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upgrade! 
In past newsletter articles we have demonstrated 
that the Cyber 172 had PPU saturation during 
certain peak periods. Although we could add PPU's 
to the Cyber 172, a hardware restriction prevents 
full tracking of CDC's FMD disk controllers when 
more than 10 PPU's are installed. Another burst 
of demand occurred in MERITSS use with a 45% 
increase to 180-190 simultaneous users from the 
previous year. During certain times in November 
they required all the CPU computation cycles. 
Therefore the following configuration upgrade has 
been ordered for installation this quarter. The 
Cyber 172 will become the MERITSS machine and the 
Cyber 170-720 will be upgraded to a dual 
Cyber 170-730 with 14 PPU's and 196K of Central 
Memory. This machine will replace the Cyber 172. 

The table shows the statistical improvement and 
advantages for the two systems: 

UPGRADE 

MERITSS 
CPU Power 
User CM 

Cyber 172 

CURRENT 

1.15 * 6400 
18 * 4K 

Interactive CPU 1.6 * 6400 
Free PPU's 6 

NEW 

1.6 * 6400 
26 * 4K 

2.6 * 6400 
10 

IMPROVEMENT 

39.1% 
44.4% 

62.5% 
66.7% 

We see many advantages to this upgrade, including: 

Allowing MERITSS central site to handle a 
maximum of 250-270 ports. 

Solving interactive expansion on the 172, 
since the 730 with 14 PPU's will be able to full 
track FMD disk controllers. 

Providing compatible CMU (unlike a Cyber 740 
or 750), so binary deck users need not recompile. 

Offering 62% more CPU power for MIRJE users. 

Resolving the 74's field length problems by 
switching interactive use to the 730. This will 
permit running larger batch jobs on the 74. 

We plan to switch the channel cables for the two 
systems over a weekend. Because of the complete 
compatibility, the upgrade should be transparent. 
The Cyber 730 is approximately 1.6 times more 
powerful than the Cyber 172. If we use this ratio 
to derive our CP multiplier rate for accounting 
purposes, we would come up with a figure of .77568 
for the 730. However, we plan to use a .7 CP 
multiplier rate, resulting in a 10% reduction in 
CPU charges for a job run on the 730, compared 
with the same job on the 172. 

Sysnotes and Newsletter articles will keep you 
informed about this and other upgrades and changes 
we have planned for our systems. 

L. A. Liddiard, 373-5239 
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graphics consulting 
We will provide entry-level graphics consulting 
from 10-11 AM each weekday through March 13 as 
part of our general consulting service in 
140 ExpEng. Graphics consultants can advise you 
on choosing graphics software and can help in 
debugging graphics jobs. Our gene,ral consulting 
service will, for the first time, advise on 
software available on the Dicomed equipment at the 
Image Processing Center (IPC). Of course, the 
graphics consultants will answer questions about 
PLOTPAC, PASPLOT, ARTPLOT and similar packages, 
just as general consultants familiar with graphics 
have done in the past. 

We are able to provide graphics consulting for a 
set hour each day as an experiment, because we 
have more consultants with graphics experience 
than we have had in the past. If we continue to 
offer an hour or two of graphics consulting, we 
will base the scheduling on consultants' 
availability. Therefore, the hour(s) may change 
from quarter to quarter. 

Consultants with graphics expertise are also 
scheduled to work in 140 at other times. 
WRITEUP(CONSKED), the consulting schedule, 
contains a list of consultants keyed to a list of 
their areas of special expertise. 

S. K. Graffunder, 376-1637 

52000 
The System 2000 User's Group met December 18, 
1980. John Proshek of the Minnesota Human Rights 
Department explained the use of System 2000 to 
record discrimination cases investigated by the 
state. The group decided to hold a meeting every 
other month to allow sufficient time for 
publication of notices. The next m·~eting will be 
held February 26, 1981 at 2:30 in 15 Law. For 
further information, call Elaine Tourville, 
Minnesota Department of Natural Resources, 
296-1423. 

shared pack purging 
Our accounting system charges for disk files when 
they are created and stops charging for them once 
they are purged or archived. This does not hold 
true for disk files created on a shared pack from 
one Cyber but purged later the same day from the 
other Cyber because the purging would not be 
caught until the next morning's joint file 
accounting. Thus we recommend purging large 
shared disk files from the same machine that you 
created them on if you create and purge on the 
same day. 

L. A. Liddiard, 373-5239 

See SYSNOTES for details of Presidents' Day 

holiday hours. 
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photocomposition 
Many of you have been writing and editing 
manuscripts on word processors or on files stored 
on magnetic disk on one of the University's 
computer systems. Storing drafts on a magnetic 
medium increases the speed at which drafts are 
produced with the added dividends of better 
quality and less new error introduction in those 
drafts. If copy will be typeset, the expense of 
rekeyboarding the manuscript at the print shop is 
eliminated. Once the publication has been 
designed, typesetting codes can be inserted into 
the tape either by the composition department at 
the print shop or by the author. 

The addition of a 9-track 1600 CPI magnetic tape 
drive unit to the Printing Department's computer 
typesetting equipment makes it possible to 
transfer on magnetic tape copy directly from UCC 
or ADP's computers to the Printing Department's 
computer. Also, a new modem allows the Printing 
Department to access files stored on the Cybers. 

You can alter your files to include commands for 
typesetting, or the Printing Department can insert 
codes to vary type size and type style, and to 
adjust spacing. You can now have materials 
professionally typeset more economically. You may 
also see a cost savings on documents requiring 
more than 2000 copies. 

D. Coleman, 373-3592 
Printing & Graphic Arts 

writeupdate 
In an effort to keep you abreast of the latest 
developments in the WRITEUP catalog of 
machine-retrievable documents, we present the list 
below of new or recently revised texts for your 
consideration. Be sure to get a copy of those 
that are of interest. 

ACCRATE (all machines) - New accounting rates 
and descriptions for 1981. 

BASIC (MERITSS) - Description of the 
upgrade of BASIC to version 3.4. 

recent 

LABHOUR (MERITSS) - New instructional lab 
operating hours for Winter Quarter. 

LIBSET (74/172) - Description of the new V=FTN5 
parameter for the FETCH(MINNLIB) control 
statement. 

MACR011 (all machines) -
newly available PDP-11 
PDP-11 simulator. 

Description of the 
cross assembler and 

PTR77 (all machines) - Listing of current bugs in 
1977 FORTRAN Standard compilers M77 and FTN5. 
Information now in WRITEUP(PTRM77) will soon 
be found in this document. 

February, 1981 

SERVICE (74/172) - Details of our non-Cyber 
services, such as the new GRAY service, 
microfiche output options, and output on 
special forms. This document will also soon 
displace two others currently available: FICHE 
and FORMS. 

If you would like to suggest topics in either 
systems or services which might be discussed in 
documents not currently available, or if you 
notice any errors or failings in any WRITEUP, 
please feel free to call 

J. T. Jaynes, 376-9490 

teletypes 
We have received a letter from Teletype 
Corporation informing us of their plans to 
discontinue manufacture of models 28, 32, 33, 35, 
DRPE, BRPE and 4210 equipment by year-end 1981. 
Teletype has little demand for these terminals and 
plans to manufacture better products. 

They will also discontinue manufacturing options 
and accessories, e.g., modification kits or 
set-of-parts, used extensively with those product 
lines. Support services, however, including spare 
parts and documentation, will continue for five 
years beyond the close of this year. 

D. Whealdon, 376-8153 

visit 

our computer store 

1n 211 ExpEng 
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videotape news 
We are pleased to announce the production of a new 
videotape since our last article on videotapes in 
June 1980. The new tape is an updated version of 
"The How-To's of Keypunching." The tape, in color, 
runs for 35 minutes, and covers operation of the 
029 keypunch, special keys, card feeding, 
punching, duplicating, and correcting. The tape 
does not include instruction on use of programmed 
keypunching or verifying. 

new policies 
We have established some new rates for copies of 
our videotapes for purchasers other than 
University of Minnesota departments. The rates 
are close to market prices for similar videotapes, 
although we have tried to keep them as low as 
possible. Prices are based on tape length, tape 
format and whether or not the original is in 
color. Following is a table of the new prices 
which include the costs of a new tape, the 
dubbing, and the postage and handling. 

1------------------------------------------------l 
I 1/2" Format 3/4" Format I 
1------------------------------------------------l 
ltape length Color B&W Color B&W I 
1------------------------------------------------l 
ll/2 Hour $100 $ 50 $125 $ 65 I 
ll Hour 150 70 175 85 I 
1------------------------------------------------l 
how to order 
When ordering please specify tape name, number of 
copies and the format of the copy. Do not send 
your own tapes; we will use new ones. Include a 
Journal Voucher or purchase order, a name and 
address to which tapes are to be sent, and a name 
and address of a person to whom inquiries may be 
directed. All requests will be processed as soon 
as possible, but please allow one month. 

offerings 
We present here a listing of our tapes along with 
descriptions of the topics they cover, the date of 
production, length, and format. This information 
is also available through WRITEUP(VIDEO). 

"Interactive Processing: Part 1 - or What Really 
Happens When You Use a Terminal?" (1980, color, 53 
minutes). Replaces "Introduction to Timesharing: 
Part 1." Introduces interactive processing at our 
center. Tape includes tour of MERITSS computer 
system; demonstration/instruction on use of 
several types of terminals; logging into the 
computer system; and running games to familiarize 
students with terminals. 

"A Video Tour: Looking at UCC Computer Systems" 
(1980, color, 37 minutes). Replaces "A Video Tour 
of the Cyber 74." Viewer is taken on an in-depth 
tour of the University of Minnesota academic 
computer systems, in particular, the Cyber 172 and 
its peripheral equipment. This tape gives the 
facts and figures about each piece of equipment. 
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"SPSS Part 1: Basic Commands for a Simple Job" 
(1980, color, 55 minutes). Replaces "Introduction 
to SPSS, Part 1." Introduces you to the 
Statistical Package for the Social Sciences using 
our computer systems. The tape discusses the 
general format of the SPSS statement, and outlines 
statements for running a simple job. A complete 
example of a job is presented. 

"SPSS Part 2: Data Manipulation Statements" (1980, 
color, 40 minutes). Explains most of the SPSS 
statements for selecting data, rejecting data, 
changing data, creating data, and grouping data. 
Assumes basic knowledge of SPSS. 

"SPSS Part 3: Using SPSS System Files" (1980, 
color, 50 munutes). Explains how to use SPSS 
system files and how they interface with our 
operating system. Topics include creating, adding 
data to, changing data in, and writing SPSS files. 

"The UNIVAC 1004 RJE Terminal - Its Operation" 
(1978, black and white, 20 minutes). 
Instruction/demonstration of the different aspects 
of operating a 1004 RJE terminal powering 
up/down, dial-up procedure, card reading, clearing 
card jams, paper changing, and problem procedures. 

"Introduction to Data Base Management Systems and 
System 2000" (1978, black and white, 28 minutes). 
The tape covers the general concept of data base 
management systems and their uses and structure. 
An overview of System 2000 is presented discussing 
its structure, modules, and capabilities. A CRT 
demonstration shows how to define and create a 
System 2000 data base, query it, modify it, back 
it up on tape, and generate reports about it. 

"University of Minnesota Computer System 
Configuration" (1978, black and white, 45 
minutes). A discussion of our operating system 
including why it operates as it does; what the job 
queues are; and how the priority system works. 
The movement of a job through the system is 
illustrated. 

You can view these tapes in the Learning Resources 
centers on campus at: Walter Library Learning 
Resource Center, 204a Walter Library; Biomedical 
Learning Resources Center, 525 Diehl Hall; St. 
Paul Instructional Resources Center, Temporary 
South of Coffey; Engineering Library, 128 Lind 
Hall. 

L. Fetcher, 376-1637 
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can we trust the accuracy 
For our part in helping our users get accurate 
answers, we have selected computers with the 
largest exponent range and with the greatest 
precision. We have chosen libraries of proven 
algorithms such as IMSL and EISPACK. We have 
recommended the "almost error free" FTN4 and MNF 
compilers rather than the more experimental FTNS 
and M77 compilers. But even if you take advantage 
of our machines' capabilities and combine a 
carefully designed and debugged program with the 
best algorithm, how can you be confident of the 
answers' accuracy? Naturally, you have tested a 
problem with known results against your program, 
but then comes the unknown -- a new problem 
without answers. Can you trust these results? 

We'll state cautiously: yes, we think you can. 
If we assume the program uses good algorithms and 
does not have any design flaws or program bugs 
(strong assumptions to be sure, but mathematicians 
have used them to prove trivial results for 
generations), accuracy of calculated computer 
values usually degenerates for the following 
reasons. 

1. Limited accuracy of input data. 
For example, if your input data are good to only 
four decimal places and you lose leading 
significant digits (see next section) then 
calculations with fourteen decimal digits of 
accuracy are actually garbage results. 

2. Loss of leading significant digits 
This is the major cause of computer inaccuracy. 
You will lose leading significant digits when an 
add or subtract operation results in the 
difference of two approximately equal operands. 
Normalization substitutes the loss in the leading 
digits into an equivalent loss of accuracy in the 
trailing digits. For example, on a six digit 
computer adding .999876 to -.999812 results in 
.000064 and the loss of the first four significant 
digits. Normalization results in the computation 
value of .64XXXXE-4 which implies that the 
trailing 4 digits are inaccurate. Often you can 
avoid this problem by selecting a different 
algorithm. For example, in the quadratic formula 
to solve A*X*X+B*X+C, the root of less magnitude 
should be found with X2=C/[X1*A] rather than 
X2~[-B+SQRT[B*B-4*A*C]]/[2*A]. 

3. Loss of trailing significant digits 
You will lose trailing significant digits due to 
the discrete inaccuracy inherent in each digital 
operation or call of a standard function. Thus 
after thousands or millions of operations several 
of the trailing digits of the answer differ from 
what the answer would have been if digital 
computers were infinitely accurate. 

4. Exponent range 
You can lose some or all accuracy if partial or 
full underflow or overflow of the computer's 
exponent range occurs without issuing a warning. 
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of computer answers? 
Note that the third and fourth problems, discussed 
above, are relative to a specific computer. The 
loss of trailing significant digits can usually be 
made insignificant by computers having many 
significant digits. For REAL variables in FORTRAN 
and Pascal our Cybers have 48 bits or 14 decimal 
digits, whereas IBM systems have 21 bits or 6 
decimal digits. Exponent range problems usually 
diminish on computers with a broad exponent range. 
We have a range of 10**(-292) to 10**322 on our 
Cybers; compare that to a standard range of 
10**(-38) to 10**38 on the VAX-ll/700's. In 
addition, the computer should give warnings for 
exponent underflow and overflow. Our Cybers 
replace exponent overflows with an "infinite 
value" that is detected by the computer hardware 
during the next operation with that value. 

For Cyber arithmetic there are two special cases 
of exponent failure that do not result in 
warnings. The first is that exponent underflow 
results are set to a zero value without a warning. 
The second is loss of the lower half of 
significance for double precision operations when 
the result's exponent lies between 10**(-292) and 
10**(-278). This occurs when double precision 
arithmetic that uses single precision operations 
has the lower precision exponent underflow to a 
zero word. Note that a large exponent range does 
mitigate these problems and thus we will not 
discuss them further. 

After outlining the problem 
"experts" for the solution. 

we turn 
Sterbenz 

to the 
(1974) 

states: 
Getting the computer to give us an 
indication of the accuracy of the answers 
it produces is a major problem facing the 
computer profession. There are a few 
subroutines for which detailed error 
analyses have been performed manually, but 
such programs are distressingly rare. Far 
too often, we have little idea of how 
accurate the answer is. Since the 
difficulty of performing an error analysis 
increases as the complexity of the problem 
increases, this situation is not likely to 
change. It appears that our only hope is 
to get the computer to produce a reliable 
error estimate. 

While Sterbenz's suggestion to get a reliable 
error estimate from the computer seems 
appropriate, we don't want to pay too much, either 
in time or money for that discovery. The 
following table shows the possible methods for 
accuracy estimation along with their approximate 
costs in space and time. 
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METHOD DATA RELATIVE NOTES 
IMPLEMENTATION STORAGE TIME 

PERTURBATION 
HIGHER PRECISION 
INTERVAL ARITHMETIC 
INTERVAL ARITHMETIC 
INTERVAL ARITHMETIC 

Notes 

HARDWARE 
HARDWARE 
HARDWARE 
X OTHER 
AUGMENT 

*1 
*2 
*2 
*2 
*2 

2 
3-5 

5 
6-12 

50-200 

C12 
B123 
A134 
Al34 
A134 

A=Highest confidence; B=Higher confidence; C=Some 
confidence. 

1 User may modify input values perturbing them at 
input accuracy levels to show if input data is 
accuracy limited. 

2 User compares the results of two separate runs 
to determine significant digits. 

3 User must declare which constants, variables, 
arrays and functions need accuracy checking. For 
FORTRAN this usually implies a first letter naming 
convention at the start of program planning (i.e., 
maybe a D for possible doubles or a Z for needs 
checking on such names). 

4 The results are given as least and greatest for 
each value or as significant digits. 

Perturbation Method 
This method is possible on the Cybers since they 
have both a chopped and a rounded mode single 
precision arithmetic. We know that the rounding 
is imperfect on the Cybers in that it sometimes 
rounds by 1/4 rather than 1/2 in addition and 
multiplication and sometimes rounds by 1/6 rather 
than 1/3 in division, but this is enough to 
generate a small perturbation on each operation. 
The simplest way to check results is to run the 
program normally, then do a second run choosing 
the other mode of arithmetic. After comparing the 
answers of the two runs, the number of leading 
digits that agree can be determined. Perturbation 
of the least bit in each floating point operation 
will usually cause the resulting answers to be 
different at the point where significance is lost. 
To obtain rounding, use ROUND on the control 
statement for FTN compilers. Use -ROUND on the 
M77 control statement to turn off its automatic 
rounding for REAL and DOUBLE. Pascal 
automatically selects rounding; an option will be 
installed to use unrounded arithmetic. 

Also if there are few input values, these can be 
changed to reflect their accuracy by a 
perturbation in the least accurate digit, i.e., 
change 3.14159 to 3.14160. 
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Higher Precision 
Pascal has a "DOUBLE" include package to use with 
a record structure of two reals to obtain higher 
precision checking. If you use DOUBLE PRECISION 
in FORTRAN on the Cybers you must put each 
variable or array into a type statement, you must 
change every single precision function name to its 
double precision name, and you must express every 
constant that limits precision for the higher 
precision. As consultants we have seen double 
precision programs using a pi value of 3.1416; 
learn to use PI = 4.*ATAN(l.) or 
DPI = 4.*DATAN(1.DO) and one-third as 1.D0/3.DO 
rather than .333. In other words, express 
constants so they are represented to the full 
accuracy of the computer. More recent versions of 
FORTRAN have the IMPLICIT statement and generic 
function names that ease this conversion. 
Consequently, if a naming convention ensures that 
all double precision names start with the letter 
D, then an IMPLICIT DOUBLE PRECISION (D) statement 
in each subprogram will ensure that each variable 
or array is properly entered. In FTNS or M77 the 
LOG generic name evokes the proper ALOG or DLOG 
function depending on the corresponding REAL or 
DOUBLE PRECISION argument. The constant problem 
has yet to be addressed in standard FORTRAN and 
thus it remains the most difficult area for 
converting a lower precision program to higher 
precision. Now the program is run in double 
precision and the results are compared with the 
single precision run to determine the significance 
of the answers. 

Interval Arithmetic 
The previous methods of error estimation require 
you to compare the answers of two runs: a 
time-consuming effort. Interval arithmetic is now 
considered the best of the automatic error 
analyses. (A previous contender, significance 
arithmetic, was overly optimistic if unnormalized 
forms were used and overly pessimistic when strict 
significance forms were employed.) Moore (1966) 
gives a good introduction to interval arithmetic. 
Crary (1979) and Yohe (1979) have developed a 
FORTRAN precompiler called AUGMENT using interval 
routines to give a fairly portable interval 
arithmetic. Ginsburg (1979) implemented a version 
for the Cybers, but it has, as in other AUGMENT 
implementations, execution speed 50 to 200 times 
slower than using single precision. Palmer (1980) 
describes the INTEL Corporation's 8087 numeric 
data processor in which the directed roundings 
required by interval arithmetic have been 
implemented and the time penalty for such interval 
arithmetic is stated to be about a factor of 5. 
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references 
I have been interested in automatic error analysis 
for quite some time. When w. Walster said he 
would write the interval routines if I would give 
encouragement and put a new type XOTHER into MNF 
and M77, I rashly agreed. The MNF version has 
been running for half a year and the M77 version 
is almost ready to go. I am pleased to report 
that our time penalty is about a factor of 6 for 
normal variables and array computation on the 
Cyber 172, and about a factor of 12 for programs 
with many functions. Interval function evaluation 
requires two double precision function evaluations 
each four times longer than a REAL, contributing 
to 2/3 of the time penalty. 

Crary, Fred D., "A Versatile 
Nonstandard Arithmetics," ACM 
Mathematical Software. Vol. 
1979, PP• 204-217. 

Precompiler for 
Transactions on 
5, No. 2, June 

Ginsburg, Myron, Monitoring Floating-Point Error 
Propagation in Scientific Computation. Southern 
Methodist University Department of Computer 
Science and Engineering Technical Report CSE 7910, 
April 1979. 

Moore, R.E., Interval Analysis. Prentice-Hall, 
Inc., Englewood Cliffs, N.J., 1966. 

An article next month will give examples and 
instructions in using this interval subroutine 
library with the new XOTHER type in MNF and M77. 

Palmer, John F., The INTEL 8087 Numeric Data 
Processor. AFIPS, 1980. 

Sterbenz, P. H., Floating-Point Computation. 
Prentice-Hall, Inc., Englewood Cliffs, N.J., 1974. L. A. Liddiard, 373-5239 

Yohe, J .M., "Software for Interval Arithmetic: A 
Reasonably Portable Package," ACM Transactions on 
Mathematical Software. Vol. 5, No. 1, March 1979, 

, pp. 50-63. 
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short courses 
Remaining Short Courses for Winter 1981 

Microcomputing ..•.•.••••••••.• ; 2: 15-4pm, 27 Jan-24 Feb ( t), Ex 193 
Pascal for Programmers .....•.. ; 3:15-5pm, 26 Jan-13 Feb (mwf), Arch 15 
Introduction to System 2000 •.. ; 3:15-5pm, 28 Jan-13 Feb (mwf), AkerH 319 
Intermediate FORTRAN ••.•.•.•.• ; 3:15-5pm, 2-20 Feb (mwf), AkerH 211 
Graphics ••...•..••.•.•••••...• ; 3:15-5pm, 9-13 Feb (mtwf), AkerH 215 
Graphics Workshop •......•..•.. ; 7:30-9:30pm, 12 Feb (th), Laud# (see note) 
What Computing Can Do For You.; 2:15-4pm, 9-13 Feb (mwf), ForH 349 
COBOL ••..•...••.•••..•.•••...• ; 3:15-5pm, 10 Feb-5 Mar (tth), AkerH 211 

$Text Formatting •.•..•..••.•.•• ; 2:15-4pm, 18-23 Feb (wfm), Ex 193 
SIR •••••••••••••.•••••.••••••• ; 3:15-5pm, 18-27 Feb (mwf), AkerH 215 
System 2000/v260 to v280 •..•.• ; 3:15-5pm, 19 Feb (th), Lind 320 
System 2000/PLEX (PLI) ••...•.• ; 3:15-5pm, 23-27 Feb (mwf), Arch 15 

-----------------------------------------------------------------------------
NOTE: 

HOLIDAY: 16 February (m) is a University holiday. No classes will be 
held. 

$: Indicates changes in schedule since first publication. 

#: Class held at Lauderdale conference room, Lauderdale computer 
site, 2520 Broadway Drive, Lauderdale, MN. 

For any more information concerning these short courses, see 
WRITEUP(CLASSES) or call Lincoln Fetcher at 376-1637. 
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statistics 
***PRODUCTION USAGE SUMMARIES: Cyber 74+172 

December, 19 80 December, 19 79 

System resource units (SRU) 1,184,470 (1,481,554) 882,727 (1,145,499) 
Batch jobs and MIRJE sessions 99,451 ( 110 ,682) 89,009 ( 98,607) 
Total central processor (CP hours) 147/178 ( 159/274) 129/127 ( 142/215) 
DELAY queue CP hours 40/ 36 ( 42/ 51) 42/ 17 ( 47/ 27) 
NO FRILLS queue CP hours 17/ 5 ( 17/ 5) --1 -- ( --1 --) 
Mass storage transfers (KPR) 373,763 ( 470,681) 304,278 ( 394,484) 
Magnetic tape transfers (KPR) 8,680 ( 12,567) 9,934 ( 13,671) 
Pages printed, charged from UCC 730,482 ( 854,254) 750,807 ( 868 ,531) 
Cards punched 304,630 ( 316,599) 447,709 ( 458,519) 
Microfilm frames produced 42,518 ( 484,804) 14,663 ( 401,476) 
MIRJE terminal hours 15,146 ( 17,551) 13,019 ( 15,241) 
Number of terminal sessions 36,001 28,980 
Statos plotting production (feet) 7,766 5,541 
Tapes mounted 10,954 11,252 
Average file storage (char) 3,134.5 million 2,573.0 million 
Mean time between failures 93.6/233.9 hours 48.2/ 43.8 
Available during scheduled hours 99.3/ 99.9 percent 99.2/ 99.2 percent 

(totals in parentheses include staff development, accounting, and maintenance 

***DOWNTIME SUMMARY: January, 1981 (Column 1, Cyber 74 : Column 2, Cyber 172) 

Total possible scheduled uptime hours 
Total downtime hours (see Schedule A) 
Total uptime hours 
Uptime (percent) 
Average downtime per occurrence (min) 
Mean time between failures (hours) 

Subsystem failures 
SUPIO 
TELEX 
EXPORT 

Schedule A: downtime hours 

(1) Preventive maintenance over-runs 
(2) Software related problems 
(3) Hardware related problems 
(4) Indeterminate problems 
(5) External Problems 

0800-1800 M-F other total 

210.0 
1.7 

208.3 
99.2 
12.6 
23.3 

1 
1 
3 

Number 

1 
3 
5 
0 
2 

210.0 
4.6 

205.4 
97.8 
30.7 
21.0 

0 

1 
1 
8 
0 
2 

312.3 
.9 

311.4 
99.7 
17.3 
78.1 

0 
0 
0 

312.3 
2.2 

310.1 
99.3 
44.3 
78.1 

0 

522.3 
2.6 

519.7 
99.5 
13.9 
43.5 

1 
1 
3 

522.3 
6.8 

515.5 
98.7 
34.1 
40.2 

0 

Total hours Average minutes 

0.2 
0.1 
1.9 
o.o 
0.3 

0.3 
1.1 
5.3 
o.o 
0.2 

14.0 
1.0 

23.2 
o.o 

10.0 

15.0 
65.0 
39.9 
o.o 

10.0 

***PRODUCTION USAGE SUMMARIES: Cyber 170-720 (MERITSS) 

Number of jobs run 
Central processor hours 
MERITSS terminal hours 
Number of terminal sessions 
Maximum number of simultaneous users 
Average file storage (char) 
Mean time between failures 
Available during scheduled hours 

20 

December, 19 80 

196,949 
164.4 

24,115 
47,973 

170 
436 .0 million 
231.5 hours 

99.9 percent 

December, 19 79 

133,391 
129 

15,864 
28,449 

140 
489.0 million 
70.9 hours 
99.9 percent 

runs) 

February, 1981 



questionnaire 
We evaluate computer terminals to see if they are reliable, re
parable, and to see how well they operate. We are primarily 
concerned with selecting terminals for use with our timesharing 
systems. The results of our evaluations are available to other 
University Departments. Other departments may take advantage of 
the price agreements that we establish. If you will need a terminal 
in the coming year, please complete this questionnaire. 

1. Which terminals do you currently use? 

TYPE QUANTITY 

2. If you are particularly satisfied, or unsatisfied with any terminals 
you use, please indicate mode and why. 

3. If you anticipate the purchase of timesharing terminals in the coming 
year, please complete the following: 

1) 
2) 
3) 
4) 

Quantity-----------
Maximum Cost 

Display (CRT) Hard Copy, 
Characters Per Second: 30, 

4. Physical features desired: 
Light-weight, easily portable, 

Other: 

5. Performance characteristics desired: 

120, 

132 Columns, Variable font size, 

Other: 

Other: 

desk-top mounting, 

Tabs, ___ Letter-Quality 
Printing, 

6. Would you participate in an evaluation by using 2 terminals for a 
short period and reporting your reactions: Yes No 

Your Name, Department, Phone Number: 

February, 1981 
OVER--

21 



22 

Return to: Doug Parkes 
University Computer Center 
227 Experimental Engineering 
208 Union Street S. E. 
Minneapolis, MN 55455 

PLEASE FOLD IN THIRDS TO SEND THROUGH 
CAMPUS MAIL. 

February, 1981 
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operations 

CYBER 74+172 OPERATING HOURS 

••• Lauderdale, ExpEng, NORMAL rate 

Lauderdale, ExpEng, DELAY rate 

••• Lauderdale only, DELAY rate 

See WRITEUP(HOURS) for schedule of batch job pickup/delivery 
service. 

TWIN CITIES CAMPUS PUBLIC REMOTE JOB ENTRY SITES 

SITE ID SUPERVISOR PHONE 

East Bank 

EleelE 38 4V V. Zahhos ............... 373-5346 
EltH N640 4W D. Anderson .............. 373-5827 
ExpEng 130 3L 1/0 Coordinator ........... 373-4596 
ExpEng 130 4B 1/0 Coordinator ........... 373-4596 
ExpEng 130 4N 1/0 Coordinator ........... 373-4596 
FrontH 4E D. Schumacher ........... 373-2740 
HSUnitA 4C L. Croatt ....... " .. " ... 373-7714 
KoltH S191 4Z 
MinMet 321 41 R. Larson ................ 376-2668 
Physics 69 44 L. Whitney ............... 376-7627 
TerrH W106 41 B. Hackett ............... 373-6621 
D388 Mayo 24 L. Croatt ................. 373-7714 
Zoology 314 4) E. Cushing ............... 373-2232 

West Bank 

SocSci 167 4X D. Lund ................. 373-3608 
SocSci 1009 4K M. Mongiat .............. 373-0168 

St. Paul 

BioSci 257A 47 M. Simmons ............. 373-1961 
ClaOff 125G 48 C. Bingham .............. 373-0988 
MeN H 42 G. Wahlert ............... 373-0939 
NorH 24 4G ). Colten ................. 373-0990 
NorH 24 40 ). Colten ................. 373-0990 

Lauderdale 

User's Room 49 Secretary ................. 373-4912 
User's Room 3F Secretary ................. 373-4912 

Keypunches provided at each site. 

February, 1981 

CYBER 720 OPERATING HOURS 

,==Up, not attended 
I Up, attended 

See WRITEUP(LABHOUR) for a schedule of open hours in the 
student computer laboratories. 

TWIN CITIES INSTRUCTIONAL COMPUTER LABORATORIES 

SITE SUPERVISOR PHONE EQUIPMENT 

East Bank 

CentH R. Rickgarn .... 3-2289 TTY33(2) 
ComH C. Youngdale .. 3-2453 TTY43(1) 
DiehiH 535 N. Sauro ...... 6-7005 CRT(2) 
EltH 121, 125 D. Anderson ... 3-5827 TTY33(6) 

CDC713(1) 
Hazeltine(]) 
Teleray(1) 

FrontH D. Schumacher . 3-2740 TTY33(1) 
HS-A 1-752 L. Ellis ........ 3-0331 TTY33(4) 

TTY43(2) 
Teleray(1) 

LindH 25 M. Schneider ... 3-0137 CDC713(6) 
Decwriter(5) 
Tektronix4013(1) 
Teleray(1) 
TTY43(11) 

MechE 308 D. Riley . ...... 3-0340 TTY33(4) 
Teleray(3) 
Decwriter(5) 

SanfH M. Kilbury ..... 3-3434 TTY33(1) 
TerrH B. Hackett ..... 3-3567 TTY33(1) 
VincentH 4 W. Stenberg ... 3-2586 TTY33(2) 

CDC713(2) 
Decwriter(7) 
Teleray(2) 

Walib 204 R. Estelle ...... 3-2538 TTY43(10) 
CRT(2) 

West Bank 

BlegH 140 D. Lund ....... 3-3608 TTY43(13) 
Teleray(1) 

MdbH R. Baker . ...... 3-9818 TTY33(1) 
SocSci 167 D. Lund . ...... 3-3608 TTY33(5) 

Teleray(3) 
Decwriter(2) 

St. Paul 
ClaOff 125 c. Bingham .... 3-0988 TTY33(6) 

Hazeltine(2) 
Decwriter(4) 
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phone numbers 
Accounting ....................... 373-4548, 373-2521 
Computer-Aided Instruction ................... 376-2975 
Computer Hours (recorded message) ........... 373-4927 
Computer Store .............................. 373-4877 
Consulting 

HELP-line ................................. 376-5592 
9 AM-5 PM, Monday-Friday 

Business Data Products ..................... 376-1761 
10-11 AM and 1-3 PM, Monday-Friday 

Statistics Packages ......................... 3 76-5062 
1-2 PM, Monday-Friday 

Data Bases ................................ 376-1761 
10-11 AM and 1-2 PM, Monday-Friday 

Microcomputers ........................... 376-4276 
10-12 AM and 2-4 PM, Monday-Friday 

Humanities .............................. 373-5780 
10:30-11 :30 AM, Monday, Wednesday, Friday 
2-3 PM, Tuesday, Thursday 

Contract Programming ........................ 376-1764 
Data Base Applications ........................ 373-7878 
Educational Services ......................... 376-3963 
EDUNET Interface ........................... 373-7745 
Equipment Purchase or Lease ................. 376-8153 
Experimental Engineering 1/0 ................. 373-4596 
Field Engineering ............................ 376-7584 
Graphics Software ........................... 376-1636 
HELP-line ................................... 376-5592 

9 AM-5 PM, Monday-Friday 
HOURS-line (recorded message) ............... 373-4927 
Image Processing Center ..................... 373-7878 

University 
Computer 
Center 
Newsletter 

Information, Experimental Engineering ......... 373-4360 
Information, Lauderdale ...................... 373-4912 
Information Systems .......................... 373-7878 
Instructional Labs ............................ 373-5754 
job Status, ExpEng (recorded message) ......... 373-4994 
Lauderdale Operations ....................... 373-4920 
Lauderdale Services .......................... 373-7538 
Lauderdale Users Room ...................... 373-4921 
MECC Interface .............................. 373-4573 
Microcomputers ............................. 376-4276 
Microfilm Operator .......................... 373-4995 
Newsletter Subscription ....................... 376-4668 
Permanent File Restoration ................... 376-5605 
Professional Services Division (PSD) ........... 376-1764 
Project Assistance ............................ 376-1764 
Program Librarian ............................ 376-1636 
Programming Languages ...................... 376-7290 
Reference Room ............................. 373-7744 
Remote Batch (RJE) Services .................. 373-5754 
Short Courses ............................... 376-1637 
Shuttle Bus Service .......................... 376-3068 
System Status (recorded message) ............. 373-4927 
Tape Librarian and EBR Operator ............. 373-4995 
Technical Writing ............................ 373-2522 
User Numbers 

Instructional Batch ......................... 373-2521 
Instructional Timesharing ................... 373-7745 
Research Batch ............................ 373-2521 
Research Timesharing ...................... 373-2521 

User Services ............................... 373-4599 

User Services 
227 Experimental Engineering 
University of Minnesota 
208 Union Street SE 
Minneapolis, Minnesota 55455 

~iiVERSITY ~RCHIVES 
UNIVE ~ALTtR LIBRARY 
fAST ~;N:y OF MINNESOTA 
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