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Micro Sales and Support 

The University of Minnesota has 
recently negotiated contracts with a 
number of microcomputer 
manufacturers. These contracts 
permit the University to offer micros 
and peripherals to the University 
community at significant discounts. 

The University now has discount 
programs with IBM, Apple, Zenith, 
DEC, and Hewlett Packard. The 
programs include machines such as 
the IBM-PC, IBM-XT, Apple Macintosh, 
Apple Lisa, Zenith Z-1 oo, Zenith Z-

150, Hewlett Packard HP 150, and 
the DEC Rainbow. IBM discounts are 
roughly 40 percent off list; Apple 
about 50 percent; Zenith 38 
percent; Hewlett Packard about 50 
percent; and DEC about 45 percent 
off I ist. 

While no University departments 
have plans for requiring or 
recommending the use of any 
particular microcomputer in their 
programs and courses at this time, 
the situation could change in the 
future. Thus, it might be worthwile 
to check with others in your 
department about their interests, as 
well as consulting your own needs 
and interests, as you prepare to 
make your purchase. 

All sales will be conducted 
through the University Bookstores. 
Pre-and post-sale support is 
provided by ucc's Microcomputer 
Systems Group as well as by other 
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University computer centers (St. 
Paul, West Bank, Health Sciences, 
Duluth, Morris, Crookston, Waseca), 
and by the Administrative Data 
Processing Department (ADPD). ADPD 
specializes in administrative 
applications of micros, especially 
those that use information from the 
University's central data bases. Staff 
members in all these centers can 
assist you in making the appropriate 
choice for your microcomputing 
needs. 

Order forms are available at the 
Minnesota Bookcenter's Electronics 
Counter in Williamson Hall, and at 
the Micro HELP-line, 125 Shepherd 
Labs. When you place your order, 
you must pay a $250 deposit. You 
can pay this deposit with cash or 
certified check. University 
departments can use journal 
vouchers. 

All University departments qualify 
for discounts. Individuals must be a 
full-time faculty, staff (with work
related use), or student to qualify. 
Full-time faculty and staff are 
defined as those who work at least 
75 percent time and are eligible for 
the benefits package. Full-time 
students are undergraduates carrying 
at least 12 credits or graduate 
students carrying at least 8. 
Extension students are eligible if 
they meet the requirements of day 
school students and are enrolled in 

a degree or certificate program. You 
must bring evidence of your status 
with you when you place your 
order (e.g., a paid fee statement, 
letter of certification from 
Admissions and Records, or a 
faculty or staff ID card). 

Our Micro Systems Group has 
prepared a document on 
Microcomputer Terminology that 
you should know to make an 
intelligent purchase. We have also 
prepared Background Information 
documents for each of the 
microcomputers in the discount 
program. These documents discuss: 

• choosing a configuration 
• software 
• service options 
• where to get more information 
• how to order 

and include "before-you-buy" 
checklists and price lists. If you are 
unsure what hardware and software 
is most appropriate for your needs, 
this information should be helpful. 

You can also try out these micros 
at our Microcomputer Research Lab 
or call the Micro HELP-line, 376-
4276 (DR MICRO), for additional 
information. The Lab and HELP-line, 
located in 125 Shepherd Labs, are 
open for business Monday through 
Friday from 9:30 a.m. to noon and 
from 1 :30 to 4 p.m. 
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NOS 2 Interactive Procedure Directives 
In last month's Newsletter, we 
introduced the new interactive and 
menu procedures available with the 
upgraded version of NOS 2 CYBER 
Command Language (CCL). The 
procedure header and its parameter 
definitions as well as .HELP text 
were the focus of that article. Once 
you establish the procedure header 
and .HELP text for a procedure, it is 
much simpler to write it than under 
NOS 1. You have fewer procedure 
directives to worry about, and they 
are mostly familiar from NOS 1. 

Some NOS 1 CCL statements are 
available now only as operating 
system commands rather than for 
writing procedures. 

Procedures contain four kinds of 
directives, all preceded by a period: 
the procedure header (discussed last 
month), formatting and help 
directives, branching directives, and 
file directives. 

The formatting and help directives 
set up the text that appears on the 
screen during an interactive 
procedure call. These directives are: 

.CORRECT 

.ENTER 

.HELP 

.ENDHELP 

You use .CORRECT to specify the 
prompt that appears when a user 
types in an incorrect parameter 
value. The default prompt is 
"Correct." If you insert the directive 
".CORRECT, Please correct your 
entry" into your procedure, the 
system will print that text, followed 
by the parameter, followed by the 
parameter description contained in 
the procedure header. This line 
would appear on your screen for 
parameter FN, for example: 

Please correct your entry FN File Name: 

This whole prompt can be only 40 
characters long, upper and lower 
case, so your prompt text cannot be 
very elaborate. You can delete the 
parameter name (FN) in all prompts 
by using apostrophes rather than 
quotation marks around the 
parameter description (File Name) in 
the procedure header. 

The .ENTER directive specifies the 
prompt for a parameter entry. The 
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default prompt is "Enter." You 
could change the default prompt by 
inserting the directive ".ENTER, 

Please enter" into your procedure 
file. Again, the entire prompt can 
be no more than 40 characters. 

The .HELP directives appear in the 
section of the procedure following 
the header where you write text to 
explain the procedure and all its 
parameters. The general format is: 

.HELP,parameter,NOLIST. 

The directive .HELP alone is used to 
describe the procedure itself, as in: 

.HELP 
This procedure copyshifts and routes an 
ASCII file to a bin at Experimental 
Engineering, Lauderdale, or West Bank. 

The text starts on the line following 
the directive and can continue on 
following lines. For each parameter 
in the procedure you should also 
write .HELP text, as in: 

.HELP,FN 
Type in the name of the file you wish 
to copyshift and route. 

The NOLIST option on the .HELP 

directive, since it suppresses the 
display of parameter lists and 
acceptable parameter values, seems 
counterproductive for an interactive 
session. The .HELP section ends with 
the .ENDHELP directive. 

The branching and file directives 
are part of the procedure body that 
normally contains any set of 
operating system commands, 
procedure and function calls, or 
library commands. The branching 
directives are: 

.I FE 

.ELSE 

.ENDIF 

.EX 

The .IFE, .ELSE, and .ENDIF directives 
function in the same way as their 
operating system counterparts: they 
begin and end a set of commands 
that are executed if a given 
condition is true. For example: 

.IFE,FILE(FN,.NOT.LO),CHECK. 
GET,FN 
.ELSE 
COPYBF,TEMP,FN 
.ENDIF,CHECK 

The alternative .IF directive is also 
available, but since our system does 
not allow IF as a system command 
(KCL, still supported along with NOS 
1, also contains an IF command that 
functions differently), use .IFE for the 
sake of consistency. 

The .EX directive submits a single 
command to the system for 
execution. By placing a command 
within an .EX directive, you can 
take advantage of parameter 
substitutions in the procedure, and 
you will not increase the procedure 
nesting level of your job. 

You use file directives to create a 
local file during processing of a 
procedure and to place file marks 
within that file. The .DATA directive, 
followed by a file name, marks the 
beginning of a sequence of data 
lines to be written to the file. It is 
often used within a procedure to 
create a submit job that operates 
interactively; for example, the .DATA 

directive below writes the following 
lines to a file that will submit a 
Pascal program and data to the 
CRAY each time you call the 
procedure. 

SUBMIT,CRUNCH,ST = MCR 
.DATA,CRUNCH 
/JOB 
/NOSEQ 
CRSTMCR. 
/USER 
JOB. 
/ACCOUNT 
PASCAL. 
LOR. 
/EOR 

[ Pascal program I 
/EOR 

[data I 

Within the file created by the .DATA 
directive, you may also generate 
end-of-record and end-of-file marks 
by placing .EOR and .EOF directives 
in the sequence of data lines. 

A few commands are no longer 
explicitly part of the set of 
directives you use to write 
procedures. Under NOS 1, the 
commands SKIP, WHILE, ENDW, SET, 
and DISPLAY were included in the 
set of CCL statements. These five 
commands are now classified 
among the execution control 

july 1984 



statements in the NOS 2 manual; 
they can be used in procedures as 
can any other system commands, 
but they aren't preceded by a 
period or otherwise explicitly 
connected with writing procedures. 

In fact, the term CCL is no longer 
used in the NOS 2 Reference Set. In 
that manual, the commands we 
have discussed in this article are 
called procedure directives. The 

Programming languages 
SQUEEZING CRAY FORTRAN 

ALGORITHMS 
It is sometimes difficult to judge 
how much of your time to invest in 
improving the efficiency of your 
programs. In the process of 
optimizing an algorithm, for 
example, you reach a point of 
diminished returns: spending more 
time to optimize will not improve 
the execution performance enough 
to pay for the time and labor you 
invest. This "point of no return" 
varies from machine to machine 
and from programmmer to 
programmer. It often depends on 
your best guess or personal 
preference. 

Programmers frequently draw the 
line at a point where machine code 
or assembly language programming 
would be required. For this reason, 
the results of a simple loop
unrolling technique described by 
Dongarra and Eisenstat (1983) are 
very helpful. The authors show how 
their technique, applied to certain 
CRAY FORTRAN (CFT) algorithms, 
achieves the efficiency you can 
usually attain only with CRAY 

Assembly Language (CAL). 

The technique is most useful in 
the area of linear algebra, where 
most algorithms are easily 
vectorized. (The CRAY uses vector 
registers to eliminate loop 
overhead.) The technique goes a 
step beyond simple vectorization 
and uses vector registers to reduce 
memory references, clearing the 
way for what the authors call 
"super-vector" performance. 

The technique involves unrolling 
a DO loop to force the compiler to 
recognize chaining. The example 
Dongarra and Eisenstat use (see 
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other system commands are grouped 
into various categories such as 
execution control commands, job 
control commands, file management 
commands, and the like. 

Based on this article and that in 
the june Newsletter, you should be 
able to begin writing interactive 
procedures to handle the routine 
sequences of commands that you 
use. Forthcoming issues of the 

DO 20 J = 1,N2 
DO 10 I = 1,N1 

Newsletter will explain how to 
organize and reference groups of 
procedures. For further introductory 
information and a tutorial 
explanation of writing procedures 
under NOS 2, see the NOS 2 

Reference Set, volume 2, section 8. 
For complete documentation of 
procedures, see volume 3, section 
4. (Parker johnson) 

Y(l) = Y(l) + X(J) x M(I,J) 
10 CONTINUE 
20 CONTINUE 

Exhibit 1. Dongarra and Eisenstat's unrolling example. 

DO 10 I = 1,N1 
Y(l) = ((((Y(I)) + X(J - 3) x M(I,J - 3)) 

$ + X(J - 2) x M( X ,J - 2)) 
$ + X(J- 1) x M(I,J- 1)) + X(J)x M(I,J) 

10 CONTINUE 

Exhibit 2. The inner loop that results when the routine's outer loop is unrolled to a 
depth of four. 

Exhibit 1) is a routine that solves Y 

= Y + x x M where x and Y are 
vectors and M a matrix. 

The inner loop is vectorizable (it 
is usually advisable not to unroll an 
inner loop), so the outer DO loop 
loads vector Y, adds x x M and 
stores Y only to reload it again the 
next time through the loop. Ideally 
the compiler should recognize the 
chaining, and load and store Y only 
once, accumulating the intermediate 
results in a vector register. In reality 
this is only possible with CAL, but 
you can approximate it with 
FORTRAN by unrolling. 

To unroll a DO loop, you 
increase the step size or increment 
and do more work (instructions) 
with each pass of the loop. Again, 
we use the same example (see 
Exhibit 2). 

With the proper placement of 
parentheses, you can force more 
efficient use of registers and limit 
memory references. The farther you 
unroll (the larger your DO loop 
increment), the more memory 
references you save. The drawback 
is that the farther you unroll a DO 

loop, the more code you need to 
process the odds-and-ends. 

In tests of various matrix 
operations (multiplication, Cholesky 
decomposition, UL decomposition), 
unrolling the DO loops to a depth 
of sixteen more than doubled 
MFLOPS (Millions of Floating-Point 
OPerations per Second). Dongarra 
and Eisenstat ran the tests on CRAY 

1-M, CRAY 1-S, and CRAY X-MP 

computers. ucc also ran a test of 
the MatrixMultiply subroutine 
provided by the authors on our 
CRAY 1-A computer at several 
different depths of unrolling. This 
test produced results identical or 
very close to those obtained on the 
CRAY 1-S. 

This technique can significantly 
improve execution speeds on the 
CRAY without leaving the FORTRAN 

environment. It is relatively easy to 
code and you can compile libraries 
of useful subroutines to take 
advantage of the technique. The 
Dongarra and Eisenstat paper is 
available in the ucc Reference 
Room, 130 Experimental 
Engineering. It comes with several 
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complete subroutines and is 
suggested reading for anyone who 
wants to "squeeze the most out of 
their FORTRAN programs." 

(Bryan Senn) 

REFERENCE 

Dongarra, Jack j. and Stanley C. 
Eisenstat, "Squeezing the Most out 
of an Algorithm in Cray Fortran," 
Technical Memorandum No. 9, 
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Division, May 1983. 

VAX Service 
SPSS REMOVED 

We removed SPSS from the VAX/VMS 
system on June 30, 1984. Service 
on the CYBERs continues unabated. If 
this creates a problem for you, 
please call Bruce Center, 376-2825. 

Non-Numeric Computing 
SUMMER CONSULTING 

The non-numeric consulting service 
in Shepherd Labs will not operate 
during the summer. Phone 
consulting oniy will be available. 

If you have questions related to 
text processing, call 376-2944, from 
1 to 4 p.m., Monday through 
Friday. 

If you have other questions 
related to computing in the 
humanities, call 376-2944, from 2 
to 3 p.m., Tuesday and 
Wednesday. 

Data Base Update 
CALL FOR PAPERS 

The International Conference on 
Data Bases in the Humanities and 
Social Sciences will hold its 1985 
meeting from june 22-25, 1985 at 
Grinnell College, Grinnell, Iowa. 

The conference invites papers that 
focus on opportunities for data base 
users provided by new technologies 
such as microcomputers, videodiscs, 
national and international 
communication networks, on-line 
catalogues, and electronic bulletin 
boards. 

Abstracts of papers intended for 
inclusion in the program should be 
submitted before September 1, 
1984. The full names of all authors 
and complete addresses should 
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appear on the front page. Abstracts 
should be typed in English, double
spaced, and should be no longer 
than 500 words. 

The conference will include 
presentations, demonstrations, 
vendor displays, and ample 
opportunities for informal 
discussions. Audio-visual and 
computing equipment will be 
avai I able for presenters and 
participants. 

The registration fee-which 
includes conference activities, the 
published proceedings, receptions, 
meals, and travel between the Des 
Moines airport and Grinnell is $125 
(U.S.). 

For additional information, 
contact: 

Thomas F. Moberg 
ICDBHSS/85 Coordinator 
Grinnell College 
P.O. Box 805 
Grinnell, Iowa 50112-0810 
USA 
(5 T 5) 2367-2570 

Grants for Research 
MIDWEST REGIONAL 
EDUCATIONAL LAB 

The National Institute of Education 
is sponsoring a grant competition to 
establish a new regional educational 
laboratory in the Central Midwest, 
the first open competition for a new 
laboratory award since the regional 
labs were established almost twenty 
years ago. 

Public agencies and private 
nonprofit organizations are eligible 
to apply for this single grant award, 
which will be made in fiscal 1984. 

Applications, due july 16, may 
request up to $7.4 million for a 
five-year period. The first year 
request should not exceed 
$700,000. For further information, 
contact: 

Dr. joseph Dominic 
Midwest Laboratory Competition 
National Institute of Education 
Room 645-F 
1200 19th street NW 
Washington, DC 20208 
(202) 254-7180 

VISITING PROFESSORSHIPS 
FOR WOMEN 

The National Science Foundation 
recently announced that it is 

accepting applications for 1985 
visiting professorships for women. 

The objectives of this program 
are: 

• to encourage women to develop 
more productive careers in 
engineering and the sciences; 

• to provide greater opportunities 
for women scientists and 
engineers; and 

• to encourage other women to 
pursue careers in science and 
engineering. 

Eligible applicants must possess a 
doctorate in a field of research 
sponsored by NSF; have independent 
research experience in the 
academic, industrial, or public 
sectors; be currently or recently 
affiliated with a United States 
institution; and not have a salaried 
position with the host institution at 
the time of application. 

Applications are due November 
18. For additional information, 
contact: 

Margret Klein 
Visiting Professorships for Women 
Program 
National Science Foundation 
Washington, DC 20550 
(202) 357-7734 

(Federal Grants and Contracts Weekly) 

Graphics 
TELL-A-GRAF/DISSPLA USERS 

GROUP 

The Minnesota ISSCO Users Group 
will hold an organizational meeting 
Tuesday, july 10, from 9:30 to 11 
a.m., at Northern States Power 
Company, 414 Nicollet Mall, 
Minneapolis (lower Level Bay II). 
ISSCO products include the TELL-A
GRAF and DISSPLA graphics packages 
available at ucc. If you have 
questions or would like more 
information, call Colleen Tompkins 
at NSP, (612) 330-5836. 
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Microcosm 
EXPANDED MICRO 
HELP-LINE HOURS 

Because of overwhelming demand, 
the Microcomputer HELP-line hours 
have been extended. Our new 
hours for walk-in and phone 
consulting are 9:30 a.m. to noon 
and 1 :30 to 4 p.m. Our phone 
number (376-4276) and location 
(125 Shepherd Labs) remain the 
same. 

NEW GRAPHICS SOFTWARE 
FOR THE IBM-PC 

AND ZENITH Z-100 

You can now use your microcom
puter to produce hard copies of 
graphics generated on the CYBER, 
VAX, and CRAY. The Simtek program 
for the IBM-PC and Zenith Z-100 
enables these machines to emulate 
a Tektronix 4010 graphics terminal. 
The Micro Group has just com
pleted PrintFoto (a companion pro-
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gram for Simtek). You can use 
PrintFoto to print graphics images 
generated on a mainframe and cap
tured with the Simtek program. 

When you use Simtek to capture 
a graphics image, Simtek stores the 
image in a 'foto" file. The foto file 
is a data file that contains the 
Tektronix graphics vectors. PrintFoto 
scans the foto file and displays the 
graphics image on the 
microcomputer screen. If you 
choose to print the image, PrintFoto 
uses the Tektronix graphics vectors 
from the foto file to print an image 
using the highest resolution your 
printer can handle. This means that 
the resolution of the images sent to 
the printer is better than the screen 
resolution of the microcomputer. 
While this resolution is not as good 
as the resolution of the CYBER and 
VAX graphics output devices, the 
print quality is adequate for many 
uses. You have the option of either 
printing the image on half a page, 

or on an entire 8 1/2 by 11 inch 
page. See Exhibit 1 for an example 
of Pri ntFoto output. 

PrintFoto runs on the IBM-PC 
under the PC-DOS operating system. 
The PC must have the color/graphics 
adapter card and at least 192K 
memory. On the Zenith Z-100, 
PrintFoto runs under the zoos 
operating system and requires 192K 
memory. PrintFoto works with the 
Epson FX-80, Epson RX-80, and Epson 
MX-80 (with graftrax option), NEC 
8023, and Okidata 92 printers. 
PrintFoto is sold as part of the 
Simtek disk. If you purchased 
Simtek within the last year, bring 
the distribution disk and your 
receipt to the Micro HELP-line (125 
Shepherd Labs) for a free update. If 
you have any questions, call us at 
376-4276 during HELP-line hours 
(9:30 a.m. to noon, 1:30 to 4 
p.m., Monday through Friday). 

(Mark McCahill) 
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All Systems Bulletins 
RATE CHANGES 

Line printer charges will increase 
from $.033/page (image) to 
$.035/page. This is due to an 
increase in paper cost. Laser printer 
charges will increase from $.03/page 
to $.035/page to reflect this 
service's true costs. These changes 
are effective july 1, 1984. 

FOR SALE 

ADDS Regent 200 CRT terminal with 
full screen editing and independent 
auxiliary port. Good working 
condition. $300. Call George or 
Lin, 373-4592. 

One Digital VT100 basic terminal, 
one Silent 700 Tl portable terminal 
model 745, one Xerox 1740 
terminal/printer with seven daisy 
wheels and tractor feed, two Multi
tech acoustic couplers, and one 
Astrocom acoustic coupler. Call Ron 
Matross, 376-1820. 

NEC 3510 spinwriter daisy wheel 
printer with tractor feed-$1200. 
Like new condition, letter-quality, 
serial interface. Call Thomas jones, 
373-3307. 
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Summer Short Course Schedule 
INTRODUCTORY COURSES 
Prices: U. student $10, U. staff $20, Non-University $30 

050 NOS (CYBER operating system) (Kurt Richards and jon jamsa) 
jul 9-25 (MWF) 3:15-5 p.m. 

080 Introduction to Micros: CP/M (Simin Hickman) 
jul 9-12 (MTTh) 3:15-5 p.m. 

090 Introduction to Micros: MS-DOS (Simin Hickman) 
jul 9-13 (MWF) 3:15-5 p.m. 

040 Introduction to VAX/VMS (Bryan Senn and jerry Stearns) 
jul 10-24 (TTh) 2:15-4 p.m. 

130 XEDIT (Tom Kovarik) 
jul 24-Aug 2 (TTh) 

150 Introduction to the CRAY-1 
jul 30-Aug 3 (MWF) 

ADVANCED COURSES 

2:15-4 p.m. 
and cos (Kurt Richards) 

3:15-5 p.m. 

Prices: U. student $20-30, U. staff $30-50, Non-University $50-100 

520 Lotus 1-2-3 (Joanne Bergman) 
jul 16-18 (MW) 2:15-4 p.m. $25-$35-$60 

630 Beginning FORTRAN (Tom Kovarik) 
jul 30-Aug 17 (MWF) 2:15-4 p.m. $30-$50-$65 

640 Beginning Pascal (Peter Oberg) 
jul 30-Aug 10 (MWF) 3:15-5 p.m. $25-$40-$60 

530 SPSS (statistics package) (Bruce Center) 
jul 23-27 (MWF) 2:15-4 p.m. $20-$30-$55 

570 TELL-A-GRAF Graphics (Bryan Senn) 
Aug 7-16 (TTh) 3:15-5 p.m. $30-$45-$75 

REGISTRATION: We are changing the location of short course registraion. 
For the time being, you can register at the ucc Reference Room, 140 
Experimental Engineering (hours: 9 a.m. to 4:30 p.m., Monday through 
Friday). A self-service terminal for registration is provided. We accept 
mail registrations for an additional $1 fee per class. The deadline for 
registration is Reference Room closing on the last working day before 
the class begins. You may pay course fees with cash, check, University 
journal voucher, or you can charge them to your non-instructional ucc 
user account. 

REFUND POLICY: No refunds are made after the class begins. Refunds are 
made in the same form as the fee was paid, i.e., check, journal 
voucher, ucc account credit. 

If you have questions about short courses or about registration, call jerry 
Stearns, 373-4360, or see WRITEUP(CLASSES) on the MERITSS or CYBER 

systems. 
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PHONE NUMBERS 
Access: Engineering Services ............... 376-1023, 376-8153 

CYBER(CA)-1 0, 30 cps ................... 376-5730 Equipment Purchase/Information ............... 376-8153 
-120 cps ...................... 376-5706 Experimental Engineering 1/0 ................. 373-4596 

MERITSS(ME)-10, 30 cps .................. 376-7730 Graphics Software ........................... 376-5592 
-120 cps ..................... 376-7120 HELP-line ................................... 376-5592 

VAX!VMS(VA)-(autobaud) .................. 376-9770 8 a.m.-5 p.m., Monday-Friday 
Budgets ..................................... 373-2521 HOURS-line (recorded message) ............... 373-4927 
Computer-Aided Instruction ................... 376-2975 Information, Experimental Engineering ......... 373-4360 
Computer Hours (recorded message) ........... 373-4927 Information, Lauderdale ...................... 373-4912 
Consulting Instructional Labs ............................ 376-2703 

HELP-line ................................. 376-5592 Instructional Services ......................... 373-77 45 
9 a.m.-5 p.m., Monday-Friday Lauderdale Computer Room .................. 373-4940 

Business Data Products ..................... 376-1761 Lauderdale Services .......................... 373-4995 
1-3 p.m., Monday-Friday Lauderdale Services Manager ................. 373-7538 

Statistics Packages ......................... 376-5062 Lauderdale Users' Room ..................... 373-4921 
1-2 p.m., Monday-Friday MECC Liaison ............................... 373-77 45 

Data Bases ................................ 376-1761 Newsletter Subscription ....................... 373-4912 
10-11 a.m., Monday-Friday Permanent File Restoration ................... 376-5605 

Microcomputers ........................... 376-4276 Professional Services Division (PSD) ........... 376-1764 
10-12 a.m. and 2-4 p.m., Monday-Friday Project Assistance ............................ 376-1764 

Humanities Computing ..................... 376-2944 Reference Room ............................. 373-7744 
2-3 p.m., Tuesday & Wednesday Remote Batch (RJE) Services .................. 376-2703 

TELL-A-GRAF/DISSPLA ..................... 376-2663 Short Courses ............................... 376-8806 
1-3 p.m. Tuesday, Thursday Shuttle Bus Service .......................... 376-3068 

Text Processing ............................ 376-2944 System Status (recorded message) ............. 373-4927 
1-4 p.m., Monday-Friday Tape Librarian: see Lauderdale Services 

Contract Programming ........................ 376-1764 Text Processing Services ...................... 376-2943 
Data Base Applications ....................... 376-1764 User Accounts .............................. 373-4548 
EDUNET Liaison ........................... · .. 373-5780 

OPERATING HOURS 

CYBER (CA) Low rate CRAY (CR) MERITSS (ME) VAX (VA) 

M-F 7 a.m. - 4 a.m. 8 p.m. - 4 a.m. 7 a.m. - midnight 7:45a.m.- 3:30a.m. 8 a.m. - 6 a.m. 

Sat 4 a.m.-5:15p.m. 4 a.m.-5:15p.m. 7 a.m. - 5 p.m. 7:45a.m.- 3:30a.m. 24 hours 

Sun 4 p.m.- 1 a.m. 4 p.m.- 1 a.m. 4 p.m. - midnight 4 p.m. - 3:30 a.m. 24 hours 

PUBLIC LABS-TWIN CITIES CAMPUS 

Location Batch Interactive Micro Location Batch Interactive Micro 

East Bank West Bank 
BlegH 25 * 

Arch 160 X X BlegH 90 X 
CentH X BlegH 140 X 
ComH X MdbH X 
DiehiH 270, 207 X OMWL 2 X 
EltH 121, 125 X SocSci 167 X 
EltH N640 X 
Exp Eng 140 * 
FoiH 14, 14a X X* X St. Paul 
LindH 26 X X 
MechE 308 X BaH X 
Physics 69 * ClaOff 125 X X 
SanfH X 
TerrH X * Research cluster; access to CYBER CA and VAX/VMS 
VincH 4 X X in interactive column indicates access to MERITSS 
Walib 204 X 
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