
The ACSS 

The November Virus 

Lawrence Liddiard 
BITNET: LIDDIARD@UMNACVX 

The Internet Infection 

CoiTlQUtina Reflectjons 

) At 4:16a.m. on November 3, ACSS received an electronic mail message 
from Peter Vee at the University of California, Berkeley, describing the 
situation at his computing center: 

We are currently under attack from an Internet 
VIRUS. - The virus comes in via SMTP, and then is able 
to attack all 4.3BSD and SUN (3.X?) machines .... 
It copies in a program, compiles and executes it. This 
program copies in VAX and SUN binaries that try to 
replicate the virus via connections to TELNETD, FTPD, 
FINGERD, RSHD, and SMTP. . . . . The [programs] appear 
in /usr/tmp as files that start with the letter x. Re
moving them is not enough as they will come back in 
the next wave of attacks. For now turning off the 
above services seems to be the only help. 

A "Folk Hero"? Reporting and Opinion In the Press 

By and large the media were not too far off in their articles on the virus, 
and only a few had major facts wrong. One of the most common errors 
was the continuing reference to the networks infected as a "defense data 
network," implying that military systems were infected, when the victims 
were for the most part university and research systems that are not used 
for military research. 

The front-page headline of the November 4 Minneapolis Star Tribune 
read: Computer mayhem: 'VIrus' disrupts a defense data network 

continued on page 279 

f'r li.J) 

<f J~: ..,~ ~ 
·.I 

University of Minnesota 
Twin Cities 

December 1988 

In This Issue .•. 

For our graphics users, 
Michele Lewis tells you how 
to use the Versatec color 
plotter on the CYBER CA. 
She also describes a new 
version of the Plotpac 
graphics package on CA. 

Michael Frisch describes a 
new version of the Interna
tional Mathematical and 
Statistical Library (IMSL) 
now on the CYBER CA. 

Ron Zacharski discusses 
the Common Lisp Object 
System now on the EN
CORE UX and the VAX VX. 

Elsewhere in this issue, we 
publish our winter short 
course schedule, holiday 
hours, and more. 

Old dial-in 
numbers to be 
disconnected. 
Use 626-1630. 

See page 292. 
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Help Page 

HELP-LINES CONSULTING 

Central Systems (CA,NV,UX,VX): Walk-In 
626-5592 8 am to 5 pm weekdays East Bank: 

Artificial Intelligence: 128C Lind Hall; 1 o am to 4 pm, weekdays 

625-8332 3 to 4 pm weekdays 

Data Base: 

626-1887 1 0 to 11 am weekdays 

Graphics: 

626-5592 8 am to 5 pm weekdays 

Liberal Arts, Text Analysis: 

625-8332 3 to 4 pm weekdays 

LUMINA (Communications questions): 

626-2272 8 am to 5 pm weekdays 
7 pm to 1 0 pm Thursdays 

Microcomputer and Workstations: 

626-4276 

Statistics: 

626-1887 

Text Processing: 

625-1391 

9 am to 4 pm, weekdays 
(Closed 12:00 to 1 :30 pm, 
Monday, Tuesday, and Friday.) 

1 to 3 pm weekdays 

10 am to noon, Tuesday, 
Wednesday, Friday 

West Bank: 

140 Blegen Hall; 2 to 4 pm, Tuesday; 
11 :30 am to 1 :30 pm, Wednesday; and 
2 to 4 pm Thursday 

Microcomputer and Workstations: 

125 Shepherd Lab; 9 am to 4 pm, weekdays 
(Closed from 12:00 to 1:30, Monday, Tuesday, 
and Friday.) 

Electronic Mail Consulting 

Consulting is now available via the mail facility on all ACSS 
systems (CA, NV, VX, and UX). Send mail to user name 
CONSULT for questions after hours and for low-priority 
questions that are not critical to your immediate computing 
work. Replies will be sent to your account through the mail 
facility on your system. 

Instructional Computing Consultant 

Department instructors may call 626-0200 for assistance in 
choosing ACSS systems (CYBERINOS, CYBERIVE, EN
CORE/UNIX, VAX/VMS), software, and for answers to any 
other inquiries on using computers for instructional comput
ing. 

COMPUTING INFORMATION CENTER 
128A Lind Hall, 625-7397, YZE6075@UMNACCA, VZE6075@UMNACUX, or MAD@UMNACVX 

8 to 4:30, Monday through Friday 

Computing account and grant applications and exten
sions available for CYBER, ENCORE, and VAX computers. 

Short course enrollment. Computing short course sched
ules and class descriptions available. 

Assistance in ordering vendor documentation. Vendor 
documentation is not always available in the University 
bookstores and may be ordered directly from the vendor. 
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Complete documentation collection. Reference copies of 
vendor and all other documentation for ACSS software. 

Free ACSS documentation. General information, and 
mainframe and microcomputer information available. 

Computing Newsletters. Subscribe to the ACSS Newslet
ter and the Microcomputer Newsletter. Newsletters from 
other computing centers are also available for reference. 
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continued from page 277 

nationwide. The news services summary reported the following: 

The program ... reproduced itself through a research network called Internet, making 
hundreds of copies in each machine it reached, clogging systems linking thousands of 
military, corporate and university computers around the country and preventing them 
from doing additional work. The virus is thought not to have destroyed any files ... 

Internet links as many as 50,000 computers, allowing users to send a variety of informa
tion through the computers .... 

Computer experts who disassembled the virus program said that it was written with 
remarkable skill and that it exploited three security flaws in the affected network. The 
virus' design included a program to steal passwords, then masquerade as a legitimate 
user to copy itself to a remote machine .... 

A computer researcher said the virus "points out the fragility of the whole system. We 
depend so much on (computers)." 

Computer virus shocked Its creator, too, said the headline in the Star Tribune of November 
6. The article reported that "Robert Tappen Morris, Jr. had spent many weeks painstakingly 
creating the computer 'virus' that beleaguered many of the nation's computer networks .... " 
He "intended no harm," the news services article explained, but "quickly recognized that things 
had gone terribly wrong." 

Some experts admired the results, as the article reported: 

'When all is said and done, this kid is going to come down as a folk hero," said Peter 
Neumann, a computer security expert at SRI International, a research center in Menlo 
Park, Calif. "On the balance, the net effect of what has happened will be extremely 
positive- if the computer community responds with significantly increased awareness." 

But I think Mr. Morris's status as a "folk hero" is subject to question, as are his ethics. As the 
November 7 Wall Street Journal reported, after the virus had entered a computer system, at 
random times and infrequently it made a connection to a computer at Berkeley-a decoy 
action that helped to cover Morris's tracks and divert suspicion from his East Coast location. 
The Journal also reported that 

... many are upset. At NASA's Ames center, the 52,000 outside researchers hooked 
up to Ames each has had to spend four to eight hours figuring out whether their comput
ers were infected. ''That's 142 man-years of work just because some bozo sticks a 
virus on the machine," a NASA spokesman says. Adds Bill Russell, manager of NYU's 
computer network, "I've lost three days' work. . . . If the person was trying to point out 
that security holes exist in large, connected computer networks, this is the wrong way to 
do it. It's like someone proving there's a security hole at a bank by robbing the bank." 

The Situation at ACSS 

Attacks upon computers are not new. Years ago central computer systems such as our 
CYBER were brought to their knees by "hackers" and sometimes by erroneous programs. For 
example, when resource usage limits were not placed on the number-of-dayfile-messages and 
number-of-background-jobs for students, a disk could be filled up with dayfile messages or the 
job table space locked up with spun-off jobs. If it was a really disastrous bug that caused the 
system to crash, we would not discuss it in our internal systems newsletter and we also asked 
that Control Data Corporation not publish our information on the bug until they had fixed it. 

continued on page 280 
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As we have been reporting for the last year, the University of Minnesota has adapted the 
standard Internet TCP/IP protocol for its backbone network; thus the virus came into the 
University via our connections to the outside world's Internet. This meant that VAX and SUN 
3 systems connected to Internet and running 4.2 and 4.3 BSD UNIX received the virus. An 
infecting mail message on one of our SUN systems, bearing a date of 3 Nov 88, had been 
retransmitted via another University SUN from a system in Massachusetts, xN.LLMIT.eou. The 
message had come from Boston with a "From: /dev/null" sender signature-it was essentially 
an anonymous mail message. 

ACSS has several UNIX machines- a SUN3 file server in Physics serving several SUN3 
diskless workstations, and our ENCORE 320 Multimax. Since the SUN system in Physics was 
using "standard" SUN OS (an off-shoot from 4.2 BSD), it was infected with the virus. Our 
ENCORE, on the other hand, was not infected. Our networking and UNIX groups had earlier 
decided that the standard "sendmail" package was, and I quote, "a piece of junk," and had put 
up a better mail package, inadvertantly protecting the ENCORE from this particular virus attack. 
(The "debug" option in "sendmail" was the main method of attack.) Since the ENCORE does 
not run VAX or SUN binaries, the virus's secondary attack methods on password security also 
could not be used on the ENCORE. 

Questions Raised by the Attack 

This is the era of networking; our University, using electronic mail, information interchange, 
and a standard protocol, has joined a global computing community. The vision of computing 
that ACSS, among other organizations, is encouraging is one of workstations connected to 
Local Area Networks (LANs) that in turn are connected to a backbone network linking a wide 
variety of computing, database, and storage facilities. Now, after the virus, will some faculty 
decide to keep their workstations off the network? 

As we promoted this vision, the 4.2 and 4.3BSD UNIX operating systems, with their useful 
protocols, have been one of our best arguments for networking. UNIX systems had supposedly 
graduated out of the university lab and were ready to serve as stable professional systems. 
Yet some commentators now observe, quite correctly, that the weaknesses in network security 
that were exploited by the Morris virus have been known for several years, but no single group 
took charge to ensure UNIX security. In the light of the events of November, if you were to 
recommend a system for a business or University department, would you be able to convince 
upper management that a UNIX system would be a secure and reasonable choice? 

My Conclusions 

Robert T. Morris, Jr. should not be viewed as a "folk hero." His errors and miscalculations 
aside, he acted maliciously and deliberately. He knowingly wrote his program to disguise its 
origins and cover his tracks. As a result of his deliberate actions as well as his errors, his virus 
unnecessarily wasted valuable computing resources at hundreds of universities -and wasted 
the valuable time of many more computer users and staff at those institutions. 

Future UNIX operating system releases will have to demonstrate a m~rked improve":lent in. 
security for both password handling and network interfaces. Meanwhile, the world w1ll contmue 
working toward the goal of a global interconnected computing community. But w~ have suf
fered a serious setback because this infection will force us all to set up new barners and 
security precautions th~t inevitably slow down the free exchange of information. 

ACSS, University of Minnesota, December 1988 
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Lawrence Liddiard 
BITNET: LIDDIARD@UMNACVX 

Other viruses will attack large systems and workstations in the future. There are some pre
cautions you can take to protect your account and your files: 

Large Systems 

1. Do not use passwords that are simple, only alphabetic, or under 7 characters. This 
latest attack again pointed out the need for using passwords that are not pure alpha
betic characters. Under UNIX the encrypted user password can be seen and obtained, 
and thus your password's security can be compromised if a program compares the 
encrypted password against the normal dictionary. Nor should your password be 
composed of public information that the system keeps about your account. (For ex
ample, the UNIX finger command can display your full name, address, and phone 
number.) 

2. Check the last login and/or number of failures message. Be aware of when you last 
used the system, since most large systems will immediately tell you the exact time of 
your last login after you log in successfully. If the time of the last login reported or the 
number of failures since the last login were not due to your own activity, talk to your 
system administrator. 

Large Systems and Workstations 

1. Keep your disk files well organized and be aware of creation dates and file lengths. 
Evidence of illegal users is often seen in changed creation dates, new files, or extra 
data appended to your files. Of course, sometimes Trojan horses and viruses will 
destroy files, so back up your data and know how to restore it. 

2. Question any unusual activity. This may show up in accounting data or resource use. 
Sometimes it is a slower than expected operation of normal programs or unexpected 
monitor screen information. 

Workstations 

1 . If a computing resource can be locked when you are not using it, lock it. 
For example, on master software disks, this means using the write-protect tabs. If your 
system comes with a number of unneeded network functions, then disable all network 
services that you do not use. Do not give out a floppy disk that has your login and 
password for another system stored on it. And lock the door to your office. 

2. Back up your essential files and know how to restore them. This means the contents 
of your floppy and hard-disk data must be duplicated somewhere. Keep. three copies 
of your most important data and store the one copy in a completely separate location 

continued on page 282 
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continued from page 281 

-not in the same building in which your workstation is located! If you take precautions, 
you can avoid the pain of restoring megabytes of data! 

3. Be wary of public-domain software. For IBM-PC's and Macintosh systems, this has 
been the largest source of Trojan-horse and virus-infected software. Some of these 
infections have legitimate or great-game names. Your best protection is to know who 
provided the software and then boot such software using only a floppy disk. This en
sures that only the floppy disk gets infected, without having to restore your hard-disk. 

4. Maintain the correct time and date on your workstation. This ensures that dates and 
times that your system uses in its calculations will agree with real time. This may help 
you notice those unusual activities that indicate an infection. 

ACSS will continue to provide reliable and stable computing systems, but, as recent events 
show, our systems are "breakable." If you find that your data or programs have been damaged, 
have been used by someone who was not unauthorized to do so, or if your use of an ACSS 
system always seems to cause the system to crash (or, from your point of view, if you always 
seem to lose your connection), please inform us. 

Graphics 

Versatec Color Plotter on CA 

Michele Lewis 
BITNET: MAL@UMNACCA 
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The Versatec color plotter is now available on the CYBER CA for users of Dl-3000. This 
plotter, the Versatec Spectrum C2552, is a high-resolution color electrostatic plotter. The 
plotter produces 10.56 by 1 0.56-inch color plots at a resolution of 200 dots per inch. The 
Versatec plotter software provides seven line colors and up to 512 colors for solid area fill. 

You can create the Versatec-format plot file in two ways. You can link your Dl-3000 program 
with the Versatec device driver and run the program to create the plot file, or you can create a 
metafile from your Dl-3000 program and run the metafile through the metafile translator to 
create the plot file. 

Creating a Versatec Plot File from a Dl-3000 Program 

You can link and execute Dl-3000 programs using the procedure file DIGO. This procedure 
gives you the option of including Dl-3000 extended subr.outines and creating metafiles. ~he 
procedure assumes the binary of your Dl-3000 program 1s on LGO. Call the procedure w1th the 
following command: 

DIGO, dev, MF, SS 

where dev is T4010: 
VT100: 
VERS: 
DUMMY: 

Tektronix 4010 series terminals (default), 
VT100 with Retro-Graphics, 
Versatec color electrostatic plotter, or 
when only metafile output is desired. 

ACSS, University of Minnesota, December 1988 
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MF is optional, used when metafile output is desired. 
ss is optional, used when Dl-3000 Extended subroutines are desired. 

Use the procedure to link and execute a program to create a Versatec-format plot file as fol
lows: 

ACQUIRE,myprog { myprog is your Dl-3000 program.} 
FTNS, I=myprog 
DIGO,VERS 

The plot file will be on a local file called VERPLOT. You can rename this file and retain it on 
your account. Send the plot file to the Versatec with the command 

PLOT,filename,UN=BC,UJN=site*bin 

You'll find an example Dl-3000 program in WRITEUP,DI3000 on CA. 

Creating a Versatec Plot File from a Metafile 

The metafile translator program on CA is executed with the following command: 

MFTRAN,dev 

where devis T4010: 
VT100: 
VERS: 

Tektronix 4010 series terminals (default), 
VT100 with Retro-Graphics, or 
Versatec color electrostatic plotter. 

The following is a sample session using the metafile translator with a Dl-3000 metafile that has 
been retained on disk with the name METAFIL. 

ACQUIRE,METAFIL 
MFTRAN,VERS 

The DI-3000 Metafile Translator 
Version 4.03 

M> 
? SET METAFILE 1 METAFIL 
M> 
? DRAW PICTURE 1 

M> 
? QUIT 

{Assigns the file METAFIL.} 

{As a result, a summary of the plot being 
created is listed on your screen.} 

{Another summary is listed.} 

The Versatec-format plot file VERPLOT will be local and may be handled as mentioned above. 
You'll find examples of more metafile translator commands in WRITEUP,METAFIL on CA. 

For More Information 

You can examine the D/-3000 User's Manual at the Computing Information Center in 128A Lind 
Hall. Staff at the Center will assist you in ordering the manual from Precision Visuals Inc. if you 
would like your own copy. If you have any questions or problems creating Versatec plot files 
from Dl-3000, please call Michele Lewis at 626-0314. 
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DISSPLA 9.0 Removed from VX 

Michele Lewis 
BITNET: MAL@UMNACVX 

On January 1, 1988 we will remove Version 9.0 of DISSPLA on the VAX VX. This is the cur
rent version that is normally accessed with the command 

$ libs disspla 

or 

$ assign disspla lnk$library 

DISSPLA users should be running Version 10.5 of DISSPLA, announced in the October News
letter. This version has many new features and enhancements, including the ability to produce 
graphics output to be processed on the Xerox laser printer and the Versatec color electrostatic 
plotter. 

Note that in the new version of DISSPLA, CALL MNPLOT is no longer a valid subroutine call. 

See the October Newsletter or take a look at the on-line document with the command 

$TYPE/PAGE ACSS$WRITEUP_:[GRAPHICS]DISSPLA10PS.LIS 

for information on running DISSPLA 10.5 on VX. If you have any questions or problems with 
DISSPLA, please call Michele Lewis at 626-0314. 

Future,Piotpac Available on CA 

Michele Lewis 
BITNET: MAL@UMNACCA 
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A new version of Plotpac is now available on CA. FUTURE,PLOTPAC creates files that may 
be plotted on the Versatec color electrostatic plotter. The Versatec plotter will be replacing 
the Varian black and white plotter. ACSS is planning to remove the Varian plotter in June, 
because of continuing repair and maintenance problems. 

We encourage Plotpac users to begin using FUTURE,PLOTPAC to identify any problems 
they may have when the Varian is removed. 

FUTURE,PLOTPAC is based on Dl-3000, the graphics package from Precision Visuals, and 
creates Dl-3000 metafiles. Current Plotpac was based on MNCORE, the locally-developed 
graphics package. Users of current Plotpac should not have to make any changes to their 
programs to run FUTURE,PLOTPAC. They need only to relink the program to create the Dl-
3000 metafile. 

Using FUTURE,PLOTPAC 

You can compile, link, and run Plotpac programs with the following series of commands: 

ACSS, University of Minnesota, December 1988 
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ACQUIRE ,myprog 
FTNS, I=myprog 
FOTORE,PLOTPAC 
PLOTPAC 

{Makes your Plotpac program a local file.} 
{Compiles the Plotpac program.} 
{Accesses the procedure.} 
{Links and runs your program.} 

By default, the PLOTPAC command expects your binary to be on the local file LGO. If your 
binary is in another file, the command is PLOTPAC,binary. A message will be displayed on 
your terminal to inform you if the link and run have been successful. If these are successful, 
the Dl-3000 metafile will be on a local file called TAPE98. You can rename this file and retain it 
on your account. 

You can examine the Dl-3000 metafile on your graphics terminal, or process it to create a 
Versatec-format file for plotting with the Dl-3000 Metafile Translator. The Versatec plotter, an 
electrostatic plotter with a resolution of 200 dots per inch, will produce 10.56 by 11-inch, black 
and white plots when used with FUTURE,PLOTPAC. 

Execute the Dl-3000 metafile translator program with the following command: 

MFTRAN,dev 

where dev is T4010: 
VT100: 
VERS: 

Tektronix 401 0 series terminals (default), 
VT100 with Retro-Graphics, or 
Versatec color electrostatic plotter. 

The following is a sample session using the metafile translator to create a Versatec-format file 
from a metafile retained on disk with the name METAFIL. 

ACQOIRE,METAFIL 
MFTRAN,VERS 

The DI-3000 Metafile Translator 
Version 4.03 

M> 
? SET METAFILE 1 METAFIL 
M> 
? DRAW PICTURE 1 

M> 
? QUIT 

{Assigns the file METAFIL.} 

{A summary of the plot being created 
appears on your screen.} 

{Another summary appears.} 

The Versatec-format file will be on a local file called VERPLOT. You can rename this file and 
retain it on your account. The plot file is sent to the Versatec with the command 

PLOT,£ilename,ON=BC,UJN=site*bin 

You'll find examples of more metafile translator commands in WRITEUP,METAFIL on CA. 

For More Information 

We recommend that new graphics users try Dl-3000 on CA or one of the PVI packages on VX: 
Dl-3000, Grafmaker, or PicSure. For the determined Plotpac user, there is a quite outdated 
Plotpac manual available for reference in the Computing Information Center in 128A Lind Hall. 
If you have any questions or problems with Plotpac, please call Michele Lewis at 626-0314. 
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Math and Engineering Packages 

IMSL 10.0 Now on CA 

Michael J. Frisch 
CA, UX, VX: MJFRISCH 

BITNET: MJFRISCH@UMNACVX 

INTERNET: MJFRISCH@VX.ACSS.UMN.EDU 
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The International Mathematical and Statistical Library (IMSL) is the most comprehensive of our 
libraries in the math and statistics area. The newest version of IMSL, Edition 1 0.0, is now 
available on the CYBER CA NOS system. Edition 1 0.0 has undergone major revisions from 
previous editions and has been reorganized into three separate areas: 

• general applied mathematics, 
• statistics, and 
• special functions 

Edition 10.0 contains all of the capabilities of the previous Edition 9.2 plus many more. Accord
ing to IMSL, Inc., this edition represents major advances in content (expanded from 500 to 
more than 780 user callable routines), organization, ease of use, and algorithms. As a result, 
we recommend that if you are writing a new application, you should use the new IMSL library 
rather than the old one. You should also consider eventually rewriting existing programs to use 
the new library even though the old version will still be available for a while. 

Significant Changes 

The significant changes for Edition 10.0 of IMSL are: 

• There are major enhancements in optimization, quadrature, and interpolation. 
• The number of routines for basic matrix/vector operations and for solution of linear sys

tems has been greatly increased. 
• Symmetric matrices are now stored in full storage mode instead of packed form. 
• The statistical routines have become more flexible in terms of missing values, weight 

indicators and the handling of data matrices. The routines have been revised to allow 
printing of results and to implement advances in algorithms. 

• Many more special functions are provided. 
• Subroutine names have been made more mnemonic. Routines in a common area of 

application have similar parameter lists and use similar data structures; variable names 
are mnemonic and are used consistently within sets of routines. 

• There is no error parameter in the parameter list of the routines and if the error is severe 
enough, the program is terminated. Messages corresponding to errors are automatically 
printed. You can change this to access the error code from within your program by 
calling other IMSL routines. See the "Reference Material" section of the new IMSL 
manuals for details. 

• Workspace allocation is now done automatically by the IMSL library; you no longer need 
to calculate workspace requirements or allocate workspace variables and pass them as 
parameters. The new IMSL libraries allocate workspace from arrays in a named COM
MON block. 

These arrays are predefined and dimensioned inside the IMSL libraries. If the internal 
workspace arrays are too small for your application, you get a message with instructions 
on how to expand them. All you need to do is dimension one or two arrays in your top-
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level program, place them in the appropriate named COMMON block, and make a 
function call to pass the new dimensions to the IMSL library. See the "Reference Mate
rial" sections of the IMSL manuals for details. 

Accessing Edition 1 0.0 

IMSL Edition 10.0 on the CYBER CA is an all-single-precision FORTRAN 77 version, combin
ing Edition 1 O.O's mathematics, statistics, and special function sections into a single library. 
You can access Edition 10.0 as a user library on the CYBER CA with the command: 

FETCH,IMSL/V=FTNS 

Note that the only compiler that can be used with IMSL Edition 10.0 is FTN5. 

Documentation 

An on-line indexed writeup is available for the routines in Edition 1 0.0. To find out how to use 
the writeup and to see a list of the routines, use the command: 

WRITEUP, IMSL10 

The individual writeup entries only give the list of parameters and how to use them. Further 
information is given in printed manuals available from IMSL, Inc. 

Edition 10.0 is fully documented in manuals for the three major sections: 

MATH/LIBRARY, Edition 1.0 (three loose-leaf volumes or one low-cost softcover volume). 
STAT/LIBRARY, Edition 1.0 (three loose-leaf volumes or one low-cost softcover volume). 
SFUNILIBRARY, Edition 2.0 (one loose-leaf volume or one low-cost soft-cover volume). 

A reserve copy of each of the manuals is kept in the ACSS Computing Information Center, 
128A Lind Hall, 612/625-7397. Staff people there can help you order copies from IMSL, Inc. 
For the cost of reproduction, they can photocopy pages from the manuals for individual rou
tines. They also have a limited number of copies of some Quick Reference booklets that show 
the calling parameters for each routine. These will be given out free while the supply lasts. 

Incompatibilities with Edition 9.2 

In moving from Edition 9.2 to Edition 1 0.0, IMSL has changed nearly all the subroutine names 
and the calling parameter lists. For example, some Edition 10.0 routines return results in a 
different format from the corresponding Edition 9.2 routine, or may require different parameters. 
In some cases, more than one new routine may be required to duplicate the function of one old 
routine. 

Library Interface Routines 

To aid the transition from Edition 9.2 to Edition 1 0.0, IMSL, Inc. has provided a set of Library 
Interface routines. Library Interface routines have the same names and parameter lists as the 
Edition 9.2 routines, but call the corresponding new routines to perform the calculations. How
ever, some Library Interface routines are unable to correctly call a new routine that corresponds 
to an Edition 9.2 routine. When this occurs the Library Interface gives a warning message and 
returns a replacement result. 

continued on page 288 
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Programs that rely on the Library Interface subroutines will run less efficiently than those that 
directly call the routines in the new library. In some cases, this loss of efficiency may be sub
stantial, and we encourage you to make a complete conversion to the new library routines as 
soon as practical. 

Documentation for the Library Interface and Conversion 

IMSL has provided two documents, one called Library Interface (17 pages) and one called 
JMSL Libraries Edition 10.0 Update Guide (71 pages). Reserve copies are kept in the Comput
ing Information Center, 128A Lind Hall. The documents contain a list of corresponding routines 
from both editions that have similar abilities. 

Accessing the Library Interface 

To access the Library Interface along with the IMSL Edition 10.0 library, use the command: 

FETCH,IMSL910,IMSL10/V=FTNS 

Reminder: IMSL Edition 10.0 and the Library Interface can only be used with the FTN5 com
piler. 

The source code for the Library Interface is also available to show how IMSL has implemented 
the transition. To access the code for a given IMSL 9.2 routine, use the commands: 

FETCH,IMSL9PL. 
MODIFY,P=IMSLPL,Z./*EDIT~outinename 

and the source code will be written on file COMPILE. 

Dropping IMSL Edition 9.2 

Because IMSL, Inc. has provided a Library Interface so that many IMSL Edition 9.2 users can 
access Edition 10.0 without changing their programs, we plan to drop IMSL 9.2 from the CY
BER CAin June of 1989. This gives you sufficient time to check out your programs using IMSL 
routines with the Library Interface or else to completely convert programs to IMSL 1 0.0. 

Future Plans for VMS and NOSNE 

We next plan to install the VMS version of IMSL Edition 10.0 and its Library Interface. This will 
be an all-double-precision /G_FLOATING version using the IMSL double-precision routine 
names. A VMS writeup for IMSL 10.0 will be prepared that will correspond to the NOS writeup. 
Later on, we plan to revise our NOSNE version of IMSL Edition 10.0 to be an all-single-preci
sion version, and we will also prepare a NOSNE writeup for it. 
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New ACM Algorithms 

Pedro 0. Cubillos 
BITNET: YZE6073@UMNACVX 

We have on CYBER CA disk the collected ACM algorithms as published in the journal ACM 
Transactions on Mathematical Software, starting with algorithm 493 from March, 1975. We 
recently added algorithms 656 to 663, published in March and June 1988. They are 

ALG656 

ALG657 
ALG658 

ALG659 
ALG660 

ALG661 

ALG662 

ALG663 

An Extended Set of Basic Linear Algebra Subprograms: Model Implementation 
and Test Programs 
Plotting Contour Surfaces of a Function of Three Variables 
ODESSA -An Ordinary Differential Equation Solver with Explicit Simultaneous 
Sensitivity Analysis 
Implementing Sobol's Quasirandom Sequence Generator 
QSHEP2D: Quadratic Shepard Method for Bivariate Interpolation of Scattered 
Data 
QSHEP3D: Quadratic Shepard Method for Trivariate Interpolation of Scattered 
Data 
A FORTRAN Software Package for the Numerical Inversion of 
the Laplace Transform Based on Weeks' Method 
Translation of Algorithm 539: Basic Linear Algebra Subprograms for FOR
TRAN Usage in FORTRAN 200 for the CYBER 205 

All these algorithms are available to users on the FETCH file CALGOPL, which is a MODIFY 
program library on the CYBER CA computer. The list of the available algorithms and com
mands to access them are given in the writeup obtained by the command 

WRITEUP,CALGOPL 

The journal ACM Transactions on Mathematical Software is available in the Computing Infor
mation Center, 128A Lind Hall. If you have questions, contact Pedro Cubillos at 625-3591. 

MACSVMA Problem Corrected 

Michael J. Frisch 

On October 28, with the help of the MACSYMA vendor Symbolics, Inc., we corrected a bug that had 
prevented the loadfile command from working when the directory containing the file to be reloaded had 
digits in its pathname. 

For example, the file [ABC.01.DEF]SAVEIT.SAV can now be reloaded with the MACSYMA command: 

. LOADFILE ("[ABC. Ol.DEF] SAVE IT. SAV"); 
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Artjficiallntelliaence 

Common Lisp Object System Now on UX and VX 

Ron Zacharski 
INTERNET: RAZ@VX.ACSS.UMN.EDU 
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The Common Lisp Object System (CLOS) is available under both VAX Common Lisp on VX 
and under Kyoto Common Lisp (KCL) on UX. It is the proposed extension to Common Lisp for 
object-oriented programming. In this paradigm, the programming task is divided into a set of 
conceptual objects. These objects can contain both data and procedures. 

For example, in modeling group communication, each group member may be represented as 
an object. Each group member object may have data representing that individual's beliefs, and 
may have procedures for interpreting an utterance with respect to these beliefs and for generat
ing responses. 

CLOS, like most other object-oriented systems, uses class inheritance to elide information. 
Thus, to continue the example, the conversational participants in a discussion about farm policy 
might divide into two classes: those who favor farm subsidies and those who don't. Informa
tion about the shared farm subsidy beliefs can be represented as information in a class and will 
be inherited by members of that class. CLOS supports multiple-inheritance. That is, an individ
ual may be a member of a number of classes. A particular individual may inherit the beliefs of 
pro-farm subsidies, and those of anti-free trade. 

All processing in CLOS takes place by sending messages between objects. Returning to the 
example, the simulation executes as individuals interpret and respond to other group members' 
utterances. In this way, the researcher may view a dynamic model of how shared group beliefs 
develop. The basic notion is that for every object in the world we are trying to model, a corre
sponding computational object is constructed. 

To use CLOS with Kyoto Common Lisp, simply type 

(use-package 'pel) 

when you are in Lisp. To use CLOS with VAX Common Lisp, type 

(load 'pel) 

at the Lisp prompt and then type 

(use-package 'pel) 

The CLOS manual is available on both machines. To print a copy on VX, type 

$ print/queue=lind128b/name~ite-bin acss$util_:[pcl.manual]*.dvi-alw 

at the VMS prompt. 

To print the manual on UX, type 

lpr -P lindl28b -J .N}'.name -c dta.bin /uar/loe&l./llll/kcl/pcldoc/* .dvi-alw 
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For more information on printing, including possible sites and bins, type 

OnVX: 
On UX: 

morehelp print 
help print 

CLOS is also available for other machines running Common Lisp (for example: Coral Common 
Lisp on the Macintosh, Golden Common Lisp on IBM-AT compatibles, Tl Common Lisp on Tl 
Explorers). If you would like to obtain a copy of CLOS for any of these machines, contact 

Special Projects Group 
128A Lind Hall 
625-8332 
INTERNET: RAZ@VX.ACSS.UMN.EDU 

A tutorial on PCL is included in 

Winston, Patrick Henry and Berthold, Klaus Paul Horn. Lisp. Reading, MA: Addison 
Wesley, 1989. (Contains several chapters illustrating CLOS programming.) 

and in 

Keene, Sonya E. Object-oriented programming in Common Lisp. Reading, MA: Addison 
Wesley, 1989. 

Both are currently available at Williamson Bookstore. 

Holidav Hours 

Holiday Hours for December and January 

Our systems will run in unattended mode from noon Saturday, December 24, until 6 a.m. 
Monday, December 26. 

Our systems will also run in unattended mode from 6 p.m. Saturday, December 31, until 6 a.m. 
Monday, January 2. 

Martin Luther King Day is a University holiday, but our systems will be available during normal 
system hours. 

December 23, 26, and 30, and January 2 and 16 are University holidays. ACSS offices will be 
closed on those days and our HELP-Lines and other consulting services will not be available. 
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Networking Update 

A Reminder: Dial 626-1630 

Paul Tranby 
BITNET: PDT@UMNACVX 
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As we announced in our September issue, we made a new unified dial-in server available that 
month that enables you to access any ACSS system by dialing a single phone number- 626-
1630 -instead of dialing a different number for each system. You can use this number with 
modems operating at 300, 1200, and 2400 bits per second. The same terminal and communi
cations software settings that you used with the old numbers will work with this new system. 

The new system also enables you to run concurrent sessions on two or more ACSS systems. 

The Transition Continues 

During Fall quarter, both this new system and the old dial-in system have been available to give 
you an opportunity to learn the new system at your leisure. 

We had planned on discontinuing the old numbers after Fall quarter, leaving 626-1630 as our 
sole dial-in access. We have since decided to leave the old numbers operational for a short 
time longer as we work out a few remaining problems. All users are encouraged to use the 
new number, however, because the old numbers will soon be disconnected. 

Here are a few suggestions on using the new dial-in system: 

When you want to delete your current input line while on the CYBERs (CA and NV), 
enter CONTROL-Y. This will"throw away" the current input line and allow you to start 
a new line of input. (CDC has not yet implemented the delete line functi'on, normally 
CONTROL-U, for a Telnet connection.) 

When dialing in from off-campus, the best way to stop continuous output from coming 
to your terminal is to hit the BREAK key one or more times. This "flushes" the data 
out of the buffer in the modem in the University's modem pool, where other interrupt 
commands (like CONTROL-Y) will not. 

If you are using Kermit on the CYBERs, you might want to continue to use the old 
numbers while they are available, because Kermit file transfer via the new number to 
the CYBERs is significantly slower. 

For more details about using the new system, see the article in the September Newsletter or 
get a copy of our Terminal Access Brief, available free in our Computing Information Center, 
128A Lind Hall. You can also call our HELP-Line at 626-5592 if you need help. 
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ACSS Short Courses 
Winter 1989 

Registration begins December 12. Course fees may be paid by check, or by a signed University journal voucher 
included with your registration information. Fees must accompany registration. No refunds will be made if you 
cancel within 48 hours of the beginning of the class, as we have a long waiting list for all microcomputer classes. 

Central Systems courses are free. To register call625-7397. 
Some classes have size limitations: Register early. 

Introduction to Computing 
Introduction to UNIX Operating System 
Overview of the NOS 2 Operating System 
Introduction to VAX/VMS Operating System 
Overview of the NOS/VE Operating System 

Using SPSSX (Statistics) 
Using Tapes on CYBER and VAX 
Electronic Mail (VAX and BITNET) 
Using SAS (Statistics) 

Introductory Courses 

Jan 9- 20 
Jan 17-19 
Jan 23 
Jan 24-Feb 2 
Feb6 

Elective Courses 

Feb 13-17 
Feb 14-Mar 2 
Feb 20-22 
Feb 27-Mar 3 

MWF 
Tih 
M 
Tih 
M 

MWF 
Tih 
MW 
MWF 

C·:·.·.···.·.·.·.·.·.·.··.·.·.·.·.·.·.·.·.··.· .. ·.··.·· ....... · ... ·.···.·.··.··.·.··.·.·.·•·.··•·.·.•.•.·.·.·.·.·.•·.···.·.··.•·.·.·····•··.· .. ··.·.·•.·•.··.·· ... · .. ·.·.·······.) .. ·. .• MICROC()MPUTE~ COUijSEs· < 
:·· .... · .. ::::::-·.·.··.· ... ·:-.: ... -:::····.·.··::.: .. ··.··.·:::::··· ... ·-:·.·· ...... ·.· . 

General Courses 

Strategies for Networking Microcomputers 
and Workstations Feb 1 w 1:30-4:00 pm 
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2:15-4:00 pm 
2:15-5:00 pm 
2:30-4:30 pm 
2:15-4:00 pm 
2:15-5:00 pm 

2:15-4:00 pm 
2:15-4:00 pm 
2:15-4:00 pm 
3:30-5:00 pm 

Free 
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IBM and Compatible Courses 

Limited to 10 people. 
FEES: 1) U of MN students, 2) U staff/faculty, 3) Non-University persons. 

Introduction to Micros-DOS 
Section 1 
Section 2 
Section 3 

Jan 17-19 
Feb 14-16 
Feb 27-Mar 3 

TWTh 
TWTh 
MWF 

1:30-3:30 pm 
10:00-noon 
1 :30-3:30 pm 

(1) (2) (3) 

$40,$50,$80 
$40,$50,$80 
$40,$50,$80 

Mastery of Introduction to Microcomputers-DOS, or equivalent knowledge, 
is required for the IBM courses listed below. 

Managing Your Hard Disk Feb 21-23 TTh 1 :30-4:00 pm $40,$50,$80 

Introduction to WordPerfect 5.0 
Section 1 Jan 11-12 WTh 1 :30-4:00 pm $35,$45,$80* + 
Section 2 Feb 7-9 TTh 1:30-4:00 pm $35,$45,$80*+ 
Section 3 Mar 14-16 TTh 9:30-noon $35,$45,$80*+ 

*A Word Perfect Workbook is required for this class. You can purchase it at the Minnesota Book Center Elec
tronics Desk. 

Beginning Lotus 1-2-3 
Section 1 Jan 18-19 WTh 9:30-noon $40,$50,$80 
Section 2 Feb14-16 TTh 1:30-4:00 pm $40,$50,$80 

Introduction to dBase Ill Jan 30-Feb 3 MWF 10:00-noon $40,$50,$80 

Programming in dBase Ill Mar7-8 TW 9:300-noon $40,$50,$80 

Introduction to Paradox Feb 20-24 MWF 10:00-noon $40,$50,$80 

Orientation for IBM Campus Network Users 
Section 1 Jan 9 M 9:00-10:00 am Free 
Section 2 Jan 23 M 9:00-10:00 am Free 
Section 3 Feb7 T 11 :00-noon Free 
Section 4 Feb24 F 1:30-2:30 pm Free 
Section 5 Mar6 M 9:00-10:00 am Free 

Macintosh Courses 

Hands-on. Limited to 10 

Macintosh Fundamentals 
Section 1 

294 

Section 2 
Section 3 
Section 4 
Section 5 

Jan 10 
Jan 27 
Feb6 
Feb20 
Mar 14 

T 
F 
M 
M 
T 

9:00-10:00 am 
11 :00-noon 
9:00-10:00 am 
3:00-4:00 pm 
1 :00-2:00 pm 

$10,$10,$10 
$10,$10,$10 
$10,$10,$10 
$10,$10,$10 
$10,$10,$10 
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Mastery of Macintosh Fundamentals, or equivalent knowledge, 
is required for the courses listed below. 

Introduction to MS Word for the Macintosh 
Section 1 Jan 11-12 WTh 9:30-noon 
Section 2 Jan 31-Feb 2 TTh 9:30-noon 
Section 3 Feb 21-23 TTh 9:30-noon 
Section 4 Mar15-16 WTh 1:30-4:00 pm 

Intermediate MS Word for the Macintosh 
Section 1 Feb 8-9 WTh 9:30-noon 
Section 2 Mar 9-10 ThF 9:30-noon 

Introduction to Excel 
Section 1 Jan 24-26 Tih 1 :30-4:00 pm 
Section 2 Feb 28-Mar 2 Tih 9:30-noon 

Intermediate Excel Mar15-17 WF 9:30-noon 

Introduction to Desktop Publishing- Page Maker 
Section 1 Jan 31-Feb 2 Tih 1 :30-4:00 pm 
Section 2 Mar 7-8 TW 1 :30-4:00 pm 

Using Hyper Card 
Section 1 Jan 4-5 WTh 9:30-noon 
Section2 Jan 24-26 TTh 9:30-noon 
Section 3 Mar9-10 ThF 1 :30-4:00 pm 

Introduction to HyperTalk 
Feb 13 M 1:30-4:00 pm 

Intermediate HyperTalk Feb 28-Mar 2 Tih 1:30-3:30 pm 

Orientation for Macintosh Campus Network Users 
Section 1 Jan 20 F 10:00-11 :00 am 
Section 2 Feb3 F 2:00-3:00 pm 
Section 3 Feb 17 F 9:00-10:00 am 
Section 4 Mar 1 w 9:00-10:00 am 
Section 5 Mar 13 M 9:00-10:00 am 
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$35,$45,$85 
$35,$45,$85 
$35,$45,$85 
$35,$45,$85 

$35,$45,$85 
$35,$45,$85 

$35,$45,$85 
$35,$45,$85 

$35,$45,$85 

$35,$45,$85 
$35,$45,$85 

$35,$45,$85 
$35,$45,$85 
$35,$45,$85 

$25,$35,$60 I 
$35,$45,$85 

Free 
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Free 
Free 
Free 
Free 

295 



Prerequisites: Please note any prerequisites for the class you are interested in. Instructors will not be able to 
review any prerequisite information. If you have not used a Macintosh before, you must attend a session of 
Macintosh Fundamentals before taking any other Macintosh classes. For more information on prerequisites, call 
the Computing Information Center at 625-7397. 

Limits: All microcomputer classes and some central systems classes have limits to class size. Please try to 
register early to be sure of getting a place. If you decide to cancel from a class, please do so as soon as possible, 
so that we can make the space available to others. 

Registration: Registration is located at ACSS's Computing Information Center, 128A Lind Hall. (Hours: 8:00am 
to 4:30pm, Monday through Friday.) Fees must accompany registration. Mail registrations will be accepted. 
Deadline for registering is 4:00 pm on the last working day before the class begins. Please call and give us your 
name if you plan to attend a free class; also call to cancel if you later decide not to attend, so we know how many 
to expect. For registration inforrmation, call 625-7397. 

Fees: Fees following microcomputer courses are for 1) University students, 2) U faculty and staff, and 3) non
University persons. Course fees may be paid by check, or include a signed University journal voucher with 
registration information. (No cash, please.) Fees must accompany registration. No refund will be made if you 
cancel within 48 hours of the beginning of the class. 

Each quarter ACSS offers a large number of free computer short courses for the University community. Although 
these are usually introductory courses, the instructors spend a good deal of time preparing for them. We ask 
people to register for these classes by phone, mail, or in person, so instructors know how many people to expect. 

ACSS avoids overbooking classes so that instructors and class participants are not inconvenienced. When 
registration for a class reaches classroom capacity, we keep a waiting list of those wanting to attend. We always 
have waiting lists. If you do not show up for a class, or fail to cancel, you are depriving those who wish to attend. 

Please be considerate. Think of those staff who organize and teach ACSS short courses. And, in particular, think 
of those users who are on our waiting list. If you aren't able to attend a class, a simple phone call (625-7397) will 
enable us to contact someone who can. 

Note: Monday, January 16, is a University holiday. 

296 
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St. Paul Computing Services 
Short Courses 

Winter 1989 

User Orientation Jan. 4 W 
(Introduction for new and prospective users. Presents SPCS's hardware, software and services.) 

lntro to CMS Jan. 6,9,11,13 F,M,W,F 
(CMS is the operating system on the mainframes at SPCS and at Carlson SOM. Learn to edit and submit 
programs and communicate with other computer users.) 

CMS MAIL and BITNET Jan. 10 T 
(Presentation of the electronic mail capabilities on the CMS system, local and worldwide.) 

SAS Jan. 12,17,19 Th,T,Th 
(Presentation of the SAS system for statistical analysis, report writing, and programming.) 

YTERM Demo Jan.18 W 
(Demo of YTERM, a terminal emulation and file transfer package for the IBM PC.) 

lntro to SAS/GRAPH Jan.23 M 
(Introduction to SAS graphics capabilities.) 

TinCan Demo Jan.26 Th 
(Demo of TinCan, a terminal emulation and file transfer package for the Macintosh.) 

Advanced CMS I Jan. 27 F 
(Presentation of CMS tape management facilities and various other CMS topics.) 

PROCOMM Demo Jan. 31 T 
(Demo of PROCOMM, a terminal emulation and file transfer package for the IBM PC.) 

Advanced CMS II Feb.1 w 
(Introduction to writing macros in CMS programming languages REXX and EXEC 2.) 

lntro to NOMAD2 Feb.2 Th 
(Introduces NOMAD2, a database management system with powerful report writing and 
programming features.) 

PC SAS Overview Feb. 6 M 
(Introduction to the PC version of the SAS system.) 

************* WEST BANK CLASSES ************* 

lntro to CMS Jan. 17,19,24,26 T, Th, T, Th 
(CMS is the operating system on the mainframes at SPCS and Carlson SOM. Learn to edit and submit 
programs and communicate with other computer users.) 

SAS Jan. 31, Feb. 2,7 T,Th,T 
(Presentation of the SAS system for statistical analysis, graphics, and programming.) 

ACSS, University of Minnesota, December 1988 
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SPCS Short Course Registration: 
To register for short courses, please obtain a registration form from SPCS (624-7788; 50 Coffey Hall). Return the 
completed form to 50 Coffey Hall prior to the start of the class. Many short courses have a small fee associated 
with them and require full payment with registration. Sorry, no refunds will be made after the class begins. Call 
624-7,788 for more information about the classes. Additional classes will be scheduled, depending upon user 
demand. If you have a group of 6 or more, you may request a special CMS or SAS presentation. 

Note: For SAS and Advanced CMS I and II, you don't need programming experience, but previous registration in 
a CMS class or permission of the instructor is required. For the PC SAS Overview and the lntro to SAS/GRAPH 
classes, previous registration in a SAS class or permission of the instructor is required. 

NOS News 

CA Pack SPL to be Removed January 1 

Dave Bianchi 
BITNET: DJB@UMNACCA 

On January 1, 1989, pack name SPL will be removed from the CYBER CA system. This pack 
currently contains our CALLPRG, WRITEUP, and UTILITY files. The files on pack SPL will be 
moved to the family packs (PN:O). Anyone using their own local CALLPRG index with entries 
pointing to pack name SPL on any of the above three user names should change their entries 
from PN:SPL to PN=O on or after that date. A local CALLPRG index is a named record 
CALLPRG on a local file called PROCFIL. (Use the command CATALOG,PROCFIL.) For 
information about CALLPRG, see the on-line document WRITEUP ,CALLPRG. 

NOS!VENews 

NV File Archiving to Start January 1 

Dave Bianchi 
BITNET: DJB@UMNACCA 

298 

Starting January 1, 1989, permanent files on the CYBER NV will be archived. Any files not 
accessed in the last three months (since October 1) will be written to tape and deleted from 
disk. This process will take place the first of every month. For informa!ion on how to find out 
about your archived files, and how to have them reloaded, see the on-hne document 
WRITEU P,FILE_ARCHIVING. 
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Phones/Hours/Labs 
ACSS PHONE NUMBERS PUBLIC LABS 

TWIN CITIES CAMPUS 
Administrative Office: 626·1600 

HELP·Line 626-5592 Location Central Systems Interactive Micro 

Access: East Bank 
Printing 

New number (all systems) 626-1630 ApH 204 Closed for remodeling 

CYBER (CA) 626-1620 Arch 148 X 

CYBER (NV) 626-1622 CenH X 

ENCORE (UX) 626-1681 ComH X 

VAX (VX) 626-1641 DiehiH 207, 270 2 X X 

Accounts: EddyH Annex 54 X 

CYBERs, ENCORE, VAX 625-1511 EltH 121, 124 Closed for remodeling 

Computer Hours (recorded message) 626-1819 FoiH 14, 14a 2 X X 

Computing Information Center 625-7397 FronH X 

Contract Services 625-2303 LindH 26 Closed for remodeling 
East Bank 110, 128B lind Hall 625-5082 LindH 128B 2 X 

Engineering Services 625-1595 LindH 306B X 

Equipment Maintenance/Repair 625-1595 MasCanCtr M39 X 
Graphics Software 626-5592 MechE 308 X 
Information, Lauderdale 626-1600 MoosT 8-425 X 
Lauderdale Computer Room 626-0550 Nich 109 X 
Lauderdale Services 626-1838 Phys 130 2 X X 

LUMINA 626-2206 PioH X 
LUMINA Consultant 626-2272 SanH X 

Magnetic Tape librarian 626-1838 TerrH X 
Math and Engineering Packages 625-5830 VinH4 X 
Microcomputer Helpline 626-4276 VinH 203 X 
Newsletter Subscription 625-7397 Walib 9 2 X X 
Permanent File Restoration 626-0595 
Project Assist 626-1090 West Bank 
Public Labs (Managed by ACSS) AndH 170 2 X 

170 Anderson Hall 624-6526 BlegH 140 1 X 
140 Blegen Hall 624-5278 MdbH X 
14 Folwell Hall 625-4896 OMWLB2 X 
306B lind Hall 625-9032 
B20MWL 624-6526 St. Paul 
130 Physics 625-6820 BaH X 
9 Walter Library 626-1899 Centlib B40 X 
Lab Manager (14 Folwell Hall) 625-7850 Centlib BSO X 

Publications Information 626-1093 ClaOff 125E Closed for remodeling 
Short Course Registration 625-7397 ClaOff B22 X 
Shuttle Bus Service 625-9525 McNH 69 2 X 
System Status (recorded message) 626-1819 VetS 436 X 
West Bank Computing Services 624-0877 

1 - Dot-matrix line printers allow printing from CA, NV, UX, VX. 
For the phone numbers of consulting services, see the Help 2 - Laser printing available from CA, NV, UX, VX. 
Page. 

SYSTEM OPERATING HOURS 

The CYBER CA, the CYBER NV, the ENCORE UX, and the tions resume at 6 am each day except Sunday. 
VAX VX run continuously from 6 pm Sunday until 6 am the 
following Sunday. On the first and third Fridays of each month from 5 am to 7 am 

the CYBER CA and NV are unavailable. 
'" The systems are in unattended production mode each night 

) from 2:45 am until6 am. It is unlikely that any tape requests or 
printing will be processed during these hours. Normal opera-

Low rates hours are from 8 pm to 8 am Monday through Friday, 
and all operating hours on Saturday and Sunday. 
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