:
More important than
the telephone?

by Bill Buzbee

This issue of SCD Computing News reflects the
richness of state-of-the-art networking capabili-
ties and, to some extent, previews the Informa-
tion Superhighway being developed. As re-

cently as five years ago, the Internet was basically an exercise in e-mail
and transmission of text files. Today, multimedia technology is routine
(see "SCD establishes Mosaic server"); one can literally carry out global
searches for information (see "Surf the Internet: An ocean of online
information"). Many organizations, including SCD, are rapidly switching
from hardcopy to electronic documents. We have reached the point
where the Internet is probably more important to our day-to-day work
than is the telephone. So we hope you find this issue to be a good refer-
ence and guide to current possibilities in networking and cyberspace.
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Surf the Internet:

An ocean of online information
by Jim Petruzzelli

Editor's note: Portions of the
article "Burrowing into
online information: The
promise of Gopher and other
Internet servers" by Sally
Bates (Proceedings of the
Third Symposium on Educa-
tion, American Meteorologi-

ONLINE cal Societies, pp. J21-J29,
January 23-28, 1994) have

INFORMATION been excerpted with permis-
sion for use in this article.

Exploring the Internet can be an experience that
ranges from aimlessly drifting on an ocean with no
sense of direction to being engulfed by a tidal wave.
As an ever increasing amount of information floods
the Internet, you need to know what tools are avail-
able to help you stay afloat. This article discusses a
few of the Internet tools available to NCAR users.

Tools such as File Transfer Protocol (FTP),
which experienced Internet users have used for years,
are presented here for new and less experienced
users. Depending on your personal level of Internet
expertise, you may find certain sections of this article
to be of more interest to you than others. There is a
section for each of the following tools:

* FTP-Moving files
* Archie-Searching for FTP files
* Gopher-Searching, browsing, and retrieving

files
* Veronica-Searching for Gopher files
* WAIS-Searching indexed databases
* HTTP-Using hypertext to access the World

Wide Web

Most Internet tools come in different flavors; that
is, these tools have interfaces for PCs, Macintoshes,
and X11 workstations. Rather than discussing how

each tool looks and feels for each platform, the
examples in this article reference the "vanilla"
(ASCII, line-oriented) version of each interface.

It's as simple as knowing your FTPs

As its name implies, the File Transfer Protocol
(FTP) has the job of moving files from one computer
to another.

FTP has two components: a server and a client.

" An FTP server allows an administrator of a
computer connected to the Internet to create an
open directory on an otherwise closed computer.
Your system administrator can set the server to
allow anyone on the Internet (or only those with a
password) to log into the FTP host computer;
they can then access only the files and
subdirectories in the FTP directory.

* The client FTP software is a mechanism by
which a person can log into, browse, and copy the
files on an FTP server.

"Anonymous" FTP servers have sprung up
around the globe to allow users to obtain documents
and software without needing a password. So simply
by knowing the name of an FTP server -or its
Internet Protocol (IP) number-you can retrieve the
files from a host computer.

For example, SCD provides almost all of its
documentation via FTP on the computer named
ftp.ucar.edu. The complete list of online documents is
in the README file in the docs subdirectory. See
the Documentation department in this issue for
instructions on how to use FTP to obtain copies of
SCD's online documents. (You can also obtain SCD
documentation via Gopher. See the section
"Gopher-Searching, browsing, and retrieving files,"
below.)
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Archie-Searching for FTP files

Once you know how to use FTP, you face
another challenging task-how to find the file you are
looking for when thousands of computers on the
Internet offer anonymous FTP services.

Archie is a computer facility that maintains a
constantly updated catalog of the contents of a large
proportion of the world's anonymous FTP archives.
Archie is probably the easiest tool to use to start a
search for files scattered on FTP servers throughout
the Internet. (However, Archie can be very busy
during weekday business hours.)

To access a remote Archie server via the telnet
command, type:

telnet remote.archie.server

where remote.archie.server is one of the computers
listed below:

archie.sura.net
archie.unl.edu
archie.rutgers.edu
archie.ans.net
archie.cs.huji.ac.il
archie.funet.fi
archie.doc.ic.ac.uk
archie.au
archie.wide.ad.jp
archie.ncu.edu.tw

Maryland
Nebraska
New Jersey
New York, NY
Israel
Finland
United Kingdom
Australia
Japan
Taiwan

When prompted for a login, type:

archie

No password is required. You should see a short
help screen giving some basic information on how to
use the system. You can get additional help about
Archie at any time during your session. To obtain a
list of currently valid commands, type:

help

S
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The basic search command of Archie is
find all files that contain the word textstrin
files, type:

prog textstring

(You can get a full explanation of Archie s)
the help command.)

Archie will respond by returning a list c
FTP systems and file and directory names.

To end your Archie session, type:

quit

Now that you know the name of the FT
where your desired file resides, you can use
mous FTP to retrieve it.

For more information on using Archie,
"Consult Archie, the FTP archive guru, to f
in the March 1992 issue of SCD Computing
(SCD Computing News is now available on
the sidebar, "SCD documentation goes onli

Gopher-Searching, browsing,
retrieving files

Gopher is an information delivery syste
oped in 1991 by the University of Minneso
allows you to browse for resources on the I
using menus. When you
find a text file of interest,
you can select it and Gopher
will display the file on your
screen. If you want the file,
you simply save it (which -->1 1 .

means that Gopher places 3.

the copy in a directory on 4.
your computer). Gopher 6.

will copy graphics files to 7.
your computer for viewing.
You can also use Gopher as 10.

an interface to more power- 11.

ful search engines such as
WAIS (see the section
"WAIS-Searching indexed
databases," below).

Assuming that the
Gopher client software is
installed on your computer,
you can access the NCAR
Gopher server by typing:

gopher gopher.ucar.edu Prss f

The NCAR Gopher main menu appears on your
screen (see Example 1).

Move the cursor to the line of your selection by
typing the number of the item and pressing RETURN
or by using the arrow keys; press RETURN to make
the selection. After the connection is made, follow the
instructions on the screen.

Press q to quit.
For detailed instructions on how to use Gopher,

see the SCD UserDoc "NCAR Gopher: A Data
Retrieval System." (All SCD UserDocs are available
online; see the sidebar "SCD documentation goes
online!" For instructions on how to order hardcopy
documents, see the Documentation department of this
issue.)

Veronica-Searching for Gopher files

As you explore other Gopher sites, you may start
to see the effects of information overload and wonder
how you could ever find files on a specific topic,
given all the Gopher sites and layers of Gopher
menus. Veronica, developed at the University of
Nevada, searches Gopher server menus in much the
same way that Archie searches FTP archives.

To access Veronica from the NCAR Gopher
menu, select "Veronica (Search menu titles in

Example 1. NCAR Gopher main menu
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Root gopher server: gopher.ucar.edu

About the NCAR/UCAR Gopher.
NCAR/UCAR News and Information/
NCAR/UCAR E-Mail & Phone Directory <TEL>
NCAR online Library Access (NOLA) <TEL>
NCAR Graphics Package/
weather Information/
Colorado Alliance of Research Libraries (CARL) <TEL>
NCAR/UCAR Gophers/
University of Colorado Gopher/
NSF Metacenter Gophers/
other Gophers and Information Servers/
Veronica (Search menu titles in Gopherspace)/

Page: 1/1or Help, 1 to Quit, © to go up a menu
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GopherSpace)." You may
type in the desired search
string. Veronica recognizes
Boolean operators such as
"and" and "or." A search
returns a standard Gopher
menu composed of many
Gopher servers from which
you can select the files of
interest to you.

WAIS-Searching
indexed databases

WAIS (Wide Area
Information Servers) is a
method for retrieving text
information based on
keyword searches through
indexed databases. It is a
cooperative project of

Jim Petruzzelli did the fileThinking Machines, Apple Summer 1993 "SCD Comrn
Computer, and Dow Jones.
Like Gopher, it is built on
the client/server model.

When you use Gopher, you must search through
directories yourself. WAIS, in contrast, uses key-
words to search through the actual files and returns to
you a list of the files that contain the keyword(s) and
displays those file names in keyword-appearance
frequency. WAIS recognizes Boolean operators such
as "and" and "or," but it takes practice to design
effective searches. Once you have a few files in
which your keywords appear with high frequency,
you can use the "View" feature to look at these files
to judge whether they contain the information you
want. You then can "Save" (copy to your home
computer) only those files that are of interest to you.

WAIS and Gopher are not mutually exclusive.
Many Gopher servers provide WAIS access to files
so that you can search the files online instead of
copying them.

Assuming that the Gopher client software is
installed on your computer, you can access WAIS via
the NCAR Gopher server. Type:

gopher gopher.ucar.edu

After the NCAR Gopher main menu appears on
your screen, move the cursor to the menu-selection
line "Other Gophers and Information Servers," and
press RETURN.

When the "Other Gophers and Information

conversions and made the hypertext links necessary to put the

puting News" online in Mosaic. (Photo by Curt Zukosky.)

Servers" menu appears on your screen, move the
cursor to the menu-selection line "WAIS Based
Information," and press RETURN. After the connec-
tion is made, follow the instructions on the screen.

Press q to quit.

HTTP-Using hypertext across
the Internet

Under development at the Centre Europ6ene
Recherche Nucleaire (CERN), the World-Wide Web
(WWW) is the most recent addition to the Internet's
information services.

WWW provides access to multiple Internet
protocols, one of which is the Hypertext Transfer
Protocol (HTTP). WWW uses hypertext technology,
where a document can be linked to others in a multi-
tude of ways. A field or word in one hypertext
document can, when selected, link to and display
additional information such as text, an image, an
index, sound, or video. This ability to link informa-
tion however you wish makes WWW software clients
such as Mosaic extremely versatile. (See "SCD
establishes Mosaic server" in this issue for informa-
tion on the new WWW viewer, Mosaic.)

Whereas Gopher clients vary considerably in
look and feel, depending on what platform you're

S
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using, WWW provides a more uniform user interface
across platforms. If you are using a "dumb terminal,"
you can access the WWW by using the telnet com-
mand. Type:

telnet www0.cern.ch

The "General Overview of the Web" menu will
appear on your screen.

You can get additional help about the WWW at
any time during your session. To obtain a list of valid
commands, type:

help

If you want to view NCAR's documents on the
WWW, type:

g http://www.ucar.edu/

The NCAR "home page" will appear on your screen.
Then you can simply enter the number associated
with the document you want to view.

For further information

For more information on the tools described in
this article, and about the Internet in general, read:

* Kehoe, Bredan P. Zen and the Art of the Internet:
A Beginner's Guide. Second edition. Englewood
Cliffs, NJ: Prentice Hall, 1993. 112 pp. (ISBN 0-
1333-010778-6)

* Krol, Ed. The Whole Internet User's Guide and
Catalog. Sebastopol, CA: O'Reilly & Associates,
1992. 400 pp. (ISBN 1-56592-025-2)

* Marine, April. Internet: Getting Started. Menlo
Park, CA: SRI International, 1994. Also available
from Prentice Hall. 390 pp. (ISBN 0-13-289596-X)
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SCD establishes Mosaic server
by Greg McArthur

SCD is pleased to
announce the establishment
of a World Wide Web
(WWW) server offering
powerful new capabilities
for using and sharing

... . knowledge across the
Internet. We have selected

the National Center for Supercomputing Applica-
tions' Mosaic browser (a browser is an application for
reading hypertext) because of its growing acceptance
and ease of use. NCSA describes Mosaic as a "dis-
tributed hypermedia system designed for information
discovery and retrieval over the global Internet."

Capabilities of Mosaic

NCSA Mosaic provides users with the ability to
view documents containing still pictures, movies and
animations, sound clips, and text complete with
hyperlinks to other documents. This capability to
deliver voice, video, and the printed word is revolu-
tionizing the use of the Internet for accessing, discov-
ering, and using data.

Mosaic runs natively under the X Window
System, making it an ideal information-distribution
resource for workstation-based clients. Other versions
of Mosaic are available from NCSA, including one
for the Macintosh and another for DOS-based PCs
running under the Windows operating system.

NCSA continues to develop Mosaic and make it
more robust; input from users around the world is
keeping the developers busy! The current version is
remarkably stable and offers users a wide variety of
features that recommend its use. Among the most
noteworthy are:

* Graphical display of plain or formatted text
* Inlined images (that is, images viewed as part of

the text onscren) in color or black and white
* Audio and video clips
* Hypertext links to other documents or related

materials
* Navigation aids such as hotlists and window

histories

" A graphical user interface for easy access to
information

* Extensive customization options for users
* Ability to access files from Gopher, Wide Area

Information Servers (WAIS), or Archie (see
"Surf the Internet: An ocean of online informa-
tion" in this issue to learn more about these
services).

The latest version of Mosaic also allows you to
design personalized electronic forms that may be
filled out interactively while working within Mosaic.
There is also an "authentication" feature that essen-
tially provides for password-mediated access to
information resources.

SCD joins thousands of other WWW
sites around the world to provide

access to data on the Internet.

Enhanced use of the Internet

SCD is committed to using the new server as a
principal means of communicating with our constitu-
ents. We believe this hypermedia interface will usher
in the enhanced use of the Internet as part of the
evolution and development of the evolving National
Information Infrastructure. Mosaic will provide our
users with improved access to information resources
such as digital libraries, scientific visualization tools,
enhanced online documentation, on-demand printing,
and keyword and contextual database searches.

As part of the WWW project developed at
Switzerland's Centre Europ6ene Recherch6 Nucleaire
(CERN), SCD's server joins thousands of other
WWW sites around the world to provide access to
data and information wherever it may reside on the
global Internet. SCD encourages its users to join with
us and expand the Web.
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SPRING 1994
SPRING 1994

10 SCD COMPUTING NEWS



FA TUR

How to access Mosaic

If you already have a Hypertext Transport
Procotol (HTTP) Web server at your location, all you
need to do to access Mosaic is type the following at
your workstation:

Mosaic http://www.ucar.edul

and you'll be connected to NCAR's home page. From
there you may navigate around the collection of
documents associated with the NCAR and SCD.

If you do not yet have a server running at your
site, you may obtain the latest supported software
directly from NCSA via anonymous File Transfer
Protocol (FTP) from the computer named
ftp.ncsa.uiuc.edu. (For information on how to use

FTP, see the Documentation department in this
issue.) The executable binaries for the current X
Window System clients are in the directory /Mosaic/
Mosaic-binaries. The Macintosh version is located in
the directory /Mosaic/Mac with the filename
NCSAMosaicMac.xxx.sit.hqx (where xxx is the
current version-currently 103, designating Version
1.0.3). Complete documentation for each version is
available online from NCSA.

We hope you will access NCAR's home page and
take advantage of the many features and facilities we
are offering our users via this interface. We are
excited about the capabilities Mosaic offers us and
our users. If you have questions, suggestions, and
requests for more information, please contact Greg
McArthur (e-mail: gregmc@ncar.ucar.edu).

See you on the Internet!

File options Navigate Annotate elp

Document Title: -
Document URL:

National Cente~r for.Atmospheri.c Research

:a

.:ti

Boulder, Colorado U.S.A.
* * You may click on portions of this composite image to access more information. * *

Information about N CAR ...... A Brief Audio Introduction

* An Overview of NCAR
Q Member Universities
Q NCAR's Parent Organization -- UCAR

" NCAR and the National Consortium for High Performance Computing

Supercomputing at NCAR

" The-Scientific Computing 0 ivisioni_( CD)
Q MeetBCDos Director, Bill Buzbe

" Computational Resources
Q How to Request Computing Time
Q Charges for ODCopu1tin Resouccs

" NCAR Graphics and Scientific Visualization
* SCD Computing Newsletter

0 .SCD s Technical B rochure....................... .....:.:..... __ .......: ::::
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Figure 1. NCAR's home page as viewed in Mosaic
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E-mail course teaches Gopher
search tricks

by Juli Rew

Want to sharpen your
research skills using the
Internet Gopher? Richard J.
Smith (Carnegie Library of
Pittsburgh) and Jim Gerland
(State University of New
York at Buffalo, Academic
Services, Computing and

ONLINE Information Technology)
recently taught "Navigating

INFORMATION the Internet: Let's Go
Gopherin' " via e-mail to

nearly 18,000 subscribers. It's not too late to take the
course, however. All 26 lessons are archived online.

Topics include:

* Gopher "items"
* Finding other Gopher servers
* Gopher Frequently Asked Questions (FAQ) list
* Gopher Bookmarks
* Gopher "Jewels"
* Search techniques for Veronica
* Veronica FAQ
* Library catalogs
* Setting up Gopher clients for various platforms
* Analysis of the limitations and future of Gopher

There are several ways to retrieve the lessons:

1. Via anonymous File Transfer Protocol (FTP).
You can retrieve the lessons via anonymous FTP
from the computer named ubvm.cc.buffalo.edu in
the GOPHERN directory.

2. From listserv@ubvm.cc.buffalo.edu. Send an e-
mail message containing the command

index gophern

You will receive an e-mail message listing the
lesson topics. Find the session you want and send
the command

get gophern 93-xxxxx

where xxxxx is the lesson number.

3. From Gopher at SUNY-Buffalo. Enter the follow-
ing Gopher item information (interface may vary
depending on which platform you are running
Gopher):

Name: Let's Go Gopherin'
Type: 1
Host: ubvmsb.cc.buffalo.edu
Port: 70
Path: 1gopher root1: [internet.gophern]

4. Via the World Wide Web (for example, NCSA
Mosaic). The Uniform Resource Locator (URL)
is:

gopher://ubvmsb.cc.buffalo.edu/11 gopher_
rootl%3a%5binternet.gophern%5d

Note: Do not press RETURN till you have
finished typing the entire URL string.

See "Surf the Internet: An ocean of online
information" in this issue to learn more about FTP,
Gopher, the WWW, and URLs. See "SCD establishes
Mosaic server" for NCSA Mosaic access instructions.
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Visit these interesting World Wide
Web sites in cyberspace

by Mike Wright and Sally Bates

Listed below are some interesting World Wide
Web sites. As you go through cyberspace, you will
certainly find many more, so these should be viewed
as only a start. You can access all these sites via the
National Center for Supercomputing Applications'
(NCSA) Mosaic browser, starting from the Unidata
home page. To get to that home page, enter Mosaic
and type the following Uniform Resource Locator
(URL) in the "Open URL" window:

http://unidata.ucar.edu

Once on the Unidata home page, look under the
"Of Current Interest" heading and click on "Some
Interesting Servers." This will bring up a list with
hypertext links to the various Web sites.

We have included Gopher server addresses for
those readers who have access only to Gopher. An
example of a Gopher command is:

gopher gopher.ucar.edu

However, how you enter the Gopher hostname
will depend on the type of client program you are
running.

For more information on accessing the World
Wide Web, Mosaic, and Gopher, see "Surf the
Internet: An ocean of online information" and "SCD
establishes Mosaic server" in this issue.

Mosaic sites

General interest
* The UPC Web server

Information on the Unidata Program Center and
its software application packages

* Integrated Earth Information Server at NSF
Unidata-maintained collection of "interesting"
pointers

* NCSA home page
Pointers to new sites, software distributions,
indexes, etc.

* Web index by subject
Internet resources classified by subject

* Web index by service
Internet resources classified by type of service
(Web, WAIS, FTP, Gopher, etc.)

* Internet Web text
A hypertext guide to Internet resources

Editor's note: NCAR is also a Web site and can be
accessed via Mosaic. NCAR's home page has point-
ers to information about supercomputing and grand
challenge computing at NCAR, data archives, net-
works, and weather/atmospheric phenomena. The
URL for NCAR's home page is:

http://www.ucar.edu/

Weather servers
* "The Daily Planet"

University of Illinois server features weather and
climate data and instructional modules

* Michigan State University
Weather maps; visible, infrared, and radar
images; movies; link to forms service (Mosaic
only) that runs WXMap to produce customized
weather maps on the fly

* WXP server at Purdue
WXP Gopher/WWW news, about WXP-the
weather processor, current data observations,
forecast model data

* NOAA's Climate Diagnostics Center
(Studies climate variability on time scales of
months to centuries.) The CDC Distributed
Active Archive Center (DAAC), CDC DAAC
contributors, CDC software support and affilia-
tions

Education
* U.S. Department of Education

National education goals, teacher's and
researcher's guides to the U.S. Department of
Education, U.S. Department of Education main
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Gopher server, newsletters, recent department
press releases, hypertext versions of recent
publications, etc.

* NASA contest page
(NASA Numerical Aerodynamic Simulation
Program's Space Colonies education contest.)
Artists' illustrations of various space colony
designs, information on impending collision of a
comet with Jupiter in July 1994, movies and
images from simulations, Hubble telescope
pictures

* The Fractal Microscope
The fractal microscope: A distributed computing
approach to mathematics in education. Yet
another project from the folks at NCSA.

* AskERIC
An Internet-based question-answering service for
teachers, library media specialists, and adminis-
trators. Anyone involved with K-12 education
can send an e-mail message to AskERIC. Draw-
ing on the extensive resources of the ERIC
system, AskERIC staff will respond with an
answer within 48 working hours.

* Hillside Elementary School and Grand River
Elementary School
The first two elementary schools in the U.S. to
announce Web servers.

Gopher sites

Weather-related Gophers
* The Unidata Gopher: unidata.ucar.edu

Program activities and calendars, community
phone book, links to other related Gophers,
information on Unidata-supported products,
weather images

* NCAR: gopher.ucar.edu
Links to the University of Colorado, links to
other Colorado libraries index (CARL), UCAR/
NCAR information

* University of Illinois Weather Machine:
wx.atmos.uiuc.edu
Textual and graphic weather information

* University of Michigan Weather Under-
ground: downwind.sprl.umich.edu
More weather information; developers of the
Blue Skies interactive weather information
program

* Purdue University: meteor.atms.purdue.edu
* Lyndon State College, Vermont:

apollo.lsc.vsc.edu

* University of Washington:
gopher.atmos.washington.edu

* North Carolina State University:
meawxl.nrrc.ncsu.edu

* University of Minnesota (mirror site):
ashpool. micro. umn. edu

* University of Wisconsin Space Science and
Engineering Center: gopher.ssec.wisc.edu

Under development
* American Meteorological Society:

atm.geo.nsf.gov

Education Gophers
* U.S. Department of Education: gopher.ed.gov
* AskERIC online education resource:

ericir.syr.edu
AskERIC online education resource (K-12); also
available via Mosaic

* Internet for Minnesota schools:
tiesnet.ties.kl2.mn.us

* California Education and Research Federation
Network: gopher.cerf.net

* Consortium for School Networking (CoSN):
cosn.org or digital.cosn.org

* School networking: rain.psg.com

Other Gophers
* National Science Foundation: stis.nsf.gov

Program announcements, proposal abstracts,
reports

* Rice University: riceinfo.rice.edu
Subject index of Gopherspace

* University of Minnesota:
boombox.micro.umn.edu
Gopher software, geographical index of all
known Gophers

* Freenets and general interest bulletin boards:
gopher.tamu.edu
Look under "Other Sources of Information"
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Get fast, online access to NSF
publications

Editor's note: This article is
published with permission
from the National Science
Foundation.

The Science and Tech-
nology Information System
(STIS) is an electronic

ONLINE information-dissemination
system that provides fast,

INFORMATION easy access to National
Science Foundation (NSF)

publications. There is no cost to you except for
possible long-distance phone charges. The service is
available 24 hours a day, except for brief weekly
maintenance periods.

What publications are available?

Publications currently available include:

* The NSF Bulletin
* Program announcements and "Dear Colleague"

letters
* General publications and reports
* Press releases and other NSF news items
* NSF organization charts and alphabetical phone

directories
* NSF vacancy announcements
* Award abstracts

The goal is for all printed publications to be
available electronically.

There are many ways to access STIS. Choose the
method that meets your needs and the communication
facilities you have available.

Accessing the system via
anonymous FTP

Internet users familiar with anonymous File
Transfer Protocol (FTP) can quickly and easily
transfer STIS documents to their local system for

browsing and printing. To access STIS via anony-
mous FTP, type:

ftp stis.nsf.gov

Type anonymous for the username, and your e-
mail address for the password. To retrieve an index
containing a list of the files available on STIS along
with additional instructions, type:

get index

Using the online STIS

If you have a VT100 emulator and an Internet
connection or a modem, you can log in to the online
system. The online system features full-text search-
and-retrieval software to help you locate documents
and award abstracts that are of interest to you. Once
you locate a document, you can browse through it
online, download it using the Kermit protocol, or
request that it be mailed to you.

If you are on the Internet, telnet to the computer
named stis.nsf.gov by typing:

telnet stis.nsf.gov

At the login prompt, type public.
If you are dialing in with a modem, choose 1200,

2400, or 9600 baud, 7-E-1. Dial (703) 306-0212 or
(703) 306-1213. When connected, press ENTER. At
the login prompt, type public.

Obtaining electronic documents
via e-mail

If you have Internet access, you can send a
specially formatted message, and the document you
request will be automatically returned to you via e-
mail. Send a message to stisserv@nsf.gov. The text
of the message should be as follows (the subject line
is ignored):

get index
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You will receive a list of all the documents on
STIS and instructions for retrieving them. Please note
that you should send all requests for electronic
documents to stisserv@nsf.gov, as shown above.
Send requests for printed publications to
pubs@nsf.gov.

Subscribing to direct e-mail

You can request that STIS keep you informed via
e-mail of all new documents on STIS. You can elect
to get either a summary or the full text of new docu-
ments. Send an e-mail message to stisserv@nsf.gov.
Put the following in the text:

get stisdirm

You will receive instructions for this service.

Getting information from Gopher
and WAIS

If your site has access to Gopher and the Wide
Area Information Servers (WAIS), you can use your

local client software to search and download NSF
publications. If you have this capability, it is the
easiest way to access STIS. The NSF Gopher server
is on port 70 of stis.nsf.gov. The WAIS server is also
on stis.nsf.gov. (For general information on how to
use Gopher and WAIS, see "Surf the Internet: An
ocean of online information" in this issue. For
specific information on how to use Gopher and WAIS
to access STIS, contact NSF using the e-mail and
phone information listed below.)

For more information

For additional assistance, contact:

E-mail:
Phone:
TDD:

stis@nsf.gov
(703) 306-0214--voice mail
(703) 306-0090-Telecommunications
Device for the Deaf
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Cray Research announces online
information service

by Tim Ward

Cray Research has announced the availability of
ftp.cray.com, a public information service provided
through anonymous File Transfer Protocol (FTP) infCray
over the Internet. This service is free of charge to
anyone with Internet access. It was established as aResearch grants
means of communicating information about
supercomputing and Cray Research to the worldwideyou are an undergruate or radute fac-
community.member who would like to use highperfor

The information on ftp.cray.com includes: mance computclassroom,
encourages you to investigate the Cray Classroom

* Cray Research press releases Grant Program.
* Directory of application software for Cray Information on the program isavailable

Research supercomputers
* Information about Cray Research productsSupercomputing Applications' (NCSA) Mosaic
* Articles of general interest to the supercomputing browser. To view thenformation, enter Mosaic,

communityto NCAR's home page, and click on the
* Source code for some public domain programs ants to Educational Programs" hypertextlink.

that run on Cray Research systems (See "S stablishes Mosaic server" in thisis
sue for Mosaic access instructions.) In addition to

How to access the servicegrant guidelines and account request information,
you will find examples of courses that have used

To access ftp.cray.com from a UNIX system the Cra Classroom rants Program.
prompt, type: Cray accounts NCAR's YMP/864have

been offered since 1990 with support from Cray
ftp ftp.cray.com Research. Each student receives an allocation of

When prompted for your name, type: from one-half to one General AccountiUnit
(GAU). A GAU is approximately one CPU hour

anonymous on one processor, if the job uses all amounts of

When prompted for a password, type your e-mail ad- memory and input/output (I/O). Instructors re
dress. ceive allocations of additional GAUs for testing.

Instructions for the use of ftp.cray.com are in the SCD encourages students to use NCAR's
file README.CRAY, found in the top-level direc- Internet Remote Job Entry system (IRJE) for
tory. batch submittal of jobs to the Cray If interactive

Several popular interface programs in the public access is critical to the assignment, the professor
domain also support access to anonymous FTP should request this as well. SCD will provide in-
servers from a PC or a Macintosh. troductory documentation as well as consulting

The ftp.cray.com service is a public information assistance to the instructor or teaching assistant.
service of Cray Research. Individual users are Please forward account requests to Ginger
responsible for abiding by the appropriate use poli- Cadwell, manager of the SCD User Services Se-
cies of their local network. tion, via e-mail (cal@ncar.ucar.edu) or phone
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Extra! Get your SCDUG report via
FTP, e-mail, Gopher

"News from SCDUG," a report on the bimonthly
SCD Users' Group (SCDUG) meeting, is a way to
keep up with issues, discussions, and developments in
NCAR computing. The January SCDUG report
included:

* Plans for acquiring a new CRAY Y-MP and a
CRAY T3D

* Updates on the prototype CRAY-3, the Connec-
tion Machine (CM-5), and the IBM SP-1

* A presentation on the new system that automati-
cally monitors General Accounting Unit (GAU)
allocations for NCAR divisions

* A discussion of the Winter Icing and Storms
Project (WISP '94)

* A progress report on the IBM RS/6000 Cluster

FTP: Anonymously yours

The SCDUG report is available via anonymous
File Transfer Protocol (FTP) from the computer
named ftp.ucar.edu under the following pathname:

docs/scdug/scdug.mon

where mon indicates the month (for example,
scdug.jan). See the Documentation department in
this issue for instructions on obtaining documents via
anonymous FTP.

The report's in the e-mail

To subscribe to the SCDUG report via e-mail,
send your request to scdinfo@ncar.ucar.edu.

Gopher it!

You can quickly obtain the SCDUG report via
Gopher. Assuming that the Gopher client software is
installed on your computer, you can access the
NCAR Gopher server by typing:

gopher gopher.ucar.edu

Select in order the following menu choices:
"NCAR/UCAR Gophers," "Scientific Computing
Division Publications and Documents," "scdug."
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Using information technology to
reengineer online documentation

by Juli Rew

The accompanying sidebar (p.22) describes a new
management technique called "process
reengineering." What does process reengineering
have to offer to computing technology? In this article,
we will show how one particular area of information
technology-online documentation-may naturally
take advantage of potential efficiencies to be gained
from process reengineering. While acknowledging
that hardcopy documentation still has an important
place, we will (1) discuss the advantages of using
online documentation in light of new advances in
information technology on the Internet and (2)
identify areas where future improvements may be
possible through process reengineering.

Potential process improvements offered
by information technology

Information technology refers to computers and
automation. We believe information technology can
play a key role in reengineering processes to elimi-
nate and minimize waste.

To use the jargon of the performance improve-
ment field, if you use a FAX machine or e-mail
instead of regular mail, you are using a "transporta-
tion minimization device" (TMD). If you take notes
at a meeting on your laptop computer instead of
writing them by hand and transcribing them later, you
are using a "rework minimization device" (RMD),
because you are not reentering information, and you
are eliminating the potential for the introduction of
new typing errors.

You get the idea. Now, say you use your laptop
to read a manual online. You've got yourself both a
handy "transportation elimination device" (TED) and
a "delay minimization device" (DMD), because you
have avoided the trip to the documentation office and
(or) the time it takes to mail the hardcopy document
to you.

There are process efficiencies to be gained for the
documentation maintainers, too. By observing the

rule of collecting data only once, at its source, we can
make the computer serve as a "data source entry
device" (DSED). Then we can devise efficient ways
to reuse the data.

Online documentation finally
comes of age

While some forms of online documentation, such
as UNIX man pages, have been a modest success,
most online documentation has been slow to gain
popularity. (Acceptance, yes, but not popularity.)
Some commonly cited reasons are that it is harder to
read much text on a screen, and most nonproprietary
online documentation systems have been either ugly
(as with ASCII text) or unsearchable (as with
PostScript documents). Hardcopy is a time-honored,
portable, reliable user interface. While eliminating
hardcopy may save the documentation maintainers
the effort of printing and distribution, many readers
are not terribly impressed with such advantages.
However, recent advances in accessibility and
convenience mean that online documentation is
finally beginning to measure up to its potential.

Advantages of online documentation
on the Internet

Timeliness and availability. The growth of the
Internet offers the potential to make information
available almost instantaneously to more people who
otherwise would not have had access to it, including
high-level managers and ordinary workers. This
enabling technology can help everyone make better
decisions in their jobs. Online documentation is
unbeatable in the area of timeliness.

Easy-to-use browsers. Systems such as NCSA
Mosaic and the University of Minnesota's Gopher
have made it much easier to read online documenta-
tion, and multimedia capabilities make it possible to
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Christine Guzy (SCD), Carlye Calvin (NCAR Photographics), Va

and Martha Lankton (NCAR Copy Center) discuss using digital tE

ate online, multimedia, and hardcopy documents. (Photo by Bob

browse documents containing pictures, sound, and
animation across the Internet (see "SCD establishes
Mosaic server" in this issue).

Choice of searching mechanisms. Users now
have a variety of strategies for "discovering" infor-
mation. Gopher excels at keyword searching through
its Veronica utility, while the World Wide Web offers
the ability to "jump" to information via hypertext
links. Archie lets you search for files on anonymous
File Transfer Protocol (FTP) servers around the
world. The Wide Area Information Servers (WAIS)
give you full-text retrieval of the information in
hundreds of databases. The goal of letting the cus-
tomer control/activate the process as much as pos-
sible is finally being attained. (See "Surf the Internet:
An ocean of online information," in this issue.)

Training and documentation. Users are helping
other users train themselves to make the most of the
new online information discovery services. For
example, Richard J. Smith (Carnegie Library of
Pittsburgh) and Jim Gerland (State University of New
York at Buffalo) recently offered a "Navigating the
Internet-Let's Go Gopherin' " course to 17,000
people via e-mail. (See "E-mail course teaches
Gopher search tricks," in this issue.) Documentation
for online systems such as Gopher and Mosaic is
itself online. Lunch-time seminars on networking are
becoming popular at universities and companies.
These changes break the old rule that only experts

can successfully perform com-
plex information searches.

Consulting. The placement of
all documentation online makes
it easier for you to rapidly look
up simple questions for yourself.
This has the added advantage of
freeing our consultants to serve
you better on complex questions.

Printing on demand. Systems
such as Gopher and Mosaic allow
you to save and print off passages
locally. SCD also plans to enable
users to print large PostScript
manuals economically on our
high-speed Xerox 4050 laser
printers.

Use of standards. The new
Internet tools use a few com-
monly used standards. This

leri Hart (SCD), makes them more accessible to
echnology to cre- users with machines ranging
Bumpas.) from PCs and Macintoshes to

high-performance mainframes.
Most of the tools have dumb terminal interfaces as
well as windowing interfaces. Multiple-protocol
servers may offer a single interface to both Mosaic
and Gopher protocols.

Notice of new information

An important service is to notify readers when
new information is available and to guide them to
what's new. The Mosaic browser has begun to
address that question by offering a "What's New"
bulletin board where information providers on the
World Wide Web can announce new products and
servers. A similar facility is needed for individual
information servers. It would be even better if new
documents automatically announced themselves!

New issues require new processes

With the large increase in the number of possible
avenues for online information dissemination,
documentation providers and maintainers face the
hazards of having to maintain multiple versions of the
same document, each tailored to certain online
delivery systems.

An obvious solution appears to be to select the
enabling technology of a "shared database" of
documents, selecting one application such as
FrameMaker for authoring the source documents and
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using filters, templates, and macros to generate the
additional versions needed. Automation is called for
here, both to avoid the problem of versions getting
"out of synch" and to avoid the "rework" of maintain-
ing several versions manually.

SCD sponsored a project recently in which senior
computer science students from the University of
Colorado created a document database manager that
would catalog source documents and provide online
ASCII translations on the fly using built-in filters. We
found that translation on the fly effectively dealt with
the requirement that each filtered version must
simultaneously reflect any changes. Future versions
of Mosaic may provide "hooks" to allow us to insert
on-the-fly translators.

Icebergs

However, automation can only be successful for
processes that are stable. FrameMaker recently
released a new upgrade. How will the current filters
interact with it? How will we deal with "new, im-
proved" filters? Likewise, PostScript is an evolving
entity. New online documentation products, such as
the Mosaic browser, do not yet deal with the problem
of finding the differences from previous versions.
None of the tools are much help in making sure that
multiple representations of the same information are
kept in synchronization. Automated conversion
scripts require frequent maintenance when both the
source and target forms are
evolving rapidly. It's like trying to
ride two icebergs floating in
different directions.

It is also not clear yet whether
process reengineering has anything
to offer to the process of creating
information. In the past, it has
always required human
brainpower to organize the infor-
mation and to express it in natural
language. Paradigms such as
hypertext differ radically from
databases and seem to defy any
but simple automation attempts.
For example, our hardcopy
summer 1993 issue of SCD
Computing News contained 27
articles. By contrast, the Mosaic
(hypertext) version consists of 107
files, including pictures and cross Darrell Holley of t
references, that users can jump to. on demand, a new

Curt Zukosky.)

Even if they are "synchronized," are these two
versions really the "same" document?

Another question is how to monitor the status of
frequently changing documents. If we make several
isolated changes over time, each change may seem
simple and straightforward in its limited context, but
the resulting document as a whole may become
sufficiently different that at some point it requires
total renovation.

The future: Keeping a step ahead

The rise of online documentation will bring with
it many other issues, including authenticity and
accuracy of information, research privacy and pat-
ents, and copyrights. We feel the potential advantages
to be provided by online documentation make it
worth the effort of reexamining the processes we use,
in spite of the challenges listed above. As enabling
technologies are identified, we can then readily take
advantage of them.

We look forward to the opportunity offered by
partnering process reengineering and information
technology. We will seek out innovative ways to
deliver up-to-date information to our users that is
more usable and attractive yet easier to provide and
maintain. We may have to break a few old rules along
the way. We encourage you to give us feedback on
what is useful and what is not and welcome your
suggestions as we move into this stimulating new era.

the SCD Distributed Services Group explored avenues for printing
alternative to traditional printing of hardcopy manuals. (Photo by
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Inside report from SC '93:

Commodity markets drive
supercomputing

by John Sloan

SUPERCOMPUTING '93 SCD Computing News editor's
: note: This article originally

appeared in the January 1994
issue of Signal, the newsletter

o for corporate affiliates of the
W , T University Corporation for

1- - Atmospheric Research. It is
reprinted here with permission.

Signal editor's note: Since 1988, the major players of
the supercomputing world have met for a giant trade
show, tutorial session, and scientific meeting spon-
sored by the Association for Computing Machinery
and the Institute of Electrical and Electronics Engi-
neers. John Sloan filed this report after he and 5, 000
others convened in Portland, Oregon, November 15-
19 for the sixth annual Supercomputing '93 (SC '93)
conference.

The clear trend exhibited at Supercomputing '93
was that computer, data storage, and data communi-
cations vendors continue to take advantage of tech-
nologies developed for large commodity markets.

Computing: The move to MPP

Massively parallel processors (MPP) continue to
be the hot topic in supercomputing. MPPs are high-
performance computers built from tens to hundreds of
commodity microprocessor chips originally intended
for desktop computers. The big market for powerful
workstations produces a trickle-down effect, as the
higher-performance chips migrate into the latest MPP
computers.

Examples of MPP machines at SC '93 included
the Thinking Machines CM-5 (using SPARC micro-
processors originally designed for Sun Microsystems
workstations) and the IBM SP-1 (using IBM RS/6000
microprocessors). Even traditional supercomputer

manufacturer Cray Research had a mockup of their
own MPP machine, the CRAY T3D (using Alpha
microprocessors designed for workstation use by
Digital Equipment Corporation, or DEC). This came
just after the first T3D for customer use successfully
completed its trial run at the Pittsburgh
Supercomputer Center.

While the issues of how to map problems tradi-
tionally done on a few large processors onto many
small processors remain vexing, this has not stopped
manufacturers and some customers from making
major investments in the MPP arena. One reason for
this is the applications that do map well to MPPs:
programs for investment and retail sales analysis and
database/transaction processing. The size of the
business data-processing market, compared to the
relatively tiny scientific market, has MPP vendors
rushing to trade their lab coats for business suits. It's
interesting to see leading-edge technologies driven by
users on Wall Street rather than those of us in the
national laboratories.

Much of data storage technology is
driven by the market for consumer
electronics.

New high-performance workstations were on
hand at SC '93 from IBM, Hewlett-Packard, Silicon
Graphics, and DEC, as were more traditional
supercomputers from Cray Research, Fujitsu, and
Convex. Redefining what is meant by deskside
workstations was the CRAY EL, a small air-cooled
supercomputer that is binary compatible with the
large Cray machines.
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Data storage: Blockbuster capacities

Much of the data storage technology continues to
be driven by the market for consumer electronics.
Formats rooted in the videotape industry, such as
eight-millimeter, VHS, D-2, and D-3, continue to be
adapted for storing computer data. Vendors such as
Sony and Ampex displayed their videotape-based
wares on the exhibition floor, and Boulder's Storage
Technology Corp. (StorageTek) demonstrated their
prototype D-3 tape drive. The good news is that
economies of scale make these technologies relatively
inexpensive when compared on a cost-per-byte basis
with traditional tape technologies developed specifi-
cally for computing. The bad news is that, in many
important respects, these video-based technologies
are not optimal for data storage.

Storage on disk continues to become more
economical as the markets for workstations and
mainframe storage devices merge. Companies
including IBM and Maximum Strategy showed a
variety of disk arrays for mainframes and
supercomputers built from small commodity SCSI
(small-computer system interface) disks. These have
long been targeted at the desktop computer market.

However, the SCSI standard has evolved to be
competitive in performance with traditional main-
frame offerings, and the large commodity market for
workstation disks has brought prices down.

If visionaries have their way, every
electronic device, from wristwatches
to supercomputers, will eventually
be connected to a globalATM
network.

Data communications: The ATM factor

It comes as no surprise to those watching the
telecommunications industry that the buzzword at SC
'93 was "ATM." Asynchronous Transfer Mode is a
technology that breaks up digital information into
small cells and moves it at speeds up to a billion bits
per second. ATM has the potential to ship voice,
video, and data simultaneously over fiber-optic cables
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routed across the country through ATM-capable
telephone networks.

The technology was originally developed by the
telephone industry, but because of ATM's multime-
dia capability-and, no doubt motivated by an
enormous commodity market-virtually everyone
with a stake in the data communications, radio,
television and telephone industries is developing
ATM products and services. If visionaries have their
way, every electronic device, from wristwatches to
supercomputers, will eventually have an ATM
address and be connected--either by fiber or by
wireless Local Area Network (LAN) technology-to
a global ATM network.

Whether ATM will become the transmission
technology of choice is yet to be seen. No one
seriously claims that ATM is perfect for everything.
Data communications people, for example, are
concerned about the small (tens of bytes) cell sizes
that may not be able to move very large quantities
(trillions of bytes) of data efficiently. And the very
difficult problem of simultaneously managing billions
of cells from thousands of end points has not been
worked out yet. Worse, the potentially huge market
for ATM has distracted vendors from working on
other technologies that might be more efficient for
moving large amounts of data between computers and
storage devices.

In the meantime, more and more products are
based on the High-Performance Parallel Interface
(HIPPI), a commonly used standard for
supercomputer I/O (input/output) channels. On the
floor at SC '93 were HIPPI-based routers and
switches at per-port prices substantially reduced from
1992, offered by companies such as Input-Output
Systems and Netstar. Maximum Strategy and Ampex
displayed HIPPI-attachable disk and tape storage
devices. Fibre Channel, an emerging standard for
fiber-optic-based I/O, was ubiquitous at last year's
IBM booth but virtually absent this year (rumor being
that IBM decided to keep their Fibre Channel devel-
opers home at work). However, interest in Fibre
Channel from key supercomputer, mainframe, and
peripheral players seems to be running high.
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Supercomputing '94 set for
Washington, D.C.

Supercomputing '94, the
next conference in the series on
high-performance computing
and communications, will take Supercomputing 94
place November 14-18, 1994,
at the Washington, D.C., What: Supercomputing '94, th
Convention Center.

In addition to serving its
traditional purpose of advancing the science and
application of supercomputing technology, the
conference will focus on research and education in
computational science and engineering. The program Where: Washington, D.C.,Con
will emphasize applications in biology and medicine,
design and manufacturing, and environmental issues.
Educational activities at Supercomputing '94 will Who Attendees will include u
span the spectrum from K-12 through graduate ersimplementrsman
school.school. tors, and students who s]

interest in superconiputi

The program will emphasize

applications in medicine, design and tr nics Engineers (IEEE
manufacturing, and environmental Society and the Associa

Computing Machinery S
issues. Interest Group on Com

ture (ACM SIGARCH).

Info: Phone: (515) 294-0673
The technical program will cover applications in Fax: (515) 294-0888

many disciplines, computer science, and computa-
tional mathematics. It will feature invited and contrib-
uted technical and education papers, panels, posters,
and research exhibits. Tutorials and workshops will
feature experts on the application of high-perfor-
mance computing and communications. An industry
exhibit will spotlight the latest in hardware, software,
applications, systems, and services.

The Washington, D.C., Convention Center is
located five blocks from the White House. The
center, which features state-of-the-art design and
engineering accommodations, is convenient to
commercial, historic, and cultural sites.

26 SCD COMPUTING NEWS 
SPRING 1994
SPRING 199426 SCD COMPUTING NE'WS



SOFTARENE

TLCPACK:

Software for regridding array data
is now available

by John C. Adams

Editor's note: TLCPACK is a new software package
developed at NCAR by John C. Adams that is now
available for users. For directions on how to obtain
TLCPACK, see the end of this article.

TLCPACK is a collection of subroutines for
easily transferring values between arrays on orthogo-
nal grids using linear or cubic interpolation ("TLC"
stands for Transferring/Linear/Cubic). This operation
is commonly referred to as "regridding."

The package is intended to relieve the user of
repeatedly "reinventing the wheel" in coding these
relatively straightforward tasks. The arrays can be
one, two, three, or four dimensional, and the orthogo-
nal grids on which they are defined can be uniform or
nonuniform. The regions subdivided by the grids can
be nonidentical, but extrapolation is not allowed. The
subroutines in TLCPACK cannot be used to transfer
values on nonorthogonal (randomly scattered) data
grids.

Fortran subroutines, documentation,
and test programs for TLCPACK are

available via anonymous FTP

Interpolation

Either linear or cubic interpolation can be (inde-
pendently) selected in each direction. This allows
flexibility in transferring grid data with different
characteristics. For example, high resolution in one
direction might mean linear interpolation would
suffice, while cubic interpolation might be required

for more accuracy in lower resolution directions (see
Example 3). Cubic interpolation preserves accuracy
in transferring second-order grid approximations to
partial differential equations (PDEs).

Background

The first subroutines in TLCPACK were de-
signed so that users of the multigrid elliptic PDE
package, MUDPACK, could easily transfer approxi-
mations generated on uniform grids, whose size is
dictated by multigrid constraints, to other uniform
grids of arbitrary resolution. Cubic interpolation was
included to preserve second-order accuracy when this
is an issue. Later, additional subroutines were added
that transfer values on nonuniform orthogonal grids
and/or orthogonal grids without the same boundaries.

Examples

We give three examples of transferring grid
values from runs on the CRAY Y-MP8/864
(shavano) at NCAR,

Example 1: 3-D arrays on uniform grids
with the same boundaries

Suppose p, given on a 193 x 97 x 49 uniform
grid, is an approximation generated by one of the 3-D
multigrid solvers in MUDPACK. We wish to transfer
p to q on a 200 x 100 x 50 uniform grid superimposed
on the same region. Subroutine TLC3U from
TLCPACK can be used. p is set equal to (x*y*z)**4
for testing. Timing, accuracy, and megaflop rates are
recorded in Table 1 for linear and then cubic interpo-
lation in all three directions.
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Table 1: Subroutine TLC3U

Table 2: Subroutine TLC2

Method Time Error

linear x linear y .75e-3 sec .38e-3
cubic x linear y 0.11e-2 sec .24e-6
linear x cubic y 0.11e-2 sec .38e-3
cubic x cubic y .15e-2 sec .24e-6

Table 3: Subroutine TLC3

Method Time Error

linear x linear y linear z O.41e-2 sec O.15e-2
cubic x cubic y linear z O.77e-2 sec O.15e-2
linear x linear y cubic z .70e-2 sec .35e-5
cubic x cubic y cubic z .12e-1 sec .35e-5

Example 2: 2-D arrays on nonuniform
grids with different boundaries

Let p(ij) be given on the nx x ny orthogonal grid
(x(i),y(j))

x(i) = ((i-1)*dnx)**2
for i=1,...,nx

y(j) = sin((j-1)*dny*0.5*pi)
for j=1,...,ny

where

pi = 4.*atan(1.)
dnx = 1.0/(nx-1)
dny = 1.0/(ny-1)

So (x(i),y(j)) is a nonuniform portion of the unit
square. We wish to transfer p to the mx by my array q
given on the (xx(ii),yy(jj)) grid where

xx(ii) = sqrt((ii-1)*dmx)+0.25));
ii=1,...,mx

yy(jj) = 1.0 - 1./jj jj=1,. ..,my

where

dmx = 0.5/(mx-1)

(xx(ii),yy(jj)) is a nonuniform orthogonal grid that lies
within the region defined by the (x(i),y(j)) grid (the
routines in TLCPACK do not perform extrapolation).
For testing purposes, we let

p(ij) = y(j)*cos(pi*x(i))

nx=100, ny=95, mx=119, my=88 are arbitrarily
selected as resolutions. Results using subroutine
TLC2 from TLCPACK are recorded in Table 2. As
might be expected for data that is linear in y, cubic
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interpolation in the y direction gains nothing. Each
method runs at about 80 megaflops.

Example 3: 3-D arrays on uniform grids
with different boundaries

Suppose we wish to transfer p on a 500 x 500 x
10 grid to q on a 50 x 50 x 50 grid with 5 decimal
digits of accuracy. Suppose the p grid uniformly
subdivides the unit cube C, and set p(x,y,z) =
exp(x+y+z) at each grid point. Further suppose the q
grid uniformly subdivides the subregion

R = [1/4,3/4] x [1/4,3/4] x [1/4,3/4]

of C. We require that

error = abs[(q(x,y,z)-exp(x+y+z))]
< 1.e-5 * exp(x+y+z)

for each point (x,y,z) of the q grid. The data transfer is
accomplished with subroutine TLC3. We test four of
the eight possible 3-D interpolation schemes. Table 3
shows that linear interpolation in the x and y direc-
tions and cubic in the z direction is the best choice.
Cubic interpolation is essential in the z direction, but
adds nothing when used in the x and/or y direction.

How to obtain TLCPACK

Fortran subroutines, documentation, and test
programs for TLCPACK are available via anonymous
File Transfer Protocol (FTP) from the computer
named ftp.ucar.edu. Change directories (ed) to
dsl/lib/tlcpack. The README file includes a
directory for tlcpack.

The following is an FTP session to see what is
available and obtain the documentation, Fortran code,
and test program for the subroutine TLC3:

cd dsl/lib/tlcpack
Is

get README
get tlc3.f
get testlc3.f
quit

All subroutines are coded in portable FORTRAN
77. Care was taken to ensure that inner loops
vectorize on Cray machines. Please direct questions
and comments to John Adams (e-mail:
johnad@ncar.ucar.edu; phone: 303-497-1213).
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HPF processor and data directives
improve performance on

parallel machines
by Jeanne Adams

Editor's note: This is the fourth article in a series on
the development of new Fortran 90 language exten-
sions for High-Performance Fortran on parallel
machines. Previous articles discussed the history of
HPF, Fortran 90 features in HPF, and the FORALL
statement/construct.

HPF: A brief review

The goal of the High-Performance Fortran (HPF)
Language Specification is to improve performance
for Fortran programs on parallel and massively
parallel computers. The High-Performance Fortran
Forum met once a month or more from March 1992
to March 1993 to develop and finalize the Specifica-
tion. (The HPF Forum is made up of representatives
from over 40 organizations, including vendors, user
groups, and government institutions.)

The Forum proposed HPF as a de facto standard
using extensions to Fortran 90-de facto in the sense
that it is not sanctioned by any of the official stan-
dards organizations such as the International Stan-
dards Organization (ISO), the American National
Standards Institute (ANSI), or the Institute of Electri-
cal and Electronics Engineers (IEEE). However, there
has been increasing interest in the applicability of this
needed set of extensions for parallel machines.

This first set of HPF extensions does provide a
complete language definition; however, needed
facilities such as data parallel input/output (I/O) are
not yet defined. The HPF Forum began a second
series of meetings in January 1994 in Houston, Texas,
to continue with the work and provide these facilities.
The plans are to continue a limited meeting schedule
in 1994 to review further extensions and monitor the
HPF progress in compilers.

HPF directives

HPF is a combination of the array-parallel
constructs of Fortran 90 and additional data-manage-
ment directives that distribute arrays among different
processors of a distributed-memory model. In gen-
eral, the data directives provide information about
decompositions and memory distributions so that
compilers can generate high-performance Fortran
codes. The HPF language thus provides additional
data-parallel operations over and above Fortran 90.

HPF extends Fortran 90 in various ways.

* Data distribution and data parallel features have
been added.

* The set of intrinsic functions has been extended.
* Changes have been made to the sequence and

storage association concepts of Fortran.

The HPF directives consist of !, C, or * followed
by HPF$. Comments follow an exclamation point (!)
in Fortran 90, so HPF directives may appear as
Fortran 90 comments and thus can be omitted in
certain applications. The alignment and distribution
directives provide information to the compiler on
mapping large data fields on multiple-processor
systems with distributed memory. Some examples of
these directives are summarized below.

The NUMBER OF PROCESSORS directive
An example of the PROCESSORS directive is:

!HPF$ PROCESSORS :: nproc_l (32)

The PROCESSORS directive is a feature that
provides information about the number of processors
on that machine architecture, and the dimensions and
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extents of any mappings that are possible. These
mappings are called processor arrangements, and
each one has a name. The PROCESSORS directive is
a specification and appears with other specifications
in a Fortran program.

Two intrinsic functions are used to make
inquiries: NUMBER_OF_PROCESSORS and
PROCESSORS_SHAPE. (Both of these functions
are being considered for inclusion in Fortran 95.)

The TEMPLATE directive
Examples of the TEMPLATE directive are:

!HPF$ TEMPLATE X(K), Y(2*K)
!HPF$ TEMPLATE, DIMENSION (5,5,6):: A, B

The TEMPLATE directive is a specification
feature that must appear in the specification part of a
Fortran 90 program. The TEMPLATE directive
declares one or more templates, each of which have a
name, a rank, and extents along each dimension. A
template is an array shape or pattern that is character-
istic of the program, and is simply a statement of
index positions. It can be used to align and then
distribute variables to this abstract template.

The DISTRIBUTE directive
Examples of the DISTRIBUTE directive are:

INTEGER X(1500)

!HPF$ DISTRIBUTE X(BLOCK)

!HPF$ DISTRIBUTE Y( BLOCK(100) )

The DISTRIBUTE directive maps data to the
available processors in a processor arrangement. The
array is divided into blocks and distributed among the
processors. If there are ten processors, the block size
would be 150. If there were only three, the size would
be 500. Block sizes may also be assigned specifically.
A REDISTRIBUTE directive is included in the full
HPF Language Specification, but is not included in
the HPF subset.

The ALIGN directive
An example of the ALIGN directive is:

!HPF$ ALIGN X(10) WITH Y

The ALIGN directive specifies elements from
various arrays that are intended to be distributed to
the same processor. Arrays are aligned with templates
to establish characteristic patterns that are inherent in

the data. Elements of different arrays may be aligned
with templates and possibly other arrays.

Thus, the DISTRIBUTE and REDISTRIBUTE
directives are used to map data arrays to a multiple-
processor system. The ALIGN and REALIGN
directives apply to only one processor of the multiple-
processor system.

Data directives provide information
about decompositions and memory

distributions.

Procedure side effects

The prefix PURE is used before the word FUNC-
TION or SUBROUTINE to ensure that there are
absolutely no side effects during the execution of
these procedures. The FORALL construct or state-
ment has requirements for pure procedures within the
definition. (See "HPF FORALL statement allows
parallel assignment of array elements" in the Fall/
Winter 1993 issue of SCD Computing News.) The
only effect allowed for pure functions is the return of
a result. A pure function cannot do I/O, nor can it
modify the values of any of its arguments or of any
global data. All intrinsic functions in Fortran 90 are
pure functions.

A pure subroutine can only modify values for
arguments declared to be ones that may be changed
during subroutine execution.

A declaration might be:

PURE FUNCTION SET (X, Y)

or

PURE FUNCTION XXX (X, Y) RESULT (SET)

Independent iterations of DO
and FORALL

The Fortran 90 DO loop expects loop iterations to
follow in sequential order. Optimization can be
prevented because of possible loop dependencies
where an index of I, and then I+1 might conflict. In
some implementations, this may occur during execu-
tion of a FORALL statement as well. An INDEPEN-
DENT directive has been added to Fortran 90 that
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declares that iterations may be executed in any order,
and even interleaved or executed concurrently
without altering the program semantics.

To make a DO loop independent, use:

!HPF$ INDEPENDENT

DO I = 1,4

A(I) =

B(I) = ...

ENDDO

HPF in Fortran 95

Some of the features in HPF are under consider-
ation for the next Fortran standard, which is planned
for 1995 or 1996. The primary considerations will be
for corrections and clarifications to Fortran 90. The

language architecture (with possible deletions of
features currently obsolete, and additions to the
obsolete features list) will also be considered. Review
of the HPF work and de facto standard has persuaded
the Fortran 95 committee to consider the FORALL
statement and the FORALL construct, as well as
PURE functions and perhaps a procedure or two, for
inclusion in Fortran 95.

Documentation

HPF features are documented in the following
sources:

* High-Performance Fortran Language Specifica-
tion, High-Performance Fortran Forum, May 3,
1993, Version 1. Appendix B includes a full HPF
syntax, and Appendix C contains the cross-
reference tables.

* The Journal of Development was included in
earlier versions of the Language Specification,
but it is now a separate, working document. You
can obtain both the Language Specification and
the Journal of Development in machine-readable
form via anonymous File Transfer Protocol (FTP)
from the computer named titan.cs.rice.edu in the
/public/HPFF/draft directory under the follow-

ing names:

hpf-vlO0-final.ps
jod-vl0-final.ps

(Language Specification)
(Journal of Development)

High-Performance Fortran Handbook, MIT
Press, 1994 (Koelbel, Loveman, Schreiber,
Steele, and Zosel).
The array syntax of Fortran 90 is documented in
the Fortran 90 Standard and in the Fortran 90
Handbook, McGraw Hill, 1992 (Adams,
Brainerd, Martin, Smith, and Wagener).

Jeanne Adams was chair of the American National
Standards Institute committee that developed Fortran 90,
and is a past chair of the International Programming
Languages Committee of the International Standards
Organization. She coauthored the Programmer's Guide to
Fortran 90 (New York: McGraw-Hill Book Company,
1990) and the Fortran 90 Handbook (New York: McGraw-
Hill, 1992).
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How to obtain software
from netlib

by Dick Valent

In the Math Libraries
Support Group of SCD's
User Services Section, we
frequently have occasion to
obtain free software from
and direct others to the netlib
distribution service. Because
netlib has been in existence

ONLINE for a while, some readers are
already familiar with it. For

INFORMATION those who are not, this article
is a brief introduction.

Netlib is a software distribution service currently
based on electronic mail and anonymous File Trans-
fer Protocol (FTP), and available via the Internet. The
netlib project resides at the Oak Ridge National
Laboratory (ORNL). In this article, we demonstrate
how to use e-mail, FTP, and Gopher to obtain soft-
ware from netlib.

Accessing netlib via e-mail

The Internet e-mail address for netlib is
netlib@ornl.gov. The best way to find out what netlib
offers is to send e-mail to this address with the single
line:

help

in the e-mail subject line or body. You'll receive an
e-mail response listing the major e-mail commands
and available software. For example, you'll see the
netlib caveat "Anything free comes with no guaran-
tee," and you'll learn that you can use the find
command to query netlib.

Suppose you are interested in software for
solving partial differential equations (PDEs). To see
what netlib offers in this area, include a single line of
text in the e-mail body:

find partial differential

In response, you'll receive e-mail saying what's
available for this topic. Example 1, which shows a
portion of the response you'll receive from the find
partial differential request, shows two files of
potential interest: files 540 and 688 from directory
toms (toms is an acronym for Transactions on Math
Software).

Suppose the last reference, file toms/688, looks
interesting to you, and that you want to obtain the
software. You can obtain the toms/688 software file
by asking for it by e-mail in a single-line request to
netlib@ornl.gov:

send 688 from toms

Sometimes when you are looking for certain
software, you may know the name of the author (for
example, "Sincovec") but not the specific name of the
software (for example, "PDECOL"). In this case, you
could send a message to nelib@ornl.gov that includes
a single line of text in the e-mail subject line or body:

find sincovec

There's also a who is query: If you want to
contact a certain mathematician or computer scientist,
but don't know his or her address, you can sometimes
get it by sending an e-mail query to
netlib@ornl.gov-for example, by including the
following line of text in the e-mail subject line or
body:

who is sincovec

Also, you can find out how to obtain the X
Window interface to netlib (named xnetlib) by
sending e-mail to xnetlib@cs.utk.edu.

Accessing netlib via FTP

Alternatively, you can use FTP to obtain the
software you need. For example, to obtain file
toms/688, log in via anonymous FTP to the computer
named netlib.att.com and follow this session:
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cd netlib/toms
Is *688*
binary
get 688.Z
quit

We recommend the FTP method of obtaining soft-
ware over the e-mail method. This is because in the
netlib directory containing the specific software
you're requesting there are often related files that also
may be valuable to you and which you may not know
to request by e-mail. This explains the Is *688* FTP
command issued in the above session: we were
looking for related files (README, index, etc.).

Accessing netlib via Gopher

You can also access netlib via Gopher. If you
are logged in to SCD's front-end computer
(meeker.ucar.edu), type gopher to view the

NCAR/UCAR Gopher main menu. Select in order the
following menu choices: "Other Gophers and Infor-
mation Servers," "North America," "USA," "Tennes-
see," and "Netlib at UTK/ORNL (Knoxville Tennes-
see)."

Other sources of free software

In closing, we mention that netlib is just one
(although a very good one) of several sources of free
software. For information on netlib and other sources
of software and data, see the following articles:

* Jon Ahlquist, 1987, "Free Software and Informa-
tion via Computer Network," Bulletin American
Meteorological Society, 74(3):377-386.

* J. J. Dongarra and E. Grosse, 1987, "Distribution
of Mathematical Software via Electronic Mail,"
Communications of the ACM, 30(5):403-407.

Example 1. Excerpt of a netlib e-mail response to an e-mail request
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New 'textfile' command gives
information on text files

by Tom Parker

A new command on the CRAY Y-MP8/864
(shavano) is now available. The textfile command
displays information about a text file, including:

* Number of records
* Minimum, maximum, and average record sizes
* Bad characters

The textfile command can also provide more
detailed information (via the -v option), find large
records (-m), and zoom in on bad characters (-b or
-x).

To use textfile, type:

textfile myfile

where myfile is the name of the file about which you
are seeking information.

For further details, please see the man page.

GAU guidelines for NCAR
divisions go into effect

To more fairly distribute computing resources
and improve turnaround, enforcement guidelines for
General Accounting Unit (GAU) usage on the CRAY
Y-MP8/864 (shavano) went into effect for NCAR
divisions beginning February 1, 1994.

Here is a summary of these guidelines:

* If, during any given month, the GAU usage for a
project exceeds 150% of the allocation for the
month, the project will be deactivated for the re-
mainder of the month.

* If the GAU usage for an NCAR division exceeds
150% of the allocation, all projects for that divi-
sion will be deactivated for the remainder of the
month.

* Because of "project" definitions within the Cli-
mate and Global Dynamics (CGD) Division,
projects associated with CGD programs will be

deactivated if the aggregate usage of projects
within the program exceeds 150% of GAU allo-
cation.

Also beginning April 1, GAU usage is monitored
so that if during a three-month period the total GAU
usage exceeds 120% of a three-month allocation, the
affected project, program, and/or division will be cut
off until the end of the current month. (The three-
month period is computed as the current partial
month plus the two previous months.) This will allow
users a moderate amount of control over the utiliza-
tion of their GAUs during a longer time period (three
months).

Y-MP disk upgraded by
20 gigabytes

The CRAY Y-MP8/864 (shavano) disk was
upgraded by 20 gigabytes in December 1993. The
additional space was used to increase the size of the
/usr/tmp user data area and the user home directory
space. This means that if you are a user, you now
have 20 megabytes of personal disk space in your
home directory. (Currently, users use an average of
only 1.5 MB of disk space for their home directo-
ries.) The purpose of the upgrade was to minimize
small-file traffic between the Mass Storage System
(MSS) and other machines. You can still archive
files onto the MSS, but should use your 20 MB
allocation by leaving your files on the Cray disk as
long as they are still active.

CRAY Y-MP2/216 gets a
new name

On January 3, 1994, the CRAY Y-MP2/216
(formerly called castle.ucar.edu) obtained a new
name: antero.ucar.edu. All users affected by this
change received detailed e-mail.
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GAU charges now incurred
for MSS use originating
from non-SCD machines

Charges are now incurred for Mass Storage
System (MSS) use where the request originates from
non-SCD machines. Previously, General Accounting
Unit (GAU) charges for MSS use were incurred only
when the request originated from the CRAY Y-MP8/
864 (shavano), the CRAY Y-MP2/216 (antero,
formerly called castle), or the MSS. This change
became effective December 1, 1993.

The GAU charge rate is the same as the current
MSS formula, which became effective October 1,
1993. To check the current GAU MSS charging
formula, consult the SCD UserDoc "Charges for
SCD Computing Resources." (For ordering informa-
tion, see the Documentation department in this issue.)

Valid project numbers
required for all MSS reads

User project numbers are now being verified with
SCD's User Master File (UMF) for all Mass Storage
System (MSS) reads; this change went into effect
January 11, 1994. If your default project number is
no longer valid, or you override it and specify one
that is invalid for your userid, the read request will
fail with the error "Invalid user/project number."

This change should be transparent to you and will
prevent charges being accidentally generated for
invalid project numbers. (User/project number
validation started for all MSS writes on February 8,
1993.)

MIGS/IRJE users now have
faster access to MSS

MASnet/Internet Gateway Server (MIGS) and
Internet Remote Job Entry (IRJE) file transfers to and
from the Mass Storage System (MSS) began using
the High-Performance Parallel Interface (HIPPI)
channel in December. Formerly, these transfers used
the Local Data Network (LDN). The upgrade means

faster, more reliable access to the MSS for MIGS and
IRJE users. It is part of a gradual phaseout of old
LDN technology.

Film and video service
suspended on weekends

Due to the reduced demand for film and video
production on weekends, SCD is no longer providing
film or video service on weekends or holidays. This
change went into effect January 29, 1994. Film and
video service will continue to be available from 0800
through 2400 Monday through Friday.

If you have any questions regarding this policy,
please contact Andy Robertson at (303) 497-1241 or
Bob Niffenegger at (303) 497-1240.

Information on SCD classes is
available via Mosaic

SCD offers courses in NCAR Graphics, Fortran
Optimization, and Fortran 90. These classes are con-
ducted onsite at NCAR and can be broadcast to users
via multicast over the Internet.

Course descriptions for upcoming classes are
available online via Mosaic, a browser for the World
Wide Web. (At SCD Computing News press time,
course dates had not been set.) To find the course de-
scriptions, enter Mosaic and type the following Uni-
form Resource Locator (URL) in the "Open URL
window:

http://www.ucar.edu/docs/SCD_Training/
SCD Courses.html

You will see a menu that provides hypertext links
to each course description. (For instructions on how
to access Mosaic, see "SCD establishes Mosaic
server" in this issue.)

Registration information

For registration information on any of these
classes, send e-mail to scdinfo@ncar.ucar.edu or call
the SCD course-enrollment line at (303) 497-1225.
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UNIX Basics Class is offered

The SCD UNIX Basics Class will be held from
09:00-15:00 in the Director's Conference Room at
the NCAR Mesa Lab on the following dates:

June 15-16 (Wednesday-Thursday)
September 14-15 (Wednesday-Thursday)

This free, two-day class introduces you to the
basics of UNIX. Topics covered include essential
UNIX commands; file permissions; I/O redirection,
pipes, and filters; job processing; the vi editor;
e-mail; and basic C shell features such as history,
aliasing, simple scripts, and shell files.

UNIX Basics is a popular hands-on class and
often has a waiting list. To increase your chances of
getting into the class, register early. To register, send
e-mail to scdinfo@ncar.ucar.edu or call the SCD
course-enrollment line at (303) 497-1225. (Note:
This class or equivalent knowledge of UNIX is a
prerequisite for the UNICOS Orientation Class.)

UNICOS Orientation
introduces programming tools

The UNICOS Orientation Class will be held from
08:30-16:30 at NCAR on the following dates:

June 29 (Wednesday): Foothills Lab
September 21 (Wednesday): Mesa Lab

This class introduces UNIX/UNICOS program-
ming tools and the NCAR computing environment
and requires a good understanding of basic UNIX.
Topics covered include make and makefiles, shell
scripts, NCAR hardware and access methods, Mass
Storage System commands, CFT77 and CF77, library
and segldr considerations, fmgen, the NQS (Network
Queueing System) batch system, job accounting,
graphics facilities, and debugging with cdbx.

Please register in advance by sending e-mail to
scdinfo@ncar.ucar.edu or calling the SCD course-
enrollment line at (303) 497-1225.

This department lists recently released SCD
documents, which you can order by phone or e-mail.
To obtain printed copies of SCD documents, see
"SCD Documentation Orders" on the inside back
cover of this newsletter. To access online documents,
follow the instructions given below for using FTP,
Gopher, and Mosaic.

MIGS documents updated

"MASnet/Internet Gateway Server: MIGS User
Guide," Version 3.1, March 1994 (31 pages), has
been updated to include new verbs for submitting
jobs to the new Cray computers and to TAGS. It is
accompanied by the "MIGS Quick Reference" card,
Version 4.2, February 1994, which has also been
updated.

'MSS Quick Reference'
updated

Version 1.1 (February 1994) of the "MSS Quick
Reference" card is now available. It summarizes the
MSS commands that are available on the NCAR Cray
computers and on the UNIX front-end computer,
meeker. The MSS-related subroutines that are on the
CRAY Y-MP8/864 (shavano) and the CRAY
Y-MP2/216 (antero) are also summarized here.

SCD review and plan available

"Supercomputing: The View from NCAR (FY93
Review and FY94-FY95 Development Plan for the
NCAR Scientific Computing Division)," January
1994 (221 pages) has been released. It provides a
description of recent activities in SCD and describes
its plans for fiscal years FY94 and FY95. This
document is intended for SCD users and staff,
University Corporation for Atmospheric Research
(UCAR)/NCAR management, and key people in
governmental agencies.

The plan highlights recent accomplishments and
covers SCD research and development in the areas of
networking, computational servers, distributed
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services, mass storage services, scientific visualiza-
tion, data support, computational support, operations,
user services, and the Model Evaluation Consortium
for Climate Assessment (MECCA) project.

Hardcopy supplies of the Development Plan are
limited. You may also access it online via anonymous
File Transfer Protocol (FTP) from the computer
named ftp.ucar.edu in the docs/intro/
development_plan directory. (Get the README
file for a list of chapters.) The same documents are
available via Gopher from the computer named
info.ucar.edu under the following path (individual
chapters are listed):

1/ncarucar/docs/intro/development_plan

A hypertext version of the Development Plan is
also available via Mosaic (or other World Wide Web
browser) under the following URL:

http://http.ucar.edu/94Dev_Plan/docs/
dp94toc.html

How to access the SCD
Daily Bulletin

The Daily Bulletin is an online daily status report
of all SCD computing systems. It is the most current
source of news about computing at NCAR, giving
information about hardware, software, documenta-
tion, communication links, and scheduled and un-
scheduled computer downtime. The SCD Consulting
Office prepares the Daily Bulletin weekdays between
08:45 and 09:00 Mountain Time and again, if neces-
sary, at 16:00.

Interactive access

If you log into the CRAY Y-MP8/864 (shavano),
the UNIX front-end computer (meeker), or one of the
NCAR divisional computers, type:

dailyb

IRJE access

If you use the Internet Remote Job Entry System
(IRJE), use File Transfer Protocol (FTP) to access the
computer named windom.ucar.edu. Once you have
logged into your account, type:

get .dailyb filename

where filename is the name you assign to the file on
your computer.

MIGS access

If you use the MASnet/Internet Gateway Server
(MIGS) from your local computer, type:

nrnet dailyb filename

where filename is the name you assign to the file on
your computer.

FTP access

The Daily Bulletin is now also available via
anonymous FTP from the computer named
ftp.ucar.edu in the top-level directory with the
filename dailyb. For directions on how to obtain the
Daily Bulletin and other SCD documents via anony-
mous FTP, see "Obtain SCD documentation via
anonymous FTP," below.

If you have questions, please contact the SCD
consultant on duty by sending e-mail to
consultl@ncar.ucar.edu or calling (303) 497-1278.

Obtain SCD documentation
via anonymous FTP

A growing number of
SCD documents is available
via anonymous File Transfer
Protocol (FTP) on the com-
puter named ftp.ucar.edu.
SCD's User Documentation
Catalog (which includes
descriptions of UNICOS

documentation) and the yearly indexes of SCD
Computing News are also available online. The
complete list of online documents is in the README
file in the does subdirectory.

To obtain copies of online documents, follow the
steps below.

1. From your local computer connected to the
Internet, type:

ftp ftp.ucar.edu

or

ftp 128.117.64.4

2. When prompted for a login name, type:

anonymous

Note: If your local computer is a Digital Equip-
ment VAX running VMS, you may need to type:

"anonymous"
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3. Enter your login ID at the password prompt and
wait for the ftp> prompt.

You can obtain a README file with a list of
the documentation categories (subdirectories)
currently available by typing:

cd does
get README
quit

You can read the README file using your own
system tools.

If you already know the subdirectory you
want, you can use the dir (or Is) command within
directories to list the contents.

4. To transfer a file to your present working direc-
tory on your local computer, change directories to
the desired subdirectory of docs and use the get
command. For example:

cd cray
get filename

where filename is the name of the file you want
to transfer.

Caution: If your local computer already has a
file with a name identical to the one you want to
transfer, your existing file will be replaced with
the new file. To give a file a new name on your
local computer, type:

get filename newfilename

5. To terminate the anonymous FTP session, type:

quit

Obtain SCD documentation
via Gopher and Mosaic

You can use Gopher to access any document in
the SCD docs directory that is available via FTP
(see"Obtain SCD documentation via FTP," above).
This includes all SCD UserDocs.

Assuming that the Gopher client software is
installed on your computer, all you need to do is type
the following at your workstation:

gopher gopher.ucar.edu

This will bring up the NCAR/UCAR Gopher main
menu. Follow the menu choices to "Scientific Com-
puting Division Publications and Documents."

You can also access SCD documentation via
Mosaic, a browser for the World Wide Web. Pro-
vided you already have a Hypertext Transport
Procotol (HTTP) Web server at your location, type
the following at your workstation:

Mosaic gopher://gopher.ucar.edu/11/
ncarucar/ does

This will put you directly into the SCD docs direc-
tory.
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The SCD Operations Group works to keep NCAR's supercomputing facilities working around the clock. Shown are Operations manager

Bob Niffenegger left, and right, second-shift lead Suzy Schemel. (Photo by Curt Zukosky.)
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