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Volume 23, Number 10 

Welcome to ACS ... 

and, to returning readers, patrons, and 
other friends of Academic Comput
ing Services, welcome back. 

TheOctoberissueoftheACSNewslet
ter traditionally introduces new and 
returning readers to ACS. This issue 
briefly describes our computing con
sulting services, software, hardware, 
publications, and more. 

This special issue goes to all Univer
sity faculty. If you would like to be on 
our ACS Newsletter mailing list, call 
625-7397. Subscriptions are free. 

ACSS 
Becomes 

ACS. 
See page 250. 

Accounts 
and 

Computing 
Grants. 
See page 217. 

academic computing services 

Newsletter 
University of Minnesota, Twin Cities 

Computing Grants on 
Central Systems 
Lawrence Liddiard 

October, 1989 

D he computing grant program will be continued this fiscal year for 
unfunded faculty and staff research and graduate student thesis work. 

Several University organizations provide computing services in support of 
faculty and graduate student research. When this research is funded by 
external agencies, the University expects those grants and contracts to pay 
fully for computing services. Faculty and staff who have exhausted their 
funded research accounts or who are unable to obtain funding from granting 
agencies should apply for a University-supported research account. Like
wise, graduate students may apply for University-supported accounts in 
support of their thesis and research work. 

The Program 

The program exists for all central systems in Information Systems. This 
includes resources on Academic Computing Services' CYBER NOS and 
NOSNE, V AXNMS, and UNIX, St. Paul Computing Services' IBM VM, 
the Health Science Computing Services' CYBER NOS and NOSNE, and the 
V AXNMS systems at the University of Minnesota, Morris. 

An initial payment of $50 (not refundable) per user will establish an account 
of $1000 for both computing and on-line computing-related charges. 

All off-line computing related charges and computing costs beyond $1000 
will be fully charged to the user. Off-line charges include tape and disk 
purchase and physical storage, permanent file restoration, reference materi
als and short course registrations. Therefore each user must keep track of 
current accumulated charges by using the ACCST AT program on ACS 
systems or comparable methods at other service centers. 

The monies for this grant program are from three sources: 10 percent from 
the initial paymentof$50 by the faculty/graduate member or the department, 
50 percent from central administration allocations, and 40 percent from the 
computing organization. 

continued on page 216 



Help Page 

ACS HELP-LINES 

Central Systems (CA,NV,UX,VX): 

626-5592 8 am to 5 pm, weekdays 

Artificial Intelligence: 

625-8332 3 to 4 pm, weekdays 

Data Base: 

626-1887 10 to 11 am, weekdays 

Graphics: 

626-5592 8 am to 5 pm, weekdays 

Liberal Arts, Text Analysis: 

625-8332 3 to 4 pm, weekdays 

Statistics: 

626-1887 1 to 3 pm, weekdays 

Other HELP-LINES 
LUMINA (communications questions) 

626-2272 8 am to 5 pm, weekdays 

Microcomputer and Workstation Networks Center: 

626-4276 9 am to 4 pm, weekdays 
(Closed 12:00 to 1:30pm, 
Monday, Tuesday, and Friday.) 

CONSULTING 

Walk-In 

ACS, East Bank: 

128C Lind Hall 10 am to noon and 1 pm to 4 
pm, Monday through Friday 

Microcomputer and Workstation 
Networks Center: 

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 ACS 
systems (theCA, NV, UX, and VX). 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 ACS systems (CYBER/NOS, CYBERNE, 
ENCORE/UNIX, VAX/VMS), software, and for answers 
to any other inquiries on using computers for instructional 
computing. 

COMPUTING INFORMATION CENTER 
128A Und Hall, 625-7397, MAo@uMNAcux, MAD@uMNAcvx 

8 am to noon and 1 :00 to 4:30 pm, Monday through Friday 

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

Short course enrollment. Short course schedules 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 company. 

Complete documentation collection. Reference copies of 
vendor and all other documentation for ACS software. 

Free ACS documentation. General information and central 
system information available. 

Computing Newsletters. Subscribe to the ACS Newsletter. 
Newsletters from other computing centers are also available 
for reference. 
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Director, ACS: Michael Skow 
Editors: Steven Brehe, Paula Goblirsch 

The ACS Newsletter is published monthly 
by Academic Computing Services of the 
University of Minnesota, Twin Cities. 
Deadline for articles is the 5th of the month 
preceding publication; deadline for short 
announcements is the 1Oth. 

Direct comments, suggestions, articles, and 
announcements to the editors, ACS, 
Technical Publications, 2520 Broadway 
Drive, Lauderdale, MN 55113, or call (612) 
626-1828, or 626-1093. BITNET: 

SKB@UMNACVX, PMG@UMNACVX. 

For a free subscription call (612) 625-7397, 
or send your name and address to the Com
puting Information Center, 128A Lind Hall, 
University of Minnesota, 207 Church St. 
SE, Minneapolis, MN 55455. BITNET: 

MAD@UMNACUX, Or MAD@UMNACVX. On
campus address changes must include your 
department name and address. 

The University of Minnesota is committed 
to the policy that all persons shall have equal 
access to its programs, facilities, and em
ployment without regard to race, religion, 
color, sex, national origin, handicap, age, 
veteran status, or sexual orientation. 

The ACS Newsletter is produced with an 
Apple Macintosh Plus running Microsoft 
Word, FullPaint, MacDraw, Adobe 
Illustrator, and Aldus PageMaker software, 
with camera-ready copy produced on an 
Apple LaserWriter Plus. 

Copyright© 1989 University of Minnesota. 
Permission to copy is hereby granted, pro
vided proper acknowledgement is given. 
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Services 

continued from page 213 

Grant Extensions 

Grant extensions are available under a program managed 
by the Computer Grants Committee. The current Com
puterGrants chairisLawrenceLiddiard, ACS ,100 LaudCF 
(5-4016). These extensions have the following guidelines: 

Overruns cannot be handled retroactively by 
the Computer Grants Committee. 

Requests should be made on "grant exten
sion" forms available from all central serv
ices. 

Small grant extensions (under $1000 for 
graduate students and $2500 for faculty) can 
be administratively determined within a week. 

Large extensions for consideration by the full 
committee should be submitted well in ad
vance of anticipated need. 

Sincere efforts to obtain external agency 
funding grants should have already been made. 

Your Support 

Your continued support and cooperation are needed in 
seeking external funding for computing services when
everpossible, even though it is quite apparent that sources 
of these funds have diminished greatly. NIH and some 
other federal agencies continue to fund research and the 
National Science Foundation provides supercomputing 
grants. Note that the Minnesota Supercomputer Institute 
should also be considered by researchers requiring large
scale computing grants. 

Faculty and graduate students should not use classroom 
accounts (provided freely for instructional student use) to 
do their research computing. Such usage, while saving 
$50, prevents computing centers from justifying and de
livering additional resources to University researchers. 

Please disseminate this information to other faculty and 
graduate students in your department who require com
puting resources in their research. One purpose especially 
of the grant program is to reach new faculty members and 
provide computing resources for their initial research and 
background requirements. As Information Systems' cen
ters continue lowering their fees, these grants will provide 
a considerable amount of computing at low cost and go far 
in meeting the computing needs of many of our faculty and 
graduate students. 

Deputy Director Lawrence Liddiard heads the Systems Group. 
He has been married for 27 years and has four children. His 
favorite pastime is reading and he has a library of more than 
10,000 novels, mostly science fiction. 
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Services 

Applying for ACS Computing 
Accounts and Research Grants 

Ira ou can get an account on an ACS central computer 
... system simply by completing an application form 
in our Computing Information Center (CIC), 128A 
Lind Hall. Or call 625-7397, and we '11 send you a form. 
(See the related article on this page for more information 
about the CIC.) 

At the CIC, you can also apply for research computing 
grants-for an initial $50 fee, you receive $1000 of 

computing services. These are available to University 
faculty and to graduate students working on their theses. 

If you need help in selecting a central system, call our 
HELP-Line at 626-5592. At the CIC, you can also enroll 
in free short courses that will help you. (And see our 
short course schedule on page 257.) 

The Computing Information Center, 128A Lind 

Michael Dunham 
MAD@UMNACVX 

D f you want to 

Open an account on an ACS central system, 
Get forms to apply for a research computing 
grant or extension, 
Enroll in an ACS short course, 
Enter a free subscription to the ACS 
Newsletter, 
Read or order vendor documentation, or 
Learn more about the software and services 
described in this issue, 

visit our Computing Information Center (CIC) in 128A 
Lind Hall, open from 8 am to noon and 1 to 4:30 pm 
Monday through Friday. You can also call625-7397 for 
more information. 

Library scientist Michael Dunham manages the Computing 
Information Center and supervises the Lind Hall site. When he's 
not helping people with their documentation needs, you11 find 
him in the kitchen (a variety of cuisines, all hot) or in his garden 
(perennials and bulbs). 
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Services 

Problems? Contract Services Can Help 

Cheryl Vol/haber 

D he professional analysts and programmers in ACS 
Contract Services help University researchers and 

others solve their computing problems. 

o We can help you define your computing needs. 

o We can assist you with your statistical projects 

o We can help you read and write tapes on our 
systems. 

o We can help you write a section of your pro
posal dealing with applications of computers to 
your research. 

o We can do consulting and custom program
ming. 

o We can teach you beginning programming skills, 
or teach classes in a specific computing subject 
for a group. 

Contract Services provides services for all ACS central 
systems, for microcomputers, and for a wide variety of 
software packages. 

If you want to know more about Contract Services, call 
625-2303. We will provide, at no cost, an estimate of any 
costs involved in the work you would like Contract Serv
ices to do. 

Senior analyst progranuner Cheryl Vollhaber manages ACS 
Contract Services, specializing in writing and consulting on 
software on our large systems. Away from work she likes to run, 
work out, and play tennis. 
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ACS Consulting Services 

Peter Oberg 

.. CS provides several services for users of our 
&JI central computers. 

Telephone Consulting Services 

We have a general HELP-Line (626-5592) that is avail
able nine hours a day, from 8 am to 5 pm Monday through 
Friday. When you call the HELP-Line with a question, 
please try to have information at hand about your prob
lem-a dayfile, a program, or a job stream flle-to help us 
analyze the problem. Most problems you encounter can 
be handled by general consultants any time consulting is 
open. Because of the increasing complexity and number 
of our central systems and software packages, we some
times have to refer more of your calls to our experts. 
Occasionally, you may need truly specialized assistance. 
At those times, consult the other HELP-Lines. 

The Data Base HELP-Line (626-1887) is available from 
10 am to 11 am every weekday. This service is for those 
who need help using data base packages such as SIR, 
System 2000, or INGRES. 

The Statistics HELP-Line (626-1887), is available from 
1 pm to 3 pm every weekday, providing consulting on 
statistical packages such as SPSSX, SAS, or BMDP. 

Services I 

Our consulting services for Artificial Intelligence 
computing and Liberal Arts computing (625-8332) are 
available every weekday from 3 pm to 4 pm. 

The Instructional Computing consultant (626-0200) is 
available daily to assist with a variety of computing 
services for instruction and research computing. 

The LUMINA HELP-Line (626-2272) provides assis
tance with access to the Libraries' computerized card 
catalog through dial-up or Telnet access from V AXNMS 
or ENCORE/UNIX operating systems Monday through 
Friday, 8 am to 5 pm, and 7 to 10 pm on Thursdays. 

On-Campus Services: Walk-In Consulting 

We have an East Bank walk-in consulting service in 
128C Lind Hall. The consultants for this service are 
available from 10 am to 4 pm every weekday. See below 
for more information. 

Consulting Schedules 

Consulting hours are listed in every issue of this Newslet
ter. A Consulting Schedule Brief, which also provides 
hours and numbers, is available free at 128A Lind Hall. 
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Services 

220 

Engineering Services 
CAMPUS MAIL 
ACS-Eng Serv 
100 LaudCF 

Stinson Blvd. 

East 

Como Ave. 

18th Ave. SE 

----1•• Engineering Services 
Pickup & Delivery 

p 

Exit 22 

Como Ave. 

University Service for University People 
Service Hours: 8:00 to 4:30, Monday-Friday, excluding holidays 

ACS, University of Minnesota 

U.S MAIL 
2520 Broadway Drive 
Lauderdale, MN 55113 

Lauderdale 
Computer 
Facility 

Ave. 

St. Paul 
Campus 

October, 1989 
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Services J 

Engineering Services: A Wide Range of Services 

Don Clark 

.. CS Engineering Services (ES) provides mainte
lilllll nance and other support services for many kinds of 
computing equipment-including microcomputers and 
peripheral equipment-for University departments, fac
ulty, staff, and students. 

Located at Lauderdale 

We're located close to the Minneapolis and St. Paul 
campuses in the University's Lauderdale Computer 
Facility, 2520 Broadway Drive, at the intersection of 
Highway 280 and Broadway. (See the map accompany
ing this article.) 

At this location we provide free parking and handicapped 
access. Our phone number: 625-1595. 

Our hours are 8:00 to 4:30, Monday to Friday, excluding 
holidays. 

WhyES? 

When you need a computer maintenance service, you'll 
find it to your advantage to call ACS Engineering Serv
ices: 

• Our low rates represent significant savings to 
the University community. 

• We're experienced and factory-trained. 

• We service only University customers, and our 
services are tailored to the needs of the Univer
sity community. 

• We serve the interests of the University, not 
those of computer vendors. 

• We're located near the St. Paul and Minneapo
lis campuses, and we're familiar with the cam
puses, so we can get to your office quickly. 

Warranty Service and Maintenance 
Contracts for Micros 

ES is authorized to provide warranty repair service on 
most microcomputer products manufactured by Apple, 
IBM, NeXT, and Zenith, and on most printers manufac
tured by Hewlett-Packard. We work in cooperation with 
the Micro Center and the Minnesota Book Center to 
provide service beginning the day your microcomputer 
equipment is received. ES provides service under the 
terms of the manufacturer's warranty. 

We encourage you to consider a service contract to keep 
your equipment in top operating condition, and to protect 
against expensive repairs; contact us at least three weeks 
before your warranty period ends. 

ES offers three levels of maintenance contracts for your 
microcomputer: 

Level I: We respond to your call for mainte
nance service within an average of four working 
hours. If weare unable to restore your equipment 
to operation within a reasonable period of time, 
we will provide you with a unit to use while your 
equipment is being repaired. This is our best 
level of service. 

Level II: We respond within an average of four 
working hours. If necessary, we'll take it to our 
shop for repair. Our goal is to have the equip
ment returned to you within two working days. 
This service, which does not include a loaner to 
use while your unit is repaired, costs less than 
Level I. 

continued on page 222 
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Services 

continued from page 221 

Carry-in: You bring your equipment to our 
shop for repair. Carry-in contract customers 
have priority over other carry-in work. Our goal 
is to have your equipment fixed and ready to pick 
up within one working day. This is our most eco
nomical level of service. 

We also service Sun workstations and DEC PDP comput
ers. 

Other Services 

ES provides a number of other services to University 
users: 

• We sell and install Macintosh upgrades. 
• We install and check out equipment at your 

office. 
• We provide and install upgrade products 

and refurbishment kits to improve the per
formance and extend the useful life of your 
computer. 

If you want to know more about our services, or have 
special requests, please call us; we're happy to answer 
questions and discuss the ways we can help you. We can 
also send you a brochure describing our services more 
fully. Our job is to be responsive to the service needs of 
the University community. 

With Control Data Engineering Services for 25 years, Don Clark 
is now assistant director of ACS, Engineering Services. He has 
an electrical engineering degree from Iowa State. He loves the 
outdoors and goes boating and fishing whenever he can. 
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Instructional Computing Consulting 

Peter Oberg 
PJO@UMNACVX 

.. CS provides instructional computing consulting to 
liJI help faculty and teaching assistants. We: 

• Help you determine how to use ACS systems to 
meet the current quarter's instructional com
puting requirements. 

Help you install your class software on our 
computers. 

• Identify any training and documentation that 
students may need (free ACS documentation, 
on-line tutorials, and short course offerings). 

• Consult with students on central system com
puting problems in 128 Lind Hall, Monday 
through Friday, 10:00 am to 4:00pm. 

• Help you with administrative software to man
age your class accounts. 

If you have any questions, please call the Instructional 
Computing consultant at 626-0200. 

Supervisor of the User Services Group, Pete Oberg consults and 
advises researchers and instructional computer users in data base 
applications and programming languages. Besides community 
volunteer work, Pete likes hunting, fishing, and playing hockey. 
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I Services 

ACS Manuals 

Steven Brehe 
SKB@UMNACVX 

New Edition of Intra to UNIX Computing 

rt1J e will provide free copies of the new edition of 
lll ACS's 90-pagelntroduction to UNIX Computing 
to faculty and other instructors who make the/ ntroduction 
a required text in their courses. Faculty can obtain their 
copies by contacting Paula Goblirsch at 626-1093. When
ever possible, faculty in the same department should 
consolidate orders. 

Students can purchase copies for approximately $1.25 in 
the Minnesota Book Center (in Williamson Hall), the H. 
D. Smith Bookstore, and the Student Book Store in 
Dinkytown. 

ACS has also reprinted portions from the Berkeley UNIX 
Reference Set. Our reprints include these five volumes: 
The UNIX Beginners Guide, the UNIX Beginners Refer
ence, the UNIX Programmers Guide, the UNIX Program
mersReference,and the UNIXTextProcessing Guide. All 
these volumes are available through the Minnesota Book 
Center and the Student Book Store. 

New Edition of An Introduction to Computing 

We have just printed a new edition of our Introduction to 
Computing, a short illustrated manual that explains basic 
terms and concepts for those who have no previous expe
rience with central systems computing. We will provide 
free copies of the new edition to faculty and other instruc
tors who make this manual a required text in their courses. 
(Contact Paula Goblirsch at 626-1093.) 

Students can purchase copies for approximately $1.25 in 
the Minnesota Book Center (in Williamson Hall), the H. 
D. Smith Bookstore, and the Student Book Store in 
Dinkytown. 

New Edition of Statistics Guide 

We have also printed a new edition of our Guide to 
Applications Packages: Statistics. This guide describes 
all the statistics packages on all ACS central systems to 
help you select the right package for your work. For each 
package the Guide also provides information on docu
mentation and examples of input and output. It also 
describes those microcomputer statistics packages for 
which ACS provides consulting support. 

The new Statistics Guide is available in the book stores. 

Other Manuals 

The fifth edition of ACS's Introduction to CYBER NOS 
Computing is now available in the bookstores, as are the 
following ACS manuals: 

The Guide to Text Processing and Liberal Arts 
Computing 

The Guide to Applications Packages: Mathematics 
and Engineering 

A Guide to Using VAX VMS Magnetic Tapes 
A Guide to Using CYBER NOS Magnetic Tapes 
XEDIT User's Guide 

For more information about ACS publications, call 625-
1093. 

Steven Brehe supervises Technical Publications and edits the 
ACS Newsletter. He just can't stay out of trouble. 
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ACS Briefs 
Paula Goblirsch 
PMG@UMNACVX 

Free Documentation for Central Systems 

.. CS publishes a number of shorter free documents. 
rill These documents are available in the ACS Com
puting Information Center, 128A Lind Hall. You can 
obtain multiple copies of the XEDIT Reference Sum
mary, the Connecting brochure, and Twin Cities Campus 
Computing Facilities map by calling 626-1093. 

General Information 
Artificial Intelligence Services 
Central and Network Configuration Diagram 
Computing Information Center and Documentation Services 
Consulting Schedule: Hours, locations, and phone numbers 
Documentation Directory 
Getting Started at ACS 
Graphics Packages 
Liberal Arts Computing Services 
LUMINA: Campus ITE Dial-up for TinCan 3.0 
LUMINA: Campus ITE Dial-up for PROCOMM 
LUMINA: Hayes-compatible Dial-up for PROCOMM 
LUMINA: Hayes-compatible Dial-up forTinCan 3.0 
Mathematics, Engineering, and Statistics Software 
Phone Numbers 
Short Course Schedule/Descriptions 
Software on the CA. NV, UX, and VX 
Terminal Access to ACS Central Systems 
Transferring Files Using FTP 
Transferring Files Using Kermit 
Twin Cities Campus Computing Facilities map 
University of Minnesota Computing Labs 
Using the Electronic Postmaster 

CA Central Svstem 
CA WRITEUP Information 
CYBER/NOS Access 
Full Screen Editor (FSE) 
Getting Output from the CYBER CA 
Using MAIL on the CYBER CA 
XEDIT 3.1 Reference Summary 

NY Central System 
CYBERNE Access 
Getting Outptut from the CYBER NV 
NOSNE Command Format 

Services 

NOSNE Equivalents to NOS Commands 
NOSNE On-Line Documentation 
NV WRITEUP Information 
Using the Edit_File Editor 

UX Central System 
ENCORE/UNIX Access 
EXNI Reference Summary 
GNU Emacs Reference Card 
Using MAIL on the ENCORE 
VIP Quick Reference Card 

VX Central System 
Tools for Administrators of VX Instructional Users 
Using a Macintosh as a Terminal with the VAX VX 
Using a PC as a Terminal with the VAX VX (Kermit 

Standard) 
Using a PC as a Terminal with the VAX VX (Kermit 

Extended) 
Using a PC as a Terminal with the VAX VX (NSCA Telnet 

Standard) 
Using a PC as a Terminal with the VAX VX (NSCA Telnet 

Extended) 
Using a PC as a Terminal with the VAX VX (ProComm 

Standard) 
Using a PC as a Terminal with the VAX VX (ProComm 

Extended) 
Using MAlLon the VAX 

Paula Goblirsch is an editor in Technical Publications. When 
she's not answering the Publications phone or moving boxes of 
manuals around, she'~ browsing through used bookstores in 
search of interesting volumes. 
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Statistical Packages 

Bruce Center 
BAC@UMNACVX 

.. CS provides a number of statistical packages for 
Iii research and instructional use. We have statistical 
packages available on the CYBER CA, VAX VX, and the 
ENCORE UX (as indicated within parentheses in the list 
below), and we are expanding our research capabilities on 
the latter two machines. ACS supports several microcom
puter statistical packages as well, for IBM-PCs and com
patibles and the Apple Macintosh. We are increasing our 
micro support as more and better packages become avail
able. 

Help for any of our packages can be obtained by calling the 
Statistical HELP-Line at 626-1893, 1 to 3 Monday through 
Friday. 

All of the documentation referred to is available for 
perusal in our Computing Information Center in Lind 
128A. If there are any packages currently available that 
you don't see here, but would like us to purchase, don't 
hesitate to call me at 625-2538 or send electronic mail. 

General Purpose Packages 

SPSS• is an integrated system of statistical procedures for 
data analysis. It contains most everything from descrip
tive statistics to multivariate analysis of variance (MA
NOV A), factor analysis, nonlinear regression, multi-di
emnsional scaling and many others. It has excellent data 
management and data modification capabilities. The SP ssx 
User's Guide is quite readable. Also useful are the 
Introductory and Advanced Statistics Guides, and a 
primer called SPSSx Basics. WRITEUP,SPSSX on CA 
provides on-line documentation. The microcomputer 
version is documented in SPSS!PC+ and SPSS!PC+ 
Advanced Statistics. (CA, VX, UX, IBM-PCs) 

SPSSXfT ABLES produces customized tables suitable for 
publication or presentation, during an SPssx job. It is 
documented in the SP ssx T abies Manual, and in the SP ssx 
User's Guide in an abbreviated form. (VX, UX) 

SPSSX/Data Entry is a fully interactive, menu-driven, 
PC-oriented program for entering data, editing data, and 
cleaning data. SP ssx Data Entry provides a tutorial and 
reference manual. The PC version is available from the 
vendor. (VX) 

SAS, long the mainstay ofiBM statistical computing, can 
handle anything from descriptive statistics and analysis of 
categorical data to nonlinear regression, MANOV A, clus
ter analysis, survival analysis, etc. It includes a very 
powerful data manipulation system. Documentation in
cludes the SAS User's Guide Basics Version 5, the SAS 
User's Guide Statistics Version 5, and the SAS Compan
ion for the VMS Operating System. Also useful is the SAS 
Applications Guide and the SAS Introductory Guide. A 
microcomputer version is available from the St. Paul 
Computer Center. (VX) 

MINIT AB, an interactive general-purpose statistical 
system, is designed for instructional use with small data 
sets and especially for those who have had little previous 
experience with computers. It is documented in the 
MIN IT AB Reference Manual. An excellent instructional 
guide, both for statistics and Minitab, is available in the 
MIN/TAB Handbook, 2nd Edition. (CA, VX, IBM-PCs) 

SYST AT is an easy though statistically limited package 
for microcomputers, and the only statistical package we 
support designed explicitly for the microcomputer user. 
SYST AT can handle only small data sets. The documen
tation, which is excellent for the PC, can be found in 
SYSTAT: The Systemfor Statistics. (PC-DOS machines 
and the Macintosh) 

SPSS is the old version of SPSS•. Customized for CYBERs, 
it is substantially faster than SPSS• on CA and contains 
several procedures not available in SPSS•. Documenta
tion includes the maroon SPSS User's Manual Version 6, 
the blue SPSS Version 7-9 Update, the CYBER SPSS 
Version 9 Update; the CYBER SPSS Support Packet 
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documents the additional procedures. WRITEUP,SPSS 
gives helpful hints for running SPSS at the University. 
(CA) 

SPSS/ONLINE is an interactive editor designed to work 
directly with SPSS. It is documented in the SPSSION
LINE Manual and as part of WRITEUP,SPSS. (CA) 

BMDP is a group of 40 separate programs linked by a 
common control language, including everything from 
descriptive statistics to a number of analysis of variance 
programs, nonlinear regression, maximum lilkihood esti
mation, and spectral and time series analyses. It has 
excellent statistical documentation in theBMDP85 Statis
tical Software Manual. WRITEUP,BMDP explains 
how to use BMDP at the University of Minnesota. (CA) 

S is an interactive statistical language for data analysis 
with a very broad variety of numerical and statistical 
functions and graphical techniques, and an interactive 
Help facility. Sis primarily used for statistical instruction. 
Complete documentation is available inS: An Interactive 
Environment/or Data Analysis. (UX) 

Statistical Graphics 

SAS/Graph is a full-scale, flexible, graphics package for 
producing informative graphs and presentation graphics. 
It can plot bar charts, pie charts, star and block charts, 
graphs and plots, contour and three-dimensional plots. 
SAS/Graph can create plots for our olor Versatec plotter, 
our Xerox 8700 printer, and a large variety of graphics 
terminals. It is documented in the SAS/Graph User's 
Guide. A microcomputer version is available from the St. 
Paul Computer Center. (VX) 

Sygraph works with SYST AT to perform a variety of 
color statistical graphs on IBM PCs. It contains bar plots, 
pie charts, stem and leaf plots, contour plots, and many 
more. See Sygraph: The System for Graphics. Sygraph 
will soon be available on the Macintosh. 

ANOVA and Regression 

GLIM, for the statistically sophisticated user, is an inter
active program that analyzes a wide range of regression 

Software 

models, performs analysis of variance and covariance, 
contingency table analysis, and probit analysis. It is 
documented in The GLIM System, Release 3. (CA, UX) 

MUL TREG is an easy-to-use interactive package that 
performs several types of multiple linear regression. It is 
documented in theMULTREG User's Manual. (CA, UX) 

IV AN is an ANOV A package written by the Applied 
Statistics Department primarily for instructional use. It is 
documented in the IV AN User's Manual. (CA) 

Time Series Analysis 

SPSS•/Trends is a set of additional procedures com
pletely integrated into SPSSX. Trends can perform ARIMA, 
exponential smoothing, curve fitting, seasonal adjust
ments using the Census Bureau X -11 procedures, spectral 
analysis, and contains greatly enhanced regression 
facilities. SPSS"/Trends is a surprisingly comprehensible 
manual. (Time series and English are usually incompat
ible tongues.) (VX) 

SAS/ETS is a set of additional time series procedures 
completely integrated into SAS. (It is SAS's functional 
equivalent of SPSSYfrends.) ETS can perform ARIMA 
(including Akailke's State Space representation), non
linear regression (including two- and three-stage and 
"seemingly unrelated nonlinear regression"), spectral 
analysis, Census Bureau X -11 procedures, financial fore
casting and mortgages, enhanced regression procedures, 
"seemingly unrelated regression", and limited informa
tion maximum liklihood. Documentation is the SASIETS 
User's Guide. (VX) A microcomputer version is avail
able from the St. Paul Computer Center. 

SHAZAM performs econometric and time series analysis 
including regression, two- and three-stage least squares, 
generalized least squares, nonlinear regression, ridge 
regresssion, maximum liklihood estimates, dynamic 
models, ARMA models, forecasting, probit, logit and 
tobit regressions. For documentation, type 
WRITEUP,SHAZAM. (CA) 

TSP is a classic econometric package. It can handle time 
series by ordinary and two-stage least squares; it also 
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performs graphing, interpolation and normalization. It is 
documented in the TSP Reference Manual and TSP 
User's Guide. (CA) 

RATS analyzes and forecasts time series by ordinary least 
squares, weighted least squares, least squares with omit
ted observations, and two- and three-stage least squares. It 
can perform "seemingly unrelated regressions," univari
ate ARIMA estimation and single-equation nonlinear 
least squares, and more. RATS handles only linear models. 
It is documented in the RATS User's Manual. (CA, VX) 

Matrix Analysis 

SASIIML is an interactive language of matrix creation 
and manipulation. It has a powerful series of operations 
and functions that can be easily applied to matrices, 
vectors and constants. It includes such functions as 
generalized inverse, eigenvalues and vectors, Gram
Schmidt ortho normalization, Fourier transforms, spline 
fitting and more. It also contains a number of graphics 
functions for use with our Versatec color plotter or the 
Xerox 8700 printer. It is documented in the SASIIML 
User' sGuide. A microcomputer version is available from 
the St. Paul Computer Center. (VX) 

MATTER is an interactive matrix manipulation program 
written by the Applied Statistics department. Designed 
originally as an instructional tool, it is very useful for 
matrix addition, subtraction, multiplication, inversion, 
and transposition; it also easily computes eigenvalues and 
eigenvectors, Fourier transforms, auto-regression and 
moving averages. It is documented in the MATTER 
User's Manual. (CA) 

Factor and Cluster Analysis and 
Multidimensional Scaling 

LISREL, for the statistically sophisticated user, per
forms the analysis of linear structural equations using 
maximum likelihood, ordinary least squares, or general
ized least squares. It is frequently used for confirmatory 
factor analysis, path analysis, and time series analysis. 

Documentation is theUSREL VI User' sGuide. A micro
computer version of LISREL must be purchased directly 
from the vendor. (CA) 

EQS has very similar capabilities to LISREL. It uses a 
fairly simple and straightforward control language, and 
provides extensive syntax-error checking, designed for 
the statistically sophisticated user. Documentation is the 
Theory and Implementation of EQS, a Structural Equa
tion Program. (VX) 

CLUSTER, an older package, has a number of subpro
grams for a wide variety ofhierarchical and non-hierarchi
cal cluster analyses. Documentation is obtained by typing 
WRITEUP,CLUSTER. (CA) 

Multidimensional Scaling 

KYST-2A is a multidimensional scaling and unfolding 
program with some limited data management capabilities. 
Its manual is called How to Use KYST-2. (CA) 

SINDSCL is a program that performs individual differ
ences multidimensional scaling. See How to Use SINDSCL 
from Bell Labs. (CA) 

Bruce Center is a Statistical Software Supervisor with the 
Software Applications and Tools Group. He is a capitalist tool. 
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Consulting and Software for Liberal Arts Research 

Tom Rindflesch 
TCR@UMNACVX 

Fn ur Special Projects Group offers consulting and 
~ software support services to liberal arts research
ers using the computer. If you are interested in analyzing 
a medieval manuscript, maintaining the data from an ar
chaeological dig, or engaged in any research in the liberal 
arts, the consultants in this group can help you select the 
best computational tools for your project from the many 
resources which we provide and can assist you in using 
them. If you would like to discuss the needs of your 
research call the consultants listed below. 

Text Analysis 

Computer-assisted scholarly investigation in the liberal 
arts often involves text analysis. We provide a number of 
resources to researchers using this technique. If you 
would like to purchase texts in machine-readable form for 
your project, two WRITEUPs on the VX system contain 
information on the holdings offered by two of the major 
machine-readable text archives in the world. 
ACSS$WRITEUP:OXARCH.LIS describes the texts held 
by Oxford University's Text Archive and 
ACSS$WRITEUP:NORCOMP.LIS discusses the texts 
available from the Norwegian Computing Centre for the 
Humanities. Type the following VMS command for in
formation on using WRITEUPs on VX: 

$ MOREHELP WRITEUPS 

Of particular interest are the following text analysis pro
grams which run on theCA and VX machines. Documen
tation is provided on both machines. On VX you can get 
further information on these programs by typing the VMS 
command 

$ HELP TEXT ANALYSIS 

On CA, you can look at the writeup for each program. The 
writeup name is given in parentheses at the end of the 

program description. The following NOS command will 
put the writeup called name on a local file calledfilename. 

/WRITEUP,name/L=Eilename 

GENCORD creates concordances and indexes 
and provides frequency distribution information 
for letters and words. (WRITEUP,GENCORD) 

L TTRCNT counts letters in a text and tallies the 
frequency of occurrence of letters at the major 
positions in a word: initial, medial, and final. 
(WRITEUP,TEXHELP=LTTRCNT) 

TEXT AL allows you to specify patterns of words 
that you want to retrieve from a text. 
(WRITEUP,TEXTAL) 

WRDST AT counts the words in a text and then 
calculates the total number of tokens and types, 
and the average length of the tokens and types. It 
also determines the number of words of each 
length occurring in the text. 
(WRITEUP,TEXHELP=WRDST AT) 

For Additional Information 

The ACS publication Guide to Text Processing and Lib
eral Arts Computing is sold in the bookstore. It discusses 
the programs mentioned here, as well as others, in more 
detail. 

The ACS Brief Liberal Arts Computing Services is avail
able free at the Computing Information Center in Lind 
Hall. 

The commercial publication Bits and Bytes Review pro
vides a wealth of information pertaining to text processing 

continued on page 230 
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and text analysis on microcomputers. For more informa
tion, contact the editor at 623 N. Iowa Avenue, Whitefish, 
MT 59937; telephone (406) 862-7280; BITNET: 
XB .J24@ Stanford. 

For further information about ACS services in liberal arts 
computing, contact 

Tom Rindflesch 
Ron Zacharski 
Ml41 Fraser Hall (office) 
128A Lind Hall (campus mail) 
(612) 625-8332 

The liberal arts computing HELP-Line is available from 
3 to 4 pm daily. 

Tom Rindflesch specializes in text analysis, liberal arts comput
ing, and natural language processing. He has a master's degree 
in linguistics and is currently a Ph.D. candidate in linguistics. 
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Artificial Intelligence Services and Software 

Ron Zacharski 
RAZ@VX.ACS.UMN.EDU 

AI on the VAX VMS and ENCORE UNIX Systems 

.. CS provides a number of AI languages that run on 
liJI the VAX 8650 (VX) and the ENCORE Multimax 
(UX). These are available for both instructional and 
research use. (Research computing grants make available 
one thousand dollars of central computer services for fifty 
dollars.) 

We briefly describe available languages below. For 
further information, see the associated help entries on the 
UX or VX systems. The title of the help entry is within 
parentheses in the following list. For example, to obtain 
more information on Quintus Prolog, type HELP 
PROLOG at the main VX prompt. On UX, type help 
languages prolog. If you would like further information, 
please feel free to contact the Special Projects Group at the 
number below. 

The software includes: 

Common Lisp: VAX Common Lisp is avail
able on the VX system (LISP). On UX, Kyoto 
Common Lisp is available (kcl). Both imple
mentations include CLOS, the Common Lisp 
Object System. 

Prolog: Quintus Prolog (PROLOG) is running 
on the VX machine, and Waterloo Pro log (wup) 
on UX. Both versions utilize the Edinburgh 
syntax and are compatible with CProlog. Both 
support modular design. 

Scheme on the ENCORE: Scheme, a lexically 
scoped, higher-order functional programming 
language, is available on UX (scheme). Scheme 
is the best known of the Lisp's that treat functions 
as first class objects. A new Scheme dialect, Tis 
also available. Tis remarkable primarily for its 
speed (xt). 

Franz Lisp on the UX system (lisp): This 
implementationisbeingphasedout. Usershaving 
comments, or desiring information about mi
grating to Common Lisp should send E-mail to 
lang@ux.acs.umn.edu 

AI on Microcomputers 

Public Domain versions of XLisp and PD Prolog are 
available for IBM-PC compatibles. XLisp is also avail
able for the Macintosh. Individuals may obtain copies 
from us at no cost other than providing a blank formatted 
disk. The University also has a site license forTI Per
sonal Consultant Plus, an expert system development 
tool for IBM-AT compatibles. For more information on 
this tool, contact the Microcomputer Center at 125 Shep
herd Labs, 626-4276. We also have a site license for 
Smalltalk-80 for the Macintosh. If you are interested in 
this language, contact the Special Projects Group at the 
number below. 

We have worked with a number oflanguage implementa
tions on both IBM compatibles and the Macintosh, includ
ing Coral Common Lisp, TI PC Scheme, TI Personal 
Consultant Plus, Mac Scheme, MacProlog, AAIS Pro log, 
and Smalltalk. If you would like to try one of these 
products, see a demonstration, or if you have any ques
tions, please feel free to contact us. 

TCSIGART 

TCSIGART (the Twin Cities Special Interest Group for 
Artificial Intelligence) holds monthly meetings, usually 
on campus, which feature lectures by people in academia 
or industry on a topic in AI. The lectures describe current 
research in AI or commercial products being developed. 
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continued from page 231 

For information about TCSIGART's next meeting, call 
the Special Projects Group 

AI Consulting 

The Special Projects Group provides general consulting 
on artificial intelligence. We also provide ongoing sup
port throughout a research project, starting at the design 
phase and continuing to the project's conclusion. Please 
call us if we can be of any assistance. 

Additional Information 

An ACS Brief, Artificial Intelligence Services is available 
at the ACS Computing Information Center, 128A Lind. 
This brief provides additional information on available 
languages and services. If you have any questions, please 
feel free to contact us. AI Help-Line hours are 3 to 4 pm 
daily. 

Special Projects Group 
M141 Fraser Hall (office) 
128A Lind Hall (campus mailing address) 
(612) 625-8332 

Ron Zacharski specializes in artificial intelligence and liberal 
arts computing. He is currently working on his Ph.D. disserta
tion in computer science on the generation of English sentence 
stress. 
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Data Base Packages: Software and Services 

Peter Oberg 
PJO@UMNACVX 

.. CS provides the following central system data base 
Iii packages for research and instructional comput
ing. (The packages run on the machines indicated within 
parentheses: CA for the CYBER CA, VX for the VAX 
VX, and UX for the ENCORE UX.) 

IN G RES: A relational data base structure based 
on the mathematical concept of a relation, typi
cally used In scientific and business applications. 
Data is represented in rows and columns called 
domains. Data structures, called tables, are 
manipulated through data manipulation language 
operations. 

You access INGRES data bases through the 
QUEL or SQL natural language, the EQUEL 
programming language using Pascal, Fortran, 
COBOL, and C, or menu-driven facilities for the 
non-programmer. 

Documentation includes a four-volume set of 
INGRES Reference Manuals and RTINGRES, 
an on-line menu facility. (VX) 

SIR: The Scientific Information Retrieval sys
tem is a case-oriented, self-contained data base 
management system that is hierarchical and 
network-oriented. (A hierarchy is a data struc
ture in which one record is said to own many 
other records in a top-down or tree-like struc
ture.) It is often used in scientific and business 
applications. 

SIR can easily exchange data with SPSS, BMDP, 
and SAS statistical packages. It also provides 
report-writing and table-generating routines. 

Documentation includes the SIR User's Manual 
and SIRHELP, an on-line help utility. (CA,VX) 

S2000: S2000 is a hierarchical data base man
agement system primarily used in business ap
plications. As a general-purpose system, it al
lows the user to define new data bases, store data, 
and then update values in these data bases. S 2000 
contains an easy query language designed to 
permit non-programmers to perform searches of 
their data. 

Documentation includes the S2000 Support 
Manual. (CA) 

For More Information 

All of the documentation referred to above is available in 
our Computing Information Center, 128A Lind Hall. 

If you would like help in choosing a data base package for 
your project, call the Data Base HELP-Line at 626-1887, 
Monday to Friday, 10 to 11 am, for more information. 
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Graphics Software and Services 

Michele Lewis 
MAL@UMNACVX 

.. CS offers its users a broad spectrum of software 
rill packages for graphics applications. If you want 
more information about the software listed in this article, 
you can call the ACS HELP-Line to speak with our 
consultants about these packages. You can also read the 
documentation referred to in this article. 

ACS provides varying levels of support for its packages; 
therefore, the packages described in this article are sepa
rated into groups that reflect the level of support they 
receive. As in other articles in this issue, after each 
description, we include the two-letter mnemonic of the 
ACS system on which the package is available: CA for the 
CYBER NOS system, NV for the CYBER NOSNE 
system, and VX for the V AXNMS system. 

Strong Support 

Precision Visuals's selection of software packages are 
highly recommended for ACS users. The standard metafile 
that you generate from these packages can be viewed from 
both CA and VX machines and processed by many ACS 
graphics devices. 

For general-purpose applications, ACS recommends DI-
3000, GRAFMAKER, and PICSURE. The packages 
have been designed to be used by users of different 
programming abilities and requirements. See 
WRITEUP,DI3000 and WRITEUP,PVI on CA and 
MOREHELP GRAPHICS on VX for more information 
on these packages. 

Contour System: A library of FORTRAN subroutines 
that allow the user to generate 2D and 3D contour maps 
and mesh pictures from either gridded or randomly lo
cated data. 3D views may be created from any point in 
space, from above or below the surface. (VX) 

DI-3000: A graphics software package based on the 
SIGGRAPH CORE standard. The package is a library of 
FORTRAN-callable routines in which two- and three
dimensional graphics are supported in both batch and 
interactive environments. D I-3000 is device-independent 
and has many features including: full 3D viewing, graphic 
arts-quality text, dynamic color lookup tables, polygon fill 
and patterning, retained segments, visibility, highlight
ing, segment priority control, segment storage data struc
ture save and restore, and full 3D modeling interface. 
(CA, VX) 

DI-Textpro: A selection of publication-quality character 
fonts in two and three dimensions. These fonts may be 
accessed from any of the other PVI packages. There are 
ten different typefaces and the characters may be drawn as 
outlines or solid filled. (VX) 

Grafmaker: A set of FORTRAN subroutines for gener
ating line graphs, bar graphs, needle graphs, and pie 
charts. Some of the features include drawing multiple 
charts in a single picture, shading between curves on a 
graph, exploding pie segments, arbitrary axis positioning, 
and multiple axes. In addition, Grafmaker includes 
Grafeasy, a set of subroutine calls that simplify Grafmaker 
even further for quick and easy graphic presentation of 
data. (VX) 

PicSure: An interactive computer graphics software 
system for generating charts and graphs with a simple 
sequence of English-like commands. No programming 
knowledge is necessary. PicSure can create line graphs, 
bar charts, pie charts, and text charts; in addition, multi
charts can be created by combining two or more basic 
charts into a single composite chart. The package has an 
on-line tutorial and HELP facility for first-time users. 
(VX) 
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Intermediate Support 

The following Computer Associates product receives 
intermediate support from ACS. The package is main
tained and updated, but we recommend that new users 
examine the PVI packages described above for their 
graphics applications. See MOREHELP GRAPHICS 
for more information on DISSPLA. 

DISSPLA: An industry-standard library of over 400 
FORTRAN subroutines capable of two- and three-dimen
sionallinear plots, pie and bar charts, 3D surface meshes, 
cartographies (e.g., with over twenty maps of the world 
viewable with any of twenty projections), color and pat
tern capability, contouring, elaborate annotations, and 
more. (VX) 

Minimal Support 

These programs have minimal support and are not recom
mended for new users. 

CALCOMP: A library of FORTRAN subroutines using 
PLOTP ACto plot calendar, linear, logarithmic, and polar 
axes; grids; smoothed and dashed lines; arrows; arcs; 
spirals; ellipses; equilateral polygons; shaded bars; anno
tations; and special characters. (CA) 

CNTOUR: A FORTRAN subroutine referencing PLOT
PAC to produce contour plots with simple annotation. 
(CA) 

PLOTPAC: An elementary FORTRAN plotting pack
age that provides higher-level routines and uses DI-3000 
routines to scale and draw two-dimensional plots with 
axes. (CA) 

PLOT3D: A FORTRAN subroutine that creates perspec
tive plots of three-dimensional surfaces with hidden lines 
removed. (CA) 

PL TSCL: An easy-to-use FORTRAN subroutine used 
with PLOTPAC to generate scaled, two-dimensional lin
ear plots. (CA) 

Software j 

PRNPLO: A FORTRAN subroutine, more sophisticated 
than SCLPL T, that is used for plotting grids, axes, titles, 
and lines on standard printers. (CA) 

SCLPL T: An easy FORTRAN subroutine for generating 
scaled two-dimensional linear plots for a printer. (CA) 

SYMAP: A program used to generate density plots of 
spatial data that are output on a printer. (CA) 

TEKLIB: A library of FORTRAN routines for drawing 
text, graphs with annotation, and other elementary fig
ures. This library is also known as the PLOT -10 system 
consisting of the Terminal Control System (TCS), Ad
vanced Graphing II (AG2), and the Character Generating 
System (CGS). (CA, NV) 

Plotters and Terminals 

Most of the graphics packages listed above offer support 
for terminals such as VTIOOs with Retrographics and 
Tektronix and Tektronix-emulating terminals. 

ACS supports several hardcopy output devices: 

The Versatec plotter is a high-resolution color 
electrostatic plotter. The plotter produces up to 
10.56-inch by 17-inch color or 10.56-inch by 
163-inch black and white plots at a resolution of 
200 dots per inch. The Versatec plotter software 
provides for seven line colors and up to 512 
colors for solid area fill. Plots for the Versatec 
may be produced on CA from DI-3000, Graflib, 
and Plotpac, on VX from any of the Precision 
Visuals Inc.'s packages- DI-3000, Grafmaker, 
PicSure, and the Contour System and from 
DISSPLA. 

The Xerox laser printer produces 8.5-inch by 
11-inch black-and-white plots at a resolution of 
up to 300 dots per inch. These plots may be 
produced on VX from the Precision Visuals's 
packages and from DISSPLA. 
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PostScript files may be plotted on any of the 
Apple Laserwriters on campus, producing 8.5-
inch by 11-inch plots at a resolution of300 dots 
per inch. The Precision Visuals packages on VX 
will create PostScript files. 

Documentation 

If you'd like more information about the software listed in 
this article, you can refer to the documentation mentioned 
above or call the ACS HELP-Line (626-5592) and speak 
with ACS consultants. User's guides for all packages 
published by a vendor can be ordered directly from the 
vendor. The Computing Information Centerin 128A Lind 
Hall will help you prepare vendor orders and has copies of 
all documentation availableforyou to examine. In addition, 
WRITEUP,GRAFGEN on CA and MOREHELP 
GRAPIDCS will tell you where to find out how to run 
these graphics packages on our systems. 

Graphics specialist Michele Lewis works with the Software 
Applications and Tools Group as an Analyst Programmer. 
Michele is an avid rock climber and downhill skier and belongs 
to the Minnesota Rovers outing club. 
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Math and Engineering Software and Services 

Michael J. Frisch 
MJFRISCH@UMNACVX 

.W CS provides an extensive collection of intemation-
1&1 ally known software tools for mathematics and 
engineering computing. Packages and subprogram librar
ies described in this article that run on our CYBER 
computer, running the NOS operating system, are indi
catedby(CA). SomeofthepackagesandDOUBLEPRE
CISION versions of most of the subprogram libraries are 
also available on the VAX computer, running VMS, as 
indicated by (VX). Packages and libraries on the EN
CORE UNIX computer are indicated by (UX) and those 
on the CYBER computer running NOSNE are indicated 
by (NV). 

All packages and libraries on the ACS machines are well 
documented. Vendor manuals for these packages are 
available for reference in our Computing Information 
Center, 128A Lind Hall. 

Packages 

DYNAMO runs continuous simulation models described 
by a set of ordinary differential equations. Documentation 
is in the DYNAMO User's Manual. (CA) 

FORSIM is an ordinary and partial differential equations 
package documented in the manual FORSIM VI Simula
tion Package. (CA) 

LINDO solves small to medium-size linear, quadratic, 
integer and mixed integer programming problems under 
interactive control. The package is documented in the 
LINDO User' sManual andinMOREHELPAPPLICA
TIONS LINDO on VX, man Iindo on UX, and 
WRITEUP,LINDOonCAandNV. (CA,NV, UX,VX) 

MACSYMA is a full-featured algebraic manipulation 
package for symbolic calculations. A starting point for 
documentation is MOREHELP APPLICATIONS 
MACSYMA. (VX) 

MA TLAB is a matrix instructional package based on 
software from the UNPACK and EISPACK projects. 
Documentation is in WRITEUP,MATLAB. (CA,VX) 

REDUCE is another algebraic manipulation package for 
symbolic calculations. A starting point for documentation 
is MOREHELP APPLICATIONS REDUCE. (VX) 

SPICE2 simulates the electrical performance of semicon
ductor electronic circuits. TheSPICE2 Manual orthe 75-
page WRITEUP,SPICE2 on CA documents the pack
age. On VXseeMOREHELPAPPLICATIONSSPICE. 
(CA; on VX, the package is named SPICE.) 

Libraries 

BESPACK is a library of routines for Bessel and Airy 
functions. For copies of the BESPACK documentation, 
contact the ACS Computing Information Center. (CA, 
VX) 

BSPLINE uses B-splines (piece-wise polynomial func
tions) to solve various interpolation and approximation 
problems. A Practical Guide to Splines, on reserve in the 
ACS Computing Information Center, describes the li
brary. (CA, VX) 

CALGOPL is a special file containing the Association for 
Computing Machinery Collected Algorithms, published 
in Transactions of Mathematical Software. Documenta
tion is in WRITEUP,CALGOPL on CA, in MORE
HELP LIBRARIES CALGOPL, and in the Collected 
Algorithms publication. (CA, VX) 

CMLIB is a library of 48 sublibraries that solves a large 
variety of mathematical and statistical problems. Docu-

continued on page 238 
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mentation is in MOREHELP LIBRARIES CMLIB on 
VX and HELP LIBRARIES CMLIB on UX. (UX, VX) 

EISPACK is an eigenvalue-eigenvector library. Docu
mentation is available on-line on CA in 
WRITEUP,EISPACK and in two books, Matrix 
Eigensystem Routines: EISPACK Guide and Matrix 
Eigensystem Routines: EISPACK Guide Extension. (CA, 
VX) 

EPISODE, LSODE, and LSODI are libraries to solve 
initial value problems for stiff or nons tiff systems of first
order, ordinary differential equations. Their documenta
tion is in the EPISODE User's Manual, 
WRITEUP,LSODE, and WRITEUP,LSODI and in 
MOREHELPLIBRARIES LSODEandMOREHELP 
LIBRARIES LSODI. (CA, VX) 

GRG2 is a comprehensive nonlinear programming li
brary of subroutines to solve constrained nonlinear opti
mization problems. For copies of the GRG2 User's 
Guide, contact the ACS Computing Information Center. 
(CA, VX) 

IMSLlO, the International Mathematics and Statistics 
Library, is the most comprehensive of our subprogram 
libraries, providing routines for many purposes. You can 
get help with ordering IMSL Edition 10 manuals and also 
use reserve copies in the ACS Computing Information 
Center, 128ALindHall. ThecallingsequenceforiMSLlO 
routines is given in WRITEUP ,IMSLlO and MORE· 
HELP LIBRARIES IMSLlO. (CA, VX, NV) 

LINPACK is a library of subprograms that analyze and 
solve various types of linear equations. LINP ACK is 
documented in the on-line CA document 
WRITEUP,LINPACKandtheUNPACKUser'sGuide. 
(CA, VX) 

MINNLIB, the Minnesota Subprogram Library, contains 
subprograms for operations on matrices, vectors, and 
linear equations; integration and solution of differential 
equations, polynomials and special functions; interpola
tion and approximation; and statistical analysis. MINNLIB 
is documented in the on-line WRITEUP,MINNLIB. 
(CA) 

MINPACK is a library for solving problems that involve 
nonlinear equations and nonlinear least squares. It is 
documented on CAin WRITEUP,MINPACK and in the 
MINPACK User's Guide. (CA, VX) 

MINSLIB is a library for solving problems in linear 
programming, unconstrained optimization, and linearly 
and nonlinearly constrained optimization. For documen
tation, consult WRITEUP,MINSLIB on CA and the 
MINOS 5.0 User's Guide. (CA, VX) 

PCGPAK solves sparse non-symmetric systems of equa
tions by iterative methods. Documentation is thePCGP AK 
User's Guide or use the VX command TYPE 
ACSS$WRITEUP:PCGPAK.LIS. (VX) 

QUADPAK is a library for numerical integration 
(quadrature) of single definite integrals. Documentation 
is in the book QUADPACK: A Subroutine Package for 
Automatic Integration and in the on-line document 
WRITEUP,QUADPAK on CA, or on VX use the 
following VMS command: TYPE 
ACSS$WRITEUP _:[QUADPAK]INDEX.LIS. 
(CA,VX) 

SPARSPK solves sparse symmetric positive definite 
systems of equations and sparse least squares problems by 
direct methods. Documentation is in the SPARSPAK: 
WaterlooSparseMatrixPackage User' sGuidefor SPAR
SPAK-A and SPARSPAK-B or use the command TYPE 
ACSS$WRITEUP:SPARSPK.LIS. (VX) 

YSMPLIB,theYaleSparseMatrixLibrary,solvessparse 
symmetric and non-symmetric systems of equations by 
direct methods. For copies of the YSMPLIB manuals, 
contact the ACS Computing Information Center, 128A 
Lind Hall. (CA, VX) 

Documents 

This software is described in greater detail in two ACS 
manuals that can be ordered through the Electronics Desk 
in the Minnesota Book Center (Williamson Hall): the 
Guide to Applications Packages: Mathematics and Engi
neering, and the Guide to Subprogram Libraries. 
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The Guide to Applications Packages: Mathematics and 
Engineering describes packages on our CYBER CA 
computer in these areas: 

• mathematics: linear and nonlinear program
ming, ordinary and partial differential equa
tions, and algebraic manipulation 

• simulation: discrete and continuous simula
tion 

• engineering: electronic applications 

The description of each package includes sample jobs for 
the CYBER, sample output, and information on acquiring 
documentation for the package. 

When searching through the Guide to Subprogram Li
braries for the subprograms you need on the CYBER CA 
or VAX VX machines, you should first refer to the back 
of the Guide in its "Keyword in Context Index." The 
Guide also gives details on how to access each library on 
the CYBERs. On VX, the interactive command HELP 
LIBS gives details on how to access libraries there. 

You will find both these Guides and documentation for the 
software described above on reserve in the ACS Comput
ing Information Center, 128A Lind Hall ( 625 -7397). You 
can also obtain your own copies of the documentation 
from the software suppliers and in some cases (as indi
cated above) from us. In particular, the Guides are 
available as the on-line WRITEUP,MATHPAC and 
WRITEUP,LIBNDEX. 

Short help files on VAX VX applications packages are 
available using the command MOREHELP APPLICA· 
TIONS. 

For more information about these and other software 
packages for mathematics and engineering computing, 
call Mike Frisch, the Scientific Programs Librarian (625-
5830). 

Software J 

Michael Frisch manages the Software Applications and Tools 
Group, where his main interest is Fortran scientific libraries and 
packages. 

Math and Engineering 
Software Short Course 

A free two-day short course on Math and E ngi
neering Software is being offered on Monday, 
November 13, and Wednesday, November 15, 
2:15 to 4 pm. The course will cover use of 
packages and libraries: access, capabilities, 
examples and using the most common routines. 
The class is co-sponsored by the Minnesota 
Supercomputer Center and will also include 
details on their software offerings in these 
areas. Contact the ACS Computing Informa
tion Center (625-7397) for registration details. 
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Programming Languages 

Jane Gehan 
JKG@UMNACVX 

JKG@VX.ACS.UMN.EDU 

D he following table shows the variety of program
ming-language processors available on our cen

tral systems. 

During the last year, we added support for ACSL-the 
Advanced Continuous Simulation Language-on our VMS 
system (VX), and for SBPROLOG and the Siman simu-

Language Processors at ACS 

Language Description of the language 
Machine Name Version 

ACSL Advanced Continuous Simulation Language 
VX ACSL 8Ll/8R2 

Ada General-purpose structured language. 
UX adaed 1.7 .1 
VX Ada 1.5 

lation language on our UNIX system (UX). We plan to 
provide support for the educational use of BASIC on our 
VMS system in the future. 

Our language processors are also described in the ACS 
Brief Software on CA. NV, UX, and VX, distributed free at 
our Computing Information Center, 128A Lind Hall. 

Description (Source) 

ACSL system (Mitchell and Gauthier Asso.) 

educational ANSI Ada interpreter/translator (New York U) 
ANSI 1983 Standard Ada compiler (DEC) 

APL A Programming Language. Numerical +operator-oriented language. 

240 

BASIC 

c 

CA APL 2.1 APL interpreter (CDC+ U of Massachusetts) 
NV APL 1.1 APL interpreter (CDC) 

Beginners All-purpose Symbolic Instruction Code. 
CA BASIC 3.5 BASIC compiler (CDC) 
NV BASIC 1.3 BASIC compiler (CDC) 
UX basic 1.8 Dartmouth Basic 

C Programming Language. 
NV C 
ux cc 
vx cc 

5.23 
2.01 r03 
2.4 

C compiler (CDC) 
C compiler (Encore) 
C compiler (DEC) 

C++ Extended C Programming Language. 
ux cc 1.2.1 

COBOL COmmon Business-Oriented Language. 
CA COBOL5 5.3 
NV COBOL 1.7 
VX COBOL 4.2 

C++ compiler (AT&T) 

COBOL-74 compiler (CDC) 
COBOL-85 compiler (CDC) 
COBOL-74 compiler (DEC) 
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Software 

Language Description of the language 
~achrnne ~arne Version Description (Source) 

Emulators Assembly Language Simulators for another computer. 
CA E~ULATE 1.0 CDC 3200 computer (U of~innesota) 
CA ~ACROll 2.0 DEC PDP-11 emulator (U of ~innesota) 
CA MIXAL 2.0 Knuth MIX computer (U of ~innesota) 
CA MIXBYTE 1.0 ~IX decimal machine language simulator 
UX bsim 3.0 iPSC -Intel Hypercube simulator (Intel) 
VX ISPS Instruction Set Processor Simulator 

FORTH FORTH-83 Programming Language and Environment. 
UX forth 1.2 very close to FORTH-83 (~itch Bradley at S~) 

FORTRAN IV ~SI 1966 FORmula TR~slation language- numerical language. 
CA ~ 5.4 ~i~nesota Fortran compiler (Use not recommended) 
CA ~ 4.8 ForTr~ compiler (CDC) (Use not recommended) 

FORTRA~-77 

CA 
CA 
~ 

ux 
vx 

~SI 1977 FORmula TR~slation language - extended numerical. 
~77 2.7 ~innesota Fortran-77 (U of ~innesota) 
FT~5 5.1 Fortran-77 compiler (CDC) 
FORTR~ 1.5 Fortran-77 compiler (CDC) 
f77 2.00 r51 Fortran-77 compiler (Encore) 
FORTR~ 5.1 Fortran-77 compiler (DEC) 

GPSS General Purpose Simulation System. Discrete event simulation. 
CA GPSS 2.0 GPSS compiler ~orthwestem U) 

Icon String and List Processing Language. 
UX Icon 6.3 Icon (University of Arizona) 

LISP LISt Processing language- non-numerical, symbolic-expression. 
CA LISP 4.1 LISP interpreter (U of Texas) 
CA ALISP 3.2 LISP interpreter (U of ~ass. at Amherst) 
UX kcl 1.25 Kyoto Common LISP (I.~.S., Kyoto) 
UX lisp 1.0 Franz LISP (Encore) 
UX xlisp 2.0 XLISP (object-oriented Lisp) 
UX scheme 10.2 ~IT Scheme 
VX LISP 2.2 VAX Common LISP (DEC) 
UX xt 3.1 T interpreter/compiler (Yale Scheme Superset) 

MODULA-2 ~odula-2 Programming Language. 
UX me 2.0 modula (ETH) 

OPSS General Purpose Expert System Language. 
VX OPS5 22-31 (DEC) 

Pascal ISO 7185 Standard Pascal. General-purpose structured language. 
CA PASCAL 4.2 Pascal compiler (U of Minn) 
CA AP AS CAL 4.2 Full ASCII Pascal compiler (U of Minn) 

continued on page 242 
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continued from page 241 

242 

Language Description of the language 
Machine Name 

NV 
ux 
vx 

PASCAL 
pc 
PASCAL 

Version 

1.5 
4.0 
3.8 

Description (Source) 

Pascal compiler (CDC) 
Pascal compiler (Encore) 
Pascal compiler (DEC) 

PROLOG Logic programming language. 

RPG-11 

SIMAN 

UX wup 2.0 
VX Prolog 2.4 
UX sbprolog 2.2 

Waterloo Pro log Environment (U of Waterloo) 
Prolog compiler (Quintus) 
Pro log compiler from SUNY Stony Brook 

Report Program Generator II- business-oriented language. 
CA RPGII 1.0 RPG-II translator (U of Minnesota + CDC) 

Siman simulation language. 
ux sc 3.5 Siman system (Systems Modeling Corporation) 

SIMSCRIPT SIMulation tranSCRIPT language - discrete event simulation. 
CA SIMII5 4.6 SIMSCRIPT ll.5 compiler (CACI) 

Smalltalk Object-oriented Language. 
UX st 2.0 Little Smalltalk (U of Arizona) 

SNOBOL4 StriNg Oriented and symBOlic Language- non-numeric language. 
CA SNOBOLC 3.3 SNOBOL4 interpreter (UC Berkeley +Minn.) 
CA SNOBOL 3.10 SNOBOL4 interpreter (U of Colorado) 

System-Implementation Languages Machine-dependent, medium-level. 
CA SYMPL 1.4 SYsteMs Programming Language compiler (CDC) 
NV CYBIL 1.0 Cybil compiler (CDC) 

Senior analyst programmer Jane Gehan splits her time between 
the networking and programming languages groups at ACS. She 
has worked at ACS for the past five years. 
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DEC Systems 

Marisa Riviere 
MARISA@UMNACVX 

If you are using the ACS VMS system ... 

D he May 1989 issue of this Newsletter highlighted 
the ACS VMS system, called VX. In that issue we 

described available system software and documentation, 
the system itself, its hardware configuration, and its net
work connections. We also provided articles on setting up 
user accounts, learning the system and accessing docu
mentation, producing output, and using ACS consulting 
services, electronic mail, and conferencing software. 

Other articles described available applications, such as 
artificial intelligence, text processing and editing, graph
ics, statistics and data base management packages, and 
mathematical and engineering libraries. We also de
scribed the programming languages, environments, tools, 
and network utilities available on VX. 

Articles such as "A Look at VMS for NOS Users," and 
"Your VMS User Name, its Privileges and Restrictions" 
included topics for those users switching from NOS to 
VMS. We also included short articles about the available 
tools for the administration of instructional accounts. 

For copies of the May issue of this Newsletter, and other 
issues referred to in this article, please call the ACS 
Documentation Group at 626-1093. 

New developments since the May issue are: 

• We have developed a new documentation retrieval 
package, ListDoc. ListDoc makes it easy to locate, 
access, list, search, edit and print on-line documen
tation. It can handle documentation maintained by 
users' groups as well as ACS documentation. An 
article in the September Newsletter contains more 
information about ListDoc. Documentation about 
ListDoc is available from the VMS Help library 
and from ListDoc's own help facility when using 
the menu-driven mode of the package. 

• We extended the Tapes and Disk Manager System 
to SELECT tapes based on their comment string. 
This feature helps locate tapes without reference to 
a storage location. It is also handy for rotating 
tapes using an "old, current, and future" scheme. 
An article in the September Newsletter describes 
the details of this feature. Information about the 
SELECT option has been added to the VMS Help 
library and to the on-line Tapes_ manager docu
ment. 

• ACS can provide support (system time and disk 
space) for departments who like to maintain Notes 
conferences of general interest for researchers in 
particular fields. Researchers maintaining on-line 
conferences are welcome to announce them through 
the Conferences_ catalog or in this Newsletter. 

• We have upgraded the disk system to MRS units 
manufactured by the EMC Corporation, providing 
VX with additional disk space at lower costs than 
the previous year. Since the disk's upgrade, we 
combined paired units into one unit. The additional 
space allowed us to skip archiving files on the drive 
used for research and commercial users. The 
change implies a change in the login root directo
ries for some users. See more about this in the July 
issue of this Newsletter, or in the News Notes 
conference items 44 and 46. 

• The VX system has achieved a higher level of 
stability in the past months. A report on the 
problems we encountered on VX during late spring 
was included in the July Newsletter (also available 
in the News conference item number 48). 

• The VX system has been fairly saturated during the 
summer months. Current plans are to expand the 
VMS system to a cluster configuration with the 
addition of a 6000 processor for fall quarter. 

continued on page 244 
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continued from page 243 

ACS will now help install special packages on VX 
for departments as special applications, such as 
office automation or departmental data bases, to be 
used by groups of users. ACS will work with 
departments to set level dollar services and/or 
volume discounts. 

The VMS system DECnet protocol has been incor
porated into CICnet. You can now communicate 
directly with nodes at other universities on the 
CICnet using DECnet. See the "DECnet and 
CICnet" article in the September issue of this 
Newsletter for more information on CICnet. 

If you own or plan to own a VMS or Ultrix 
System ... 

• DEC has renewed its contract with the University 
of Minnesota to provide lower rates for hardware 
acquisition, documentation, and software licenses 
and updates. ACS is the distribution point for 
software and documentation purchases. An article 
describing the contracts is included in this issue. 

ACS also coordinates consulting on DEC systems 
software (VMS and Ultrix) and provides training 
and help with system installation and maintenance 
procedures to VMS and Ultrix system managers. 
The on-line document DEC_Systems has a de
tailed description of the available contracts and 
support resources. 

• There is now a University-wide VMS technical 
support group that provides a forum for VMS 
issues. Through this group, system managers can 
obtain information and help from other colleagues. 
The group meets regularly once each month and 
maintains up-to-date communication in the 
VMS _Managers on-line conference on the VX 
system, which is open to all VMS managers. 

ACS classes for general VMS users are not re
stricted to users of the ACS system. Classes are 
announced in this Newsletter and users of other 

Systems 

VMS systems are welcome to attend. Special 
arrangements can be made for additional classes of 
special resources or software. 

• Software discounts for third-party vendor products 
may be available if purchases take place as a single 
order for a number of systems. ACS encourages 
VMS and Ultrix systems to prepare combined 
orders for eligible software. A list of available 
products, which will be updated as more products 
became available, will be included in the 
DEC_Systems writeup. 

DEC, VMS, or Ultrlx systems on the University 
networks 

• The inclusion of VX on CICnet mentioned earlier 
in this article is not unique to that system. All 
DECnet nodes of the University of Minnesota 
joined CICnet in September. Thus, your VMS or 
Ultrix system can use direct DECnet communica
tions with nodes at other universities on that net
work. See the "DECnet and CICnet" article in the 
September Newsletter for more information on 
CICnet. 

• Now that they are included in CICnet, the coordi
nation of DECnet nodes reaches a higher level of 
interdependency, since mistakes on tuning or 
naming conventions will affect not only the Uni
versity but CICnet members as well. If you will be 
running DECnet on your system, the VMS System 
group will assign you a network address, provide 
you with tuning information, and verify that the 
name(s) you select for your system will not conflict 
with names at other nodes. For help installing 
DECnet and/or a list of the DECnet systems at the 
University, contact Alan Kaufman at 626-0885 or 
Marisa Riviere at 626-0268. 

• Some VMS and Ultrix network products may 
not be suitable for the University network. If 
you plan to purchase DEC or another vendors' 
equipment to install a network configuration 
with systems located at different sites, please 
contact ACS or the Telecommunications de-
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partment for more information. These restric
tions do not apply to the standard DECnet 
protocol. 

It is likely that you will want TCP/IP on your 
system, since this network protocol is the one 
used by most of the non-VMS systems on 
campus. A version of TCP!IP from CMU is 
available for University systems. The soft
ware is free of charge and informally sup
ported by user's groups. It has proven to be 
stable, running without major problems on 
several systems at the University. A distribu-

The VMS System Programming Group, from left to right: Stuart 
Stanley, Marisa Riviere, Alan Kaufman, and DaveNieters. The 
group maintains the ACS VX: system and provides software dis
tribution and consulting support for VMS and Ultrix systems at 
the University. 

Originally from Buenos Aires, Argentina, Marisa Riviere has 
headed the VMS group since 1985, working with her team on 
software development projects and coordinating a campus-wide 
technical group of DEC System users. 

tion copy of CMU TCP!IP can be obtained 
from ACS. There are also versions ofTCP/IP 
marketed by DEC and the Wollongong Group. 

How can we help you? 

The ACS VMS System Group-Alan Kaufman, Dave 
Neiters, Stuart Stanley, and myself-will be glad to help 
you with any questions about VMS or Ultrix system, but 
please contact the ACS Help-Line first (626-5592) for 
general information. When necessary, they will refer your 
call to us or to the ACS group best able to help you. 

Alan and Dave are graduates of the University Computer Sci
ence department. Alan specializes in VMS software engineer
ing and VMS networks. Dave specializes in software develop
ment and VMS system installation. 

Stuart is a Computer Science senior at the University. He has 
been working in the VMS group since 1985. His area of 
expertise is VMS internals. 
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Systems I 

ACS's Central and Network Configuration 

Lawrence Liddiard 

m ur configuration diagram (on the facing page) il
lustrates the present ACS central and network 

configuration, our central system computers with their at
tached disk storage and network devices. (Although not 
shown on this diagram, each ACS central system also has 
9-track, dual1600 and 6250 density magnetic tape units 
for user files and disk storage backup. CA has a 7-track 
tape unit to assist in converting older media tapes to newer 
ones.) Each ACS system provides research, instructional, 
and public service computing. 

The Processor Key in the upper right of the diagram 
explains the content of the five large rectangles, which 
represent five central systems: the two CYBER systems, 
the two V AXNMS systems, and the ENCORE Multimax 
system. Briefly, each processor rectangle contains the 
following information: 

Above the top-left comer of each processor rectangle, in 
bold type, is a two-letter mnemonic ID. These mnemon
ics- NV, CA, VX, VZ, and UX- are commonly used 
to refer to each system. Inside the boxes at the top left, in 
bold type, is a brief indication of the service provided by 
each system. At the top right, also in bold type, is the 
operating system name and numeric level. From the left: 

• NV, managed by ACS for the Institute ofTechnol
ogy, emphasizes CAD/CAM (Computer-Aided 
Design and Manufacturing) software, as a Control 
Data Engineering Center running the NOSNE 
operating system. 

• CA, the second system, is a Control Data Corpo
ration (CDC) CYBER running the NOS 2.7 oper
ating system. 

• VX and VZ, the third and fourth systems, are 
Digital Equipment Corporation (DEC) V AXes 
running the VMS 5.1 operating system. VZ pro
vides service only to University users. 

• UX, the fourth system, is an ENCORE Computer 
Corporation Multimax system with 6 processors 
running UMAX 4.3, a UNIX-compatible system. 

To the left in each system rectangle, beneath the service 
description, is the name and model number of the central 
system. Under the name and model number, the current 
number of central processors for the system is given. Also 
to the left for CYBER systems, beneath the current 
number of central processors, the number of peripheral 
processing units is given. These are auxiliary computers 
on CYBERs that perform input/output and "bookkeep
ing" operations besides controlling job flow. For VX and 
VZ the DECnet address is listed in this position. The 
bottom name, shown in the standard form of 
system.dept.university.educational-network, is the internet 
address for the processor. 

To the right, beneath the operating system name and 
numeric level, is a figure indicating the approximate total 
central processing speed of the entire system, measured in 
million integer instructions per second (MIPS). For 
multiple central processor systems there is a second line 
giving the processing speed in MIPS for a single proces
sor. The next figure on the right gives the size of each 
system's central (or main) memory in millions of units -
megacharacters (MCHARS) or megabytes (MBYTES) 
as appropriate for each system. The bottom network 
address is that for BITNET mail and file transfers. 

Other items in the diagram represent devices attached to 
ACS's central system computers and networks. The 
circles above the processor rectangles represent disk mass 
storage and paths attached to each system. The disk 
capacity is given in megacharacters or megabytes as 
appropriate. 

Rounded rectangles describe input/output and network 
servers in this diagram. The BITNET router, Xerox 8700 
laser printer, and the card reader are attached directly to 
specific processors. The remaining servers are attached to 
the ACS Lauderdale Ethernet enabling all users to access 
ACS resources, outs tate campuses, and external Intemets 
through connections to the University of Minnesota back
bone network. 
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I Networking 

The State of the Network 

Roger L. Gulbranson 
ROGER@UX.ACSS.UMN.EDU 

D find that, as I write this column, my third annual 
review of campus and ACS networking, my staff 

members and I covered many of the necessary details of 
the state of the network in our Networking issue of the, 
then, ACSS Newsletter (see the June 1989 issue). So, 
rather than just repeat all of that, I plan to cover the few 
updates that are necessary and then launch into the area of 
futures. The problem is that networking futures can be 
quite nebulous so I can't tell if what I am about to say gets 
classified as future reality, wishful thinking on my part
with a bit of soapbox journalism thrown in, or just plain 
blue sky. I'll let you-and the future-decide. 

I had hoped that many of the backbone modifications 
mentioned in my June article ("The Campus Internet and 
Beyond") would have taken place by the time the article 
was published, but they took a little bit longer and took a 
slightly different form that was originally envisioned, but 
most of them are now in place. The campus backbone now 
also supports full AppleTalk Version 1 routing using a 
separate system of Apple Macintosh-11-based routers. 
AppleTalk Version 2 routing on the backbone is being 
planned. 

Our regional network, CICnet, now supports DECnet 
routing to 9 of its 11 members and to HEPnet (the High 
Energy Physics network). CICnet is also exploring sev
eral areas of enhanced networking. One of the items at the 
top of the list is video networking. 

Video networking is a major topic in itself. The general 
idea is that a video signal is digitized by a Codec (Coder
Decoder), possibly compressed, and sent over a digital 
network to another site where the inverse operation takes 
place. Uncompressed full motion video signals require 
about 90 Mbps (Mega bits per second) of bandwidth.2 

Video compressors can compress this by over three orders 
of magnitude. While the quality of the signal at full 
compression is a subject for debate, quite reasonable 
quality is achieved in the bandwidth range of 772 Kbps 

(halfTl) to 3.088 Mbps (two Tl). International standards 
for video compression are in the works (CCITT H.261, 
sometimes referred to asP x 64). 

The applications for video networking are almost limit
less. Two typical applications are holding "long distance" 
meetings or seminar courses and having instructors teach 
courses to "wide area" audiences. 

Locally, the state of Minnesota in cooperation with the 
educational institutions in the state is in the process of 
defining a state-wide telecommunications backbone that 
will integrate voice, video, and data transmissions among 
the public institutions in the state (including state govern
mentagencies, the University, the state university system, 
and the technical colleges). This system will be called 
STARS (State Telecommunications Access and Routing 
System). While many details of what STARS will be are 
yet to de determined, it is clear that developments in this 
area will benefit the University. 

ACS is working on a number of networking futures. Many 
of these are not directly noticeable by the user, but we 
expect them to help us keep the network operational. 
(Note that networks work best when they become invis
ible to the user.) We have made unified network monitor
ing a priority. We will be using the Internet SNMP 
(Simple Network Monitoring Protocol) to monitor the 
backbone routers and our terminal servers to make sure 
that they are operational and providing the necessary 
services. 

Many of the ACS futures depend upon expanding our uses 
of various Internet protocols. While we continue to 
support familiar protocols like telnet and ftp, we are 
expanding into new areas. We now support a POP (Post 
Office Protocol) server on our Encore UX system that can 
be used to read and send mail from a POPmail Hypercard 
Stack (see the August 1989 issue of the Microcomputer 
Newsletter). We also support an AppleShare-compatible 
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file server on this system as well. We are beginning to 
work on supporting X Windows and other forms of 
microcomputer-to-central-system applications. (POPmail, 
developed by the Microcomputer and Workstation Net
works Center, is the ftrst of what we hope are many similar 
types of applications developed at the University). We 
have dialin SLIP (Serial Line Internet Protocol) on a dialin 
rotary (626-1631), which can be used to support these 
applications.3 We are looking into the availability of 
applications and network software that can make use of 
SLIP connections. 

Saving the best for last, the University has created a 
Department of Networking Services. Economics Profes
sor Marcel Richter will be the department director. ACS 
looks forward to helping this department define network
ing priorities and then helping to accomplish them. 

Notes 

1 The other participating members of CICnet are the 
University of Chicago, the University of Illinois at Chi
cago, the University of Illinois at Urbana-Champaign, 
Indiana University, the University of Michigan, Michigan 
State University, Northwestern University, and the Uni
versity of Wisconsin. The University of Iowa and the 
Ohio State University are also CICnet members. 

2 This is a lot of bandwidth, even by today's standards. 
Phone company bandwidth is measured in multiples of 
voice channels, 64,000 bits per second per channel. The 
first major grouping of channels is T1 at 24 voice channels 
or 1.544 Mbps. The next grouping commonly available is 
T3 at 28 T1 channels or 44.736 Mbps. 90 Mbps is 
(roughly) two T3 channels. 

Networking 

3 SLIP supports Internet Protocol (IP) connections over 
asynchronous (phone) lines. This allows a microcom
puter owner to create a "network" connection from their 
system which would typically be at home (we hope that 
most on-campus users are utilizing the higher speed con
nections available on campus). While the speeds of such 
connections are typically much slower than, for example, 
an Ethernet connection, many applications such as e-mail 
can operate quite satisfactorily. 

Associate Director Roger Gulbranson, who has a Ph.D. in 
physics, is in charge of networking at ACS. He enjoys preparing 
food from several oriental cultures and holds an annual series of 
Chinese New Year's dinner parties. He also finds himself 
devoting too many hours to "house maintenance" under the 
supervision of his fiancee. 
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Recent Changes 

A Review of Recent Changes 

Steven Brehe 
SKB@UMNACVX 

lltl CS made several changes during the summer; this 
fill article helps you catch up by summarizing several 
of the changes that may be of interest to you. 

Most of the changes mentioned here were discussed in 
greater detail in issues of the ACS Newsletter from June 
through September. These issues are available for refer
ence in our Computing Information Center, 128A Lind. 
You can also get your own copies of back issues by calling 
626-1093. 

ACSS Becomes ACS 

As we announced in our September issue, ACSS has 
changed its name to Academic Computing Services (ACS) 
as a result of the ongoing reorganization of computing 
services. What was our microcomputer group is now a 
separate University unit called the Microcomputer and 
Workstation Networks Center. 

We hope to have more complete information about the 
reorganization of computing services in our November 
issue. 

Staff and Services Cut 

Faced with both declining income and increasing use of 
our systems by University students and faculty, ACS is 
cutting the equivalent of twelve full-time staff positions 

and eliminating or reducing some services, among them 
the following: 

• We have eliminated consulting for text proc
essing. 

• Consulting for humanities computing and ar
tificial intelligence will be reduced by 50 per
cent 

• Full support for mathematical computing will 
be limited to a much smaller set of the most 
frequently used software. 

• West Bank consulting on central systems has 
been discontinued. East Bank hours will be 
reduced. 

• Hours at the Computing Information Center, 
128A Lind, have been reduced (to 8:30am to 
noon and 1 to 4:30pm) and some services 
(such as the documentation data base and the 
photocopying of manuals for users) have been 
eliminated. 

• We can no longer provide free copies of the 
Introduction to UNIX Computing to students 
in courses using the ENCORE, and we have 
discontinued some all-University publication 
services, like Minnesota Computing. 
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• We have reduced the number of shuttle runs 
between the campuses and Lauderdale; those 
on campus who print flies and plot graphics at 
Lauderdale will often notice that it takes longer 
to receive their output. 

• Lauderdale attended hours have been cut, so 
magnetic tapes will not be mounted between 
midnight and 6 am. 

• Our tape library hours have been reduced to 9 
am to noon and 12:30 to 3 pm. 

For more information about the reductions in staff and 
services, see the August Newsletter. 

Software 

We have made VMS magnetic tapes easier to use with a 
set of procedures called T APEPROCEDURES now on 
VX. See the August issue for more information. 

We have also made VX on-line documentation easier to 
use with the new ListDoc documentation system. See the 
September issue. 

For statistics users, SPSSX Version 3.1.1 and Minitab 
Version 7.1 are now on VX, along with the SAS/IML 
package for matrix creation and manipulation. See our 
August and September issues. 

We have installed an improved version ofGENCORD on 
VX and now offer a new version of GENCORD for the 
IBM-PC. Our August issue has details. 

Version 9 of the International Mathematical and Statisti
cal Library (IMSL) was removed from CA and VX. 
Version 1 0 is now available on both systems. 

Version 2 of the NBC Core Library (CMLIB) is now 
available on VX and UX. See our June issue for details. 

Networking I 

BITNET and CSNET Form 
CREN 

From a CREN news release 

D woof the nation's leading academic and research 
computer networks have announced that final 

steps are being taken to merge their organizations. Ira 
Fuchs, President of BITNET, and Bernard Galler, Chair
man of CSNET, jointly reported that the two networks, 
which together include 600 colleges, universities, govern
ment agencies, and private sector research organizations, 
will unite to form the Corporation for Research and 
Educational Networking, CREN. 

Galler, a Professor of Electrical Engineering and Com
puter Science at the University of Michigan, commented: 
"The aims of CSNET and BITNET-to support and 
promote the use of computer networks on campuses and 
within research organizations-have converged over the 
last several years. We believe that by bringing these two 
networks into a single organization, we will be able to 
provide better service to our network users and more 
effectively participate in the fast-changing national net
work environment." 

CSNET currently lists 145 institutional and corporate 
members, and BITNET 480 members. Together, the two 
networks cover all 50 states and 32 foreign countries. 
Both maintain gateways to EARN (European Academic 
Research Network), NetNorth (Canada), and the National 
Internet. 

A gradual transition period is planned to bring together 
CSNET and BITNET services. 
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Computing and You 

A New Focus on Computer Screens 
Reprinted with the permission of the 
University of California Berkeley Well ness Letter 
©Health Letter Associates, 1989 

llJ y 1990 some 70 million people will be working at 
VDTs-video display terminals-and that does 

not include those who use computers at home. Many 
people who spend their workdays in front of terminals 
suffer from eyestrain (visual fatigue, headache, eye irrita
tion, and similar symptoms). But according to a report 
published last year in the Journal of Occupational Medi
cine, these problems were judged no worse than those 
caused by any close work and were "not unique to VDTs." 
Now, however, clinical findings at the School of Optome
try at the University of California, Berkeley, suggest that 
working regularly at a VDT may cause a premature loss in 
the eye's ability to focus. Dr. James Sheedy, chief of the 
VDT clinic at the university, emphasized that his evidence 
was preliminary and that his conclusions were based on 
people who had come to the clinic with eye problems
not on a controlled study. 

Still, of 153 patients who averaged six hours a day at a 
VDT for four or more years, more than half had difficulty 
changing focus. Presbyopia, or loss of ability to focus 
with advancing age, accounted for half these problems. 
The rest of the patients, though, were in their twenties and 
thirties and should have had good focusing mechanisms. 
Appropriate eyeglasses corrected the problem. But this is 
really the question-do people who work at computers 
need to have their eyes checked more often than usual? 
Will regular glasses do? 

Recent legislation in Suffolk County, New York, requires 
that employers pay for eye checkups for workers using 
VDTs, as well as for their glasses or contact lenses. If you 
work at a computer screen, you should have your eyes 
checked annually. And when you have your checkup, tell 
your eye-care professional that you work at a screen. 

Keep the following pointers in mind: 

• If you already have corrective lenses, you 
may need a special prescription for work at a 

terminal. Your regular reading glasses, de
signed to focus at about 18 inches, may not be 
right for VDT work if the screen is farther 
away. 

• Bifocals may not be well suited for VDT 
work because the near-vision part of the lens 
is designed for looking down. Even trifocals 
may not help, since the field of vision in the 
medium-distance range will be too narrow to 
take in the whole screen. If you wear glasses 
and use a VDT, you'll probably find that 
single-vision lenses are best for this distance. 

There are other ways as well to cut down on VDT eye
strain: 

• Choose nonreflective glass screens, and 
make sure there is no reflected glare from 
windows or light fixtures. Overly bright 
light can be worse than inadequate lighting. 

• Keep the reference document as close to the 
screen as possible and at the same level, so 
that you needn't change reading focus as 
you work. Light it at the same intensity as 
the screen. 

• Keep your screen 10 to 15 degrees below the 
straight-ahead eye position. 

• Take frequent breaks-15 minutes every hour 
or two-to perform non-VDT work. Look 
away from the screen frequently but mo
mentarily to rest your eyes. Blinking more 
often that usual can also help. 
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Systems I 

The UN Parameter on ROUTE and PRINT 

David Bianchi 
OJB@CA.ACS.UMN.EDU 

m ecause of expected networking changes affecting 
file printing, we will restrict the use of the UN 

parameter on the ROUTE and PRINT commands. We 
expect to make this change on November 1. You should 
update all of your ROUTE and PRINT commands 

If you are using: 

ROUTE with DC=PR,UN=BC or DC=LP,UN=BC 

ROUTE with DC=PR,UN=EA or DC=LP,UN=EA 
ROUTE with DC=PR,UN=EB or DC=LP,UN=EB 
ROUTE with DC=PR,UN=Rl or DC=LP,UN=Rl 
ROUTE with DC=PR,UN=R2 or DC=LP,UN=R2 
ROUTE with DC=PR,UN=R3 or DC=LP,UN=R3 
ROUTE with DC=PR,UN=R5 or DC=LP,UN=R5 

PRINT with UN=BC 
PRINT with UN=EA 
PRINT with UN=EB 
PRINT with UN=Rl 
PRINT with UN=R2 
PRINT with UN=R3 
PRINT with UN=R5 

according to the table below. See 
WRITEUP,COMMAND=PRINT or call the ACS 
HELP-Line (626-5592) if you have questions regarding 
this change. 

You should now use: 

PRINT with no PR or PR=XEROX 
or ROUTE with no UN 
PRINT with PR=LIND 128A 
PRINT with PR=ANDH170B 
PRINT with PR=BLGH140A 
PRINT with PR=FOLH14A 
PRINT with PR=EL TH121A 
PRINT with PR=CLIBB40A 

PRINT with no PR or PR=XEROX 
PRINT with PR=LIND128A 
PRINT with PR=ANDH170B 
PRINT with PR=BLGH140A 
PRINT with PR=FOLH14A 
PRINT with PR=ELTH121A 
PRINT with PR=CLIBB40A 
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!systems 

DEC Systems Support Contract: 
News For The Coming Year 

Marisa Riviere 
MARISA@UMNACVX 

D n the September issue of this newsletter we de
scribed the discount programs that ACS had nego

tiated with DEC on behalf of the DEC systems at the 
University. That program has been successful. The 
number of VMS systems throughout the University has 
more than doubled since last year and more are expected. 

ACS will continue to distribute the VMS and Ultrix 
software to the University community, and the changes 
and additions to this year's DEC support programs will, 
we believe, greatly benefit the University. 

The new contracts for the 1989-1990 year extend the 
various educational discounts for software and documen
tation and the grants for hardware acquisitions. The high
lights of this year's programs include the changes to the 
Educational Software Library (ESL), which now include 
a larger software library for VAX systems, from the work
station to the central system. The new Campus-wide 
Software License Grant (CSLG) program entitles eligible 
educational systems to free licenses for VMS, Ultrix, and 
a number of VMS and Ultrix products. 

A full description of the different contracts, costs, and 
software is provided in the on-line document 
DEC _systems, which is accessible through ListDoc. Short 
descriptions follow: 

1) Educational Software Library 

The Educational Software Library (ESL) entitles Univer
sity owners of VAX systems, ranging from workstations 
to central systems, to utilize a large number of VMS and 
Ultrix products for a yearly membership fee. This fee is 
less than the yearly maintenance costs of one or two 
software products alone. ACS handles the distribution of 
software to sites that hold this type of contract. A list of 

the products available in the ESL can be found in the on
line DEC_systems documentation (see above). A more 
detailed description of this program and of each of the 
products included in the library is available in the on-line 
document ESL _Booklet, also available through ListDoc. 

2) Campus-wide Software License Grant 

This program grants free licenses for over 160 of DEC's 
products to educational VAX systems at the University. 
Eligibility for participation is based on the function of the 
system and meeting the conditions of the contract. 

It is likely that many systems that receive software distri
bution under the ESL program will obtain a license for the 
CSLG plan. A full list of contract terms and the products 
that the CSLG plan covers is included in the on-line 
ESL_Booklet document on VX. 

3) Right-to-copy program 

The right-to-copy contract entitles managers of any VMS 
system at the University to obtain VMS products at 
reduced prices. 

Because of the extensive ESL program covering most 
VAX software, there are only a few products remaining 
that University systems would need to "copy" from ACS 
under these terms. ACS will act as a coordinator among 
systems to facilitate arrangements for distribution. Thus, 
once any site obtains a given product not included in the 
ESL, other sites can benefit from lower maintenance 
costs. When requested, ACS will arrange the contracts 
with DEC and handle the distribution of the media. 
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4) DEC's Educational Market Basket and addi
tional discounts 

Systems that do not qualify for the Educational Software 
Library (or that require additional software that may not 
be available on a right-to-copy contract) can benefit from 
DEC's Educational Market Basket. This program offers 
software licenses for DEC systems to universities at 
discounted prices that may be as low as 50 percent of the 
regular list prices. 

5) Hardware and documentation discounts 

Additional discounts are available for hardware and docu
mentation. Hardware acquisitions at discounted prices 
can be handled directly through the Purchasing Depart
ment of the University. Documentation discounts are 
available through ACS. 

6) ACS support 

The ACS Help-Line provides general support for VMS 
users. The VMS System Programmers Group provides 
additional support for more complex questions, including 
those concerning system maintenance. Problems that 
cannot be resolved by ACS personnel are referred to DEC. 
For new users, the ACS VMS System Group will help you 
become acquainted with VMS or Ultrix system manage
ment tasks. ACS also works on handling umbrella con
tracts for third-party vendors of VMS products for all type 
of systems. 

Please contact our User Services Consultant at 626-0200 
for more information about these programs, or to make 
arrangements to help you to evaluate, purchase, or main
tain your system. 

Graphics 

Calcomp Plotter Removal 

Michele Lewis 

We are planning to remove the Calcomp plotter on De
cember 31 because of budget restrictions. If you have 
problems or questions concerning the Calcomp, please 
call Mike Frisch at 625-5830. 
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Conventions 

256 

Conventions 

Throughout this and other ACS publications, we have adopted these conventions: 

Messages and prompts from the ACS computers appear in plain type, like 
this. 

Words that the computer systems replace with a specific name, value, or other informa
tion appear in italic type, like this. 

Commands you type at your terminal keyboard appear in bold face type, like 
this. 

Words that must be replaced by a specific name, value, or command that you type in 
appear in bold italic type, like this. 

Comments to interactive sessions and program files are enclosed in {curly braces, like 
this } . 

Here's an example: 

save, filename 

is a command you type in. You type save and replace filename with the name of your file. The 
system may respond with the message 

filename ALREADY PERMANENT { An example of a system message. } 

where filename will be replaced by the name of the file you attempted to save. 

The symbol <CR> refers to the carriage return (or RETURN) key on the terminal. The 
<CR> serves as a terminator for commands you type at your terminal. In most cases 
we do not show <CR>; we assume you know to type it after every command. 
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Central Systems 
Fall1989 

Short Courses I 

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

Introductory Courses 

Introduction to V AXNMS Operating System 
Overview of the NOS 2 Operating System 
Overview of the NOSNE Operating System 

Oct 9-18 
Oct 10 
Nov 1 

MW 
T 
w 

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

Elective Courses 

VI Editing: UNIX Seminar 
Tapes in NOS 2 
Using SPSSX (Statistics Package) 
Programming in C 

Oct 10-12 
Oct 17-24 
Oct 23-27 
Oct 24-26 

Tapes in VMS 
Electronic Mail (VAX and BITNET) 
Using SAS (Statistical Analysis System) 
Math and Engineering Software 
Introduction to PicSure Graphics 

Oct 26- Nov 2 
Nov6-8 

TTh 
TTh 
MWF 
TTh 
TTh 
MW 
MTTh 
MW 
TTH 

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

Nov 13-16 
Nov 13-15 
Nov 28-30 

Registration Information 

Prerequisites: Please note any prerequisites for the class 
you are interested in. Instructors will not be able to review 
any prerequisite information. For more information on 
prerequisites, call the Computing Information Center at 
625-7397. 

Limits: 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 ACS 's Comput
inginformationCenter,128ALindHall. (Hours: 8:00am 
to noon and 1:00 to 4:30pm, Monday through Friday.) To 
register call625-7397. you can also register by electronic 
mail-write to MAo@UMNAcvx or MAo@UMNAcux. Please 
call to cancel if you later decide not to attend, so we know 
how many to expect. Deadline for registering is 4 pm on 
the last working day before the class begins. For registra
tion information, call625-7397. 

Note: Thursday and Friday, November 23-24, are Uni
versity holidays. No classes will be held. 
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Short Courses 

West Bank Computing Services 
Fall1989 

Microcomputer Software Classes 

WBCS offers microcomputer classes upon demand in
stead of setting a specific schedule in advance. To register 
for a class or for more information, call Shu-Fan DeJ arlais 
at 624-0877. 

Computer Seminars* 

WordPerfect 5.0 Monday 

Lotus 1-2-3 

Tuesday 
Thursday 
Friday 
Friday 

Monday 
Wednesday 

5:15-6 pm 
3:15-4 pm 
1:15-2 pm 
11:15-12:00 
1:15-2 pm 

1:15-2 pm 
5:15-6 pm 

Telnet Thursday 12:15-1 pm 

WBCS offers weekly seminars throughout the quarter. 
These seminars are free of charge and provide an oppor
tunity for users to discuss problems with and learn new 
techniquesaboutWordPerfect5.0andLotus 1-2-3. Each 
session lasts no longer than one hour and is located in 135 
Blegen Hall. Please call 624-6526 or stop by the 170 
Anderson Microlab for more information. 

* Subject to cancellation without notice. 
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Phones/Hours/labs I 

ACS PHONE NUMBERS PUBLIC LABS 
Administrative Office: 626-1600 TWIN CITIES CAMPUS 

HELP-Line 626-5592 Central System Interactive Micro 

Access: Printing 

ACS systems (CA,NV,UX,VX) East Bank 

3/12/2400 bps + 7 /Ell 626-1630 ApH 117 X 

12!2400 bps+ 8/N/1 626-1631 Arch 148 X 

LUMINA 626-2206 CenH X 

Accounts: ComH X 

CYBER CA, CYBER NV, ENCORE, VAX 625-1511 DiehlH 207, 270 L X X 

Computer Hours (recorded message) 626-1819 EddyH Annex 54 X 

Computing Information Center 625-7397 EltH 121 I X X 

Contract Services 625-2303 FolH 14, 14a L X X 

East Bank I/0, 128B Lind Hall 625-5082 FronH X 

Engineering Services 625-1595 LindHl I X 

Equipment Maintenance/Repair 625-1595 LindH 26 Closed for remodeling 

Graphics Software 626-5592 LindH 128B L X 

Information, Lauderdale 626-1600 LindH 306B X 

Lauderdale Computer Room/Services 626-0550 MasCanCtr M39 X 

LUMINA 626-2206 MechE308 I X 

LUMINA Consultant 626-2272 MoosT 8-425 X 

Magnetic Tape Librarian 626-1838 Phys 130 L X X 

Math and Engineering Packages 625-5830 PioH X 

Newsletter Subscription 625-7397 SanH X 

Permanent File Restoration 626-0595 TerrH X 

Public Labs VinH 203 X 

170 Anderson Hall 624-6526 WaLib9 L X X 

140 Blegen Hall 624-5278 
135 Classroom Office Bldg. 624-9226 West Bank 

121 Elliott Hall 624-0866 AndH 170 L X 

14 Folwell Hall 625-4896 BlegH 140 I X 

306B Lind Hall 625-9032 MdbH X 

B20MWL 626-2205 OMWLB2 X 

130 Physics 625-6820 
9 Walter Library 626-1899 St. Paul 

Lab Manager (14 Folwell Hall) 625-7850 BaH X 

Publications Information 626-1093 CentLibB40 I X 

Short Course Registration 625-7397 CentLibB50 X 

Shuttle Bus Service 625-9525 ClaOff 135 X 

System Status (recorded message) 626-1819 McNH 69 L X 

West Bank Computing Services 624-0877 Vet436 X 

For the phone numbers of consulting services, see the Help I - Impact line printers. 
Page. L - Laser printers. 

SYSTEM OPERATING HOURS 
The CYBER CA, the CYBER NV, the ENCORE UX, and the 
VAX VX systems run continuously from 6 pm Sundayuntil6 am 
the following Sunday. The systems are in unattended production 
mode each night from midnight until6 am. It is unlikely that any 
tape requests or printing will be processed during these hours. 
Normal operations resume at 6 am each day except Sunday. 

On the first and third Fridays of each month from 5 am to 7 am 
the CYBER CA and NV systems are unavailable. Low-rate 
hours are from 8 pm to 8 am Monday through Friday, and all 
operating hours on Saturday and Sunday. 
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