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Graphics 

PicSure This: Easy Graphics on the VX 
Jill McAllister 
BITNET: JLM@UMNACVX 

PicSure is an interactive computer graphics software package for generating charts and 
graphs with a sequence of English-like commands. It's produced by Precision Visuals, Inc. 
(PVI), the same company that provides all of our Dl-3000 graphics packages, and is 
available on our VAXNMS machine, the VX. This article is an overview of PicSure's 
capabilities. 

PicSure is easy to learn and very flexible. PicSure gives each chart component a default 
value, so you only have to specify two items, the chart type and the data. In addition, 
PicSure contains predefined charts, called layouts, that can be used for more complete 
formatting than the generic chart types provide. (Figure 1 shows the generic chart type for a 
line graph or a bar chart. Figure 2 shows the layout for a monthly line graph or vertical bar 
chart. Figure 3 shows the generic chart type for a pie chart.) All examples in this article are 
from the Xerox 8700 laser printer. They were photographically reduced for publication here. 

PicSure generates four basic chart types -line graphs, bar charts, pie charts, and text 
charts. Those of you who have used TELL-A-GRAF will recognize these basic types as 
being the same that TELL-A-GRAF produces. Two or more of these basic chart types can be 
combined into composite charts, which PVI calls multicharts. You can also produce charts in 
three different quality levels, from rough draft, called "preview quality," to publication quality. 

You can run PicSure both interactively, the most common method, and from a submitted file 
called a command file. In a command file, PicSure processes the commands in sequence. 
You can construct these command files with one of the VX's text editors, such as EDT, or 
PicSure itself can generate them. You can also enter data interactively or from an external 
data file. (Figure 4 is an example of a command file, with Figure 5 showing the chart 
generated by this command file.) 
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Figure 1 : The generic chart for a PicSure line graph or bar chart. 
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Figure 2: The layout for a monthly line graph or vertical bar chart. 
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Figure 3: The generic chart for a pie chart. 
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USE LAYOUT VBARM01 
TITLE Tornado Activity Peaks In May 
CURRENT TEXT ALL 
TEXT FONT ALDINE 
AXIS LABEL f Of Occurrences 
ENTER DATASET f Of Tornado Days 

5 6 12 18 24 26 25 21 
14 8 6 5 END 

ENTER DATASET f Of Tornados 
15 20 49 107 155 145 
81 55 39 24 21 17 END 

WRITE COMMANDS TORNADO. CMD 
PLOT 
METAFILE NAME TORNAD01.MTF 
SAVE METAFILE 

Figure 4: This PicSure command file generates the chart in Figure 5. 
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Figure 5: A PicSure bar chart, generated by the command file shown in Figure 4. 
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Once PicSure generates a chart, you can save it either as a file accessible only through 
PicSure, or as a device-independent metafile, a graphics file that you can display or print on 
any of a number of devices. You can then use the saved metafile repeatedly without the 
cost of running the command file again. 

If you want to send a metafile directly to the Calcomp four-color pen plotter, select the DUM 
option to produce a metafile that you can send to the plotter with the command ENQUEUE. If 
you want to send a metafile to the Printronix or Xerox 8700 laser printers, you must run the 
metafile through the Metafile Translator to put it in the proper format for the printer to output. 
You must also run the metafile through the Translator if you want to view the metafile on your 
terminal screen. Look for the article in a future issue of this Newsletter on using PVI's 
Metafile Translator. 

Using PicSure at ACSS 

To use PicSure on our VMS system, you first must run a .COM file that assigns required 
logical names. To do this, simply enter the command PVILOGIN in response to the VMS 
dollar sign prompt. You will see the following message on your screen: 

Now using DI-3000 Basic (high precision) 

You can now enter the command PICSURE. PicSure will prompt you to select a three-letter 
code indicating one of these supported output devices: 

DUM Metafile output 
R94 Ramtek 9460 terminal 
TlO Tektronix 4010 series terminal 
T14 Tektronix 4014 terminal 
VTl VT100 terminal with Retro-Graphics 

You can specify DUM, for dummy, when you want to get all your output in metafile format only, 
without appearing on your terminal screen. 

PicSure will also ask you to choose a secondary device, but this is optional. (Simply press 
the carriage return if you wish to skip the secondary device.) 

PicSure now provides a list of ACSS output devices for this session. These devices are 
numbered consecutively with index numbers. The first device will be the one you selected 
from the list shown above. By default, PicSure will prepare files for this device. The second 
device will be the secondary device you selected (if you selected one) from the list above. 
The last two numbered devices are the Printronix printer and the Xerox laser printer. 

Make a note of these devices and their index numbers. You will need to know them when 
you are ready to print your PicSure chart, as discussed later in this article. 

At this point the word 

Pi.cSure> 

is your prompt for all commands. You can abbr~viate all commands as long as the short . 
form remains unique (i.e., cannot be confused w1th any other command) and you can type m 
upper- or lowercase characters. 
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The Four Chart Types 

As we've said, there are four basic chart types in PicSure. In line graphs, data values are 
displayed as a sequence of points connected by line segments. In PicSure, the lines 
representing different sets of points can be drawn separately, or they can be stacked to 
represent additive data. This chart type includes the scattergram where each data point is 
represented by a symbol, but no connecting lines are drawn. Use the command LINE 
GRAPH. 

In bar charts, data values are displayed as rectangular bars, either vertical or horizontal. In 
PicSure, sets of data can also be clustered- that is, the bars are drawn side by side -and 
they can be stacked, drawn on top of each other in columns, again to represent additive data. 
Enter BAR CHART to produce this kind of chart. 

In pie charts, data values are shown as parts of a whole, each data value being a segment 
of the pie. PicSure allows one or more segments to be exploded for emphasis. It allows 
segments to be labeled with absolute quantities, percentages, and/or names. The command 
PIE CHART will create this kind of chart. 

The fourth basic chart type, the text chart, displays no data values, but only text or tabular 
material. Typing in the command TEXT CHART will allow you to make this kind of chart. 

PicSure allows multicharts to combine any of these four types. You can also control the 
position of the individual charts within the multichart, so having original charts of different 
sizes is not a problem. 

PicSure Commands 

PicSure commands consist of one or more command words, which specify the general 
command function. Parameters occur with some of the commands to indicate particular 
actions. These are frequently numerical parameters, a value name, or a keyword. A value 
name is a word that PicSure recognizes as being equivalent to a particular numeric value, 
such as typing RED or BLUE instead of the color index number. A keyword is a word that 
PicSure recognizes as a specific function. For example, the keyword AUTO means that the 
default value for a command parameter is to be used. PicSure will prompt you for any 
necessary parameters that are missing. 

Some typical commands that you can use on your chart are: 

TITLE 'Monthly Report' 
SUBTITLE 'June' 
AXIS LABEL 'units sold' (This labels the Y-axis.) 

Data 

Data are grouped into datasets, which are collections of related data values. Each element 
may have either one value, or two (as in X,Y coordinates). Each dataset in a PicSure chart is 
shown as a separate entity- that is, as a set of bars or as a single line. PicSure allows up 
to eight datasets to be drawn in one chart. If you need to display more than eight, you can 
create a multichart, superimposing charts of the same size. A pie chart represents one 
dataset with each segment of the pie being an individual data value. 

Continued on page 82 
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There are three ways to get datasets into PicSure. The data can be generated by PicSure; 
external routines can be used for such functions as running a Fortran program from within 
PicSure to process the data values in a dataset. You can also enter data directly from your 
terminal keyboard. Or PicSure can read data from an external data file. This external file 
can contain only the needed data, or it can also contain formatted output in which only a 
particular column is to be read. In this case, PicSure allows you to use Fortran-like 
formatting to read in selected values. This means that PicSure can read several sets of data 
from a single file. 

PicSure also allows you to save your data as part of a saved chart with the command 

SAVE CHART 'chartname' 

or you can save it as a separate data file. 

Controlling Chart Components 

Chart components in PicSure are such things as lines or bars; axes, grid, and tick marks; 
labels; bar numbers; legends; annotations (including titles and subtitles); and user-designed 
symbols. You can position and control individual components separately. (Components 
can be different colors, for example.) All have default values- PicSure will do them 
automatically according to these default values if you do not specify other values for them. 

The current component is an important concept in PicSure. This always refers to the most 
recently created, or otherwise selected, component. PicSure performs many operations on 
the current component, including positioning, enabling, shielding, and others. 

There are two ways to specify component position. The first is by percentage of the width 
and height of the chart, with the percentage increasing toward the right and toward the top. 
The second way is with the LOCATOR command, which uses an input device, such as a 
mouse or a digitizing tablet. The LOCATOR keyword causes PicSure to wait for input. 
Generally, there is a cross or cross hairs that follow the movement of the input device. You 
click the button on the mouse or a key on the keyboard to position the component. This 
method is of course restricted to devices that support graphics input. 

You can disable components so that they will not appear when the chart is drawn. This way 
those components do not have to be redefined to appear in another version of the chart. The 
command for this is ENABLE or DISABLE, followed by the appropriate component name. 

Shielding causes a component to block out the component underneath it, instead of letting it 
show through. An example: Grid or data lines are not visible through a shielded legend 
box. PicSure is able to establish a hierarchy of chart components so that successive layers 
are shielded correctly. 

Some factors can affect only certain components. For instance, linestyle can affect only 
lines, controlling whether the lines are solid, dashed, or dotted. Fill patterns only appear 
inside shapes. Bar width and bar overlap are used only on bar charts. 

PicSure calls any text string a textitem. Textitems include such components as titles, legend 
entries, and axis annotations. You can select as current a single textitem, a group of 
textitems, or all textitems. 

Figure 6 shows a plot that contains such chart components as tick marks, axis labels, lines 
with different line styles, a legend, and shielding. 
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Figure 6: This PicSure line graph contains several components, including different line 
styles and shielding. 

Quality a Ia Mode 

You can produce PicSure charts on your terminal in any one of three quality levels or modes: 
preview, draw, or plot mode. 

The preview mode is the fastest mode with the least quality. It uses hardware text for all 
text strings. (Hardware text is the text capability that is built into a particular graphics output 
device. It is faster to draw, but lower in quality, than software text. For this reason, it is used 
to preview charts.) In preview mode, PicSure ignores linestyle, and does not perform 
shielding. Use the command PREVIEW at the end of your list of commands to see your chart 
in this mode. 

The draw mode produces charts with medium speed and of medium quality. It uses 
software, instead of hardware, text, but if you're using 01-TEXTPRO fonts, it only draws them 
in outline. In this mode PicSure does not simulate linewidth; the package will draw fill 
patterns, but does not do shielding. 

Plot mode is the slowest, but produces the highest quality charts. In this mode, 01-
TEXTPRO fonts are filled, and linewidth and linestyle are simulated in software. PicSure 
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also draws fills patterns in this mode, and does shielding. When you create metafiles, they 
are in plot mode. 

To prepare your chart for any of our output devices, you can use PREVIEW, PLOT, and 
DRAW with the appropriate index number for the output device. For example, if index 3 is 
the Xerox laser printer, the command PLOT 3 sends the output to a file properly formatted 
for the laser printer. 

Output formatted for the Xerox 8700 laser printer shows up in a file called FOR001.DAT in 
your directory. After you exit PicSure, send this file to the laser printer with the command 

$ ENQUEUE X9700 FOROOl.DAT 

Output formatted for the Printronix shows up in a file called PTRONIX.DAT in your directory. 
You send this file to the Printronix with the command 

$PRINT /PASSALL PTRONIX.DAT 

ACSS has also installed the Metafile System, Metafile Translator, and 01-TEXTPRO. The 
Metafile System allows metafiles to be transferred among graphics devices and host 
systems. The Metafile Translator can combine output from different PVI products into 
composite images. DI-TEXTPRO is an optional package that provides publication quality text 
fonts that you can access from PicSure (or Dl-3000) and use in a PicSure (or other) chart. 

Saving and Restoring Charts 

The convenient PicSure feature of restoring charts allows you to use the same basic chart 
format over and over again with different sets of data. This is useful, for example, in 
generating monthly activity reports. The chart definition can be stored in an external file. 
PicSure is smart enough to store the minimum commands, thus saving disk space. Use the 
command RESTORE CHART to bring back the chart. 

If you'll need the same finished chart many times, you can store it as a metafile, instead of as 
a command sequence. This saves the CPU time that you would otherwise spend in 
recreating the chart. (An example of such a frequently used graphic would be an 
organization's logo.) 

Documentation and On-line Assistance 

For documentation, see the PicSure User's Guide. You can consult a reference copy in the 
ACSS Computing Information Center (CIC), 128A Lind Hall. If you want to order your own 
copy from PVI, you can get help in preparing your order from staff in the CIC. 

PicSure has excellent on-line assistance. The package includes on-line tutorials- one for 
a general introduction, and one for each of the four basic chart types. To access the tutorials, 
type HELP TUTORIAL once you are in PicSure. 

There is an extensive on-line Help facility, too. Any time that you have the Pi.cSure> 
prompt, you can type HELP for assistance. 

If you have questions about using PicSure, contact the HELP-Line at 626-5592. 
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1 Calcomp Scaling Problem Fixed , 

Michele Lewis 
BITNET: GRAPHICS@UMNACVX 
Mail on VX: GRAPHICS 

Some users were encountering scaling problems when enqueueing Precision Visuals Inc.'s 
metafiles to the Calcomp four-pen plotter. (For example, the plotter drew circles as ellipses.) 
An updated version of the Calcomp de.vice driver has been installed which should fix these 
problems. If you have any other problems with or questions about the Calcomp plotter, 
please call Michele Lewis at 626-0314. 

User Services 

A New Column: Consulting Corner 
Pete Oberg 

This month the User Services Group of ACSS begins a column that will present answers to 
some of the most frequently asked questions about ACSS systems (the CA, MD, VX, and 
UX). The column will continue throughout the year to inform you of tips and short cuts in 
computing at ACSS. 

Printing Files from the CYBER CA 

If you are printing a source file of your program or data file, the line printer or laser printer 
reads column 1 of your file for special instructions. Those instructions consist of the 
following: 

Character 

space 
1 
0 

+ 

Action 

Single space lines. 
Eject page before printing. 
Skip one line before printing. (double space) 
Skip two lines before printing. (triple space) 
Suppress carriage advance before printing. (overprint) 

After reading column 1 of each line, the printer performs the instruction of that character and 
prints the remaining line starting at column 2 of that line. 

If you don't want the printer to read characters in column 1 as commands, you must shift the 
entire file one column to the right. Type the following commands: 

/REWIND, FILE {Rewinds the file to be printed.} 
/COPYSBF, FILE, TEMP {Copies file to temp with a space on each line of temp in column 1.} 
/PRINT, TEMP, UN=BC, UJN=BC*BIN, P {Prints temp on the Laser printer at Lauderdale.} 

The COPYSBF command is not needed if your file is the output from the execution of your 
program that places carriage control characters in column 1 or the output of an application 
package (SPSS, SIR). Use the PRINT command as above and remember to rewind the file. 
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Report of the ad-hoc committeee to network the campus 

86 

An abbreviated version of a report presented to the Technical Advisory Committee for 
Computing, Communications, and Information Systems. Readers can obtain a copy of the 
complete report at our Computing Information Center, 12BA Lind Hall, 625-7397. 

This committee has prepared a two-year plan to allow the University of Minnesota the ability 
to connect all of its host computers, from the largest supercomputer down to the majority of 
the newer microcomputers. 

The Need for a Cam pus Network 

A campus-wide network would enable the University to derive the maximum benefit from 
limited funding of computing and related services. 

Various campus administrators and committees have identified a need for the following 
services: 

1 . Electronic mail. 

2. The ability to connect to various national and international networks. 

3. File transfer between different computers. 

4. Networked connections between terminals and mainframes (sometimes referred to as 
remote login). 

5. Resource sharing. 

Additionally, we expect computing centers, departments, units within departments, and 
campuses to establish their own local area networks (LANs). It will be necessary to connect 
these different LANs to provide the five services listed above. The overall connection of 
these varying hosts and mini-networks requires an internet-a backbone interconnection 
network. 

The internet requires more than simple hardware; it requires some form of standardized 
protocols that determine how the information is to be passed between the host computers on 
the network. We would particularly like to see a set of protocols that permits "peer-level" 
host-to-host, application-to-application connections, in which each machine on the network 
has roughly equivalent control over its communications. This type of application-to
application connectivity will support the services indicated above, plus support many other 
concepts that we have not yet recognized. 

The industry is currently determining a set of standardized protocols that will satisfy our 
requirements. These are the ISO protocols, developed by the International Standards 
Organization. However, these protocols are not as yet completely defined. It is the opinion 
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of the committee that it will be several years before these protocols are fully defined and that 
it will be several years after the definition before they are readily available in the commercial 
marketplace-perhaps longer if we believe articles like "OS I substitute lures net users," 
Computerworld, July 28, 1986; less if we believe "Military acts to speed OS I," Computerworld, 
August 18, 1986. The truth is probably in between. (OS I is the Open System Interconnect, 
the ISO communication model.) 

In the absence of a complete solution, we find that the DARPA protocol family, including 
TCP/IP (the Transmission Control Protocol/Internet Protocol), comes closest to meeting our 
requirements. These protocols can provide the five desired services, but do have some 
problems. 

TCP/IP can be implemented on a majority of the University hosts immediately. Additionally, 
the existing available media can be utilized to provide the necessary connections; some 
today, all within two years. Currently ACSS (Academic Computing Services and Systems), 
MSC (Minnesota Supercomputer Center), and UMD Computing Services have made it a 
requirement that their new systems come with TCP/IP. Additionally, the trend is for national 
networks to use TCP/IP (e.g., see "NSF spins a web of nets," Network World, September 8, 
1986). 

We have identified the following problems: 

1) Accounting: Most of the available TCPIIP packages do not provide accounting 
information on the use of network resources. This requires that network services 
and some host services must be free. 

2) Security: This is a topic that goes well beyond the scope of this report. As an 
indication of the problems involved, the phrase "network security" is sometimes seen 
as a contradiction in terms. (Networking increases access to computing resources; 
security limits access.) 

Security within TCPIIP is, by and large, implemented by having a security level field 
within the IP packet. A packet is not allowed to go to a less secure network than the 
packet's security level. This assumes the existence of a secure backbone-such as 
exists for ARPANET and MILNET. 

In order to implement a level of security on the network equal to the security on our 
mainframes now,we require that host level security be in place and utilized, as well 
as a secure backbone. Dependence on large physical Ethernets should be avoided 
since these have little chance of being secure; they are easily tappable and 
promiscuous- i.e., they listen to all traffic within the standards. 

3) Use of resources Inconsistent with the original intention of the 
resources: An example of this is logging into a remote system via a "gateway host" 
that has a certain scarce connection resource (like physical host ports) rather than 
directly connecting to the remote system. This can be partially dealt with by requiring 
the user to log in to the "gateway system" and charging for the resources used. 

4) Accountability: This topic is somewhat related to security and accounting. The 
software can leave "footprints" so that a system manager can determine the network 
users of a given system. At the present time, such footprints are limited to the UNIX 
implementations, and these are limited in nature. It is unlikely that this will improve 
since this is an operating system interface feature that is generally overlooked. 

5) Certification/Conformance: We would like to guarantee that the various TCPIIP 
implementations will work together. However, recently the government has cancelled 
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its plans to create a center for TCP/IP conformance. (See "Uncle Sam cashiers 
TCP/IP, conformance tests too tough a job," Network World, September 1, 1986.) It 
appears that there are no guarantees. 

We would like to see one campus organization, such as Telecommunications, coordinate the 
activities necessary to implement a campuswide network. Some of the necessary tasks 
include: 

1) Assignment of host names and internet addresses: All hosts, some active 
routers, and all gateways require an internet address for each of the networks to 
which they are attached. An internet address is a 32-bit quantity that is unique within 
the entire TCP/IP network (typically envisioned as the "world"). Each host also 
requires a unique name within its domain. (Today domain addressing is still in its 
infancy, and the domain tends to be the entire network; eventually the University can 
be considered a domain, possibly with sub-domains.) The assignment, coordination, 
and publication of these host names and internet addresses should be a central 
function at the University. Today the Minnesota Supercomputer Institute (MSI) is 
coordinating this activity with regard to ARPANET and the supercomputer user base. 

2) Install, upgrade, and maintain the backbone network(s): The internet 
requires some basic backbone connection mechanisms. We recommend using the 
IBX Ethernet LAN mark where connectivity is the major requirement, and the building 
and maintaining of a backbone token ring network utilizing the optical fiber now in 
place as the medium for those applications requiring higher bandwidth. Both of these 
media address the security concerns noted earlier in this report. 

3) Operate a campus mail name server: We expect that by the time this plan is 
implemented, the overall coordination of electronic mail addresses will become 
overly cumbersome. There should be a well-maintained, public-domain central 
data base whose purpose is to provide a proper name into one or more electronic 
mail addresses. This should take the form of a database and a mail router that can 
redirect mail to the appropriate hosts. 

Recommendations 

We believe that the internet concept allows maximum autonomy within departments while 
providing the necessary standardization that will allow communications to go beyond 
departmental borders. It should be clear that, under this plan, any department that 
purchases a computer or establishes a network that does not conform to the internet 
standard would be, in effect, choosing to operate in isolation. We believe it is to everyone's 
benefit to adapt a standard protocol. Not only would departmental systems be able to 
communicate with each other, but the University would probably save money through larger 
volume discounts for the standardized hardware and software. 

We recommend that the University adopt the TCP/IP protocols as the de facto protocols for its 
backbone network. This does not imply that all hosts must support TCP/IP, but that, if a host 
is to be networked, it will be with TCP/IP or an existent gateway that can convert to TCP/IP. 
All new purchases by the University should conform to this policy. Additionally, the 
University should refuse gifts that are not in line with this policy since it will be expensive to 
network such ''free" systems. This consistency will give vendors an incentive to supply off
the-shelf solutions that satisfy our requirements. This policy has been implemented, perhaps 
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more stringently than appropriate at the University, at the University of California, Berkeley. 
(See "At Berkeley, Computers Have to Work-Even if They're Donated," Chronicle of Higher 
Education, April2, 1986.) 

We do not want to give the impression that the above recommendations solve the 
networking problem. If anything, the above recommendations define the problems that 
must be solved. There are many unanswered questions that will need to be answered 
before we have something that even approaches a complete solution. Under the present 
plan we can channel all efforts toward finding those solutions rather than toward debating 
the questions. 

A permanent committee should be created to oversee this plan. The committee should 
address the following items: 

1. The campus backbone network(s), particularily one utilizing the in-place fiber cable. 

2. The needs of the coordinate campuses to make sure that they are not excluded from 
the planning and decision-making processes as well as from the final 
implementations. 

3. The continuing status of the ISO protocol family; the best contact for this may be the 
Corporation for Open Systems (COS). 

4. The less-than-completely defined areas of this report; while it is not possible to 
completely resolve many of these items, more detail is required. 

5. Vendor contacts. 

6. Protocol documents; a local repository for the documents should be identified and 
funds to obtain the necessary documents should be obtained. 

Since it is acknowledged that the plan described earlier in this report is intended as a two
year solution, we need something that can satisfy a number of our goals provided that it can 
be deployed rapidly and at little cost. Today's solution for the problem is BITNET (a national 
educational network with international connections) and its RSCS/NJE protocols. 

BITNErs alternate definition (the "Because It's There" Network) provides a major 
justification for this approach: Because It's There. Additional justification is being provided 
by a BITNET experiment to see if BITNET can be converted to the TCP/IP protocol family that 
is compatible with our two-year plan. We want to make it clear that this is a stopgap 
solution-it is not adequate to address the concerns of this report. BITNET only supports 
mail and a limited amount of file transfer. The RSCS protocols used by BITNET do not 
support application-to-application connections. There are also name-length restrictions 
(typically a-character maximums) that prevent using meaningful names for host names and 
user mail identifiers. (The details of and recommendations for the implementation of this 
short-term plan are available in Appendix F of the complete report.) 

We believe that adapting this plan for a backbone communications network will allow the 
University of Minnesota to satisfy its goal of connecting all of its hosts within two years or (in 
many cases) less. The plan allows for a considerable amount of flexibility at the department 
level, but imposes some restraints to encourage departments to adopt a standard protocol. 
We have also included a short-term plan that will allow a limited amount of electronic mail, 
which is perhaps one of the highest priority goals, but we do not want the adoption of the 
short-term plan to interfere with the long-term goals. 

Continued on page 90 
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This commitee report was submitted to Barbara B. Wolfe as a direction document by 

Craig Anderson, Telecommunications 
Dennis Gigstad, Administrative Information Services 
Frank Grewe, Health Sciences Computing Services 
Roger L. Gulbranson, ACSS (chair) 
Andy Lopez, UMM Computing Services 
Mark McCahill, ACSS Micro Group 
William Marko, UMD Computing Services 
David Schempp, St. Paul Computing Services 

Computing Reflections 

More Reflections: Networking and its Funding 
Lawrence Liddiard 
BITNET: LIDDIARD@UMNACVX 
Mail on VX: LIDDIARD 
Mail on UX: lal 
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I have promised to continue this column for another year because of the positive responses I 
have received from many readers. Uke other ACSS Newsletter authors, I now provide my 
BITNET electronic mail address for your comments or questions about the material covered 
in my column. If there is any aspect of ACSS that you would like to see discussed in a future 
computing reflection, I would appreciate a note from you. 

My stated reasons for a column last March are still valid this year: 

1. Over the next several years a time-sharing, centralized, and departmentalized service 
combined with stand-alone microprocessor computing will be transformed into 
workstation-based computing, interconnected by local area networks (LAN's), 
backbone networks, and data-switched phones to other workstations and special
purpose computing centers. A number of issues need to be discussed in this period of 
change. 

2. Numerous University committees have taken up the issues of computing policy, 
resource allocation, planning, telecommunications, and funding. The 
recommendations of these committees deserve analysis and broader dissemination. 

3. I believe that academic computing centers should give advice, promulgate policy, 
implement constructive suggestions, and answer criticisms. 

Campus Networking 

Last October an ad-hoc committee completed their report on campus networking. This 
report will be considered by the University-wide Technical Advisory Committee for 
Computing, Communications, and Information Systems reporting to Vice Provost V. Ram a 
Murthy. (Since last November Vice Provost Murthy is the line officer respon~ibl~ for 
planning, coordination, interpretation, and enforcing all Computer, Commum~at1on! and . 
Information policies of this institution.) An abbreviated version of that report 1s repnnted 1n 
this issue. 

In this month's column, I would like to consider one important aspect of networking: its 
funding. 
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The New Telecommunications System 

Last March the University began installing its long-planned INTECOM IBX telecommunications 
system. This system has a number of sophisticated and important features: 

• It has integrated voice and data communications as well as local area networking 
functions. 

• Using centralized modem pooling, it reduces the number of modems required fin a 
university-wide context or communication with mainframe computers. 

• It has "non-blocking architecture" that permits simultaneous voice and data 
transmission without reducing ports or performance. 

• It uses extensive hardware redundancy to prevent interruptions. 

• It uses fiber optic cabling up to 25,000 feet long to connect the central control units to 
Interface Multiplexers (IMs), each having 256 VoiceData ports. 

• It uses only two-pair telephone wire up to 2000 feet long to connect an IM to user 
equipment (analog phones [STEs], digital phones [Integrated Terminal Equipment, or 
ITEs], and data sets [DOB's, DIU's]). 

• It has features such as Hold, Abbreviated Dialing, Conferencing, Call Forwarding, Last 
Number Redial, Abbreviated Dialing, and Transfer on its digital phones. 

• It allows digital data to be switched asynchronously up to 19,200 and synchronously 
up to 57,600 baud. 

• It allows burst data transmission at 1 0 Mbps and continuous transmission at 
.96Mbpin LAN mark service. 

Current Funding 

The new phone system was presented to Central Administration as costing no more than the 
previous system. To give an idea of the costs involved, I believe that most of the bids quoted 
about $1000 per station or phone, and since the University had about 18,000 phones, this 
gave $18 million for the wire, cable, and equipment plant. A building to hold the central units 
was another $4 to $5 million, and the cost to install the remote IMs would be about $1 million. 
If each of the phones would bring in $20 to $30 per month, this would be fairly close to the 
amount required to amortize the system over 8 years and pay for yearly maintenance and 
personnel costs. 

Before the recent breakup of AT&T, the standard way to charge for phone service was to 
charge a monthly fee forever. It was on that model that the University designed its funding 
for the new INTECOM IBX system. Thus the STE phone was set at $20, the base ITE at $32, 
and the ITE with Data Option Board (DOS) for asynchronous 9600-baud data transmission at 
$40 per month. This was equal or less than the fee you would pay for the equivalent 
service from a phone company. 

But this planned income stream ignored the previous arrangement that allowed an individual 
to purchase once and forever (until it broke) a data modem to use with a standard phone. 
Most researchers use funds from grants for one-time purchases such as modems. 

Continued on page 92 
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When it came time for the faculty and departments to select a new telephone, the STE at $20 
per month was the economic choice, since the funding came out of the department's supply 
and expense budget. In addition, faculty also chose the analog STE because it allowed 
them to continue using their already-purchased 1200 bps (bits per second) modems, even 
though the new system ran digitally up to 64,000 bps. 

At the end of this article is a diagram of the transformations required by the University's 
switching network to move from RS232 signals (generated by a typical workstation) to those 
same signals required at a port of a shared computer resource. Data transmission our 
digital system was designed to use a modem pool to convert between the ITEJDOB or 
computer port generated internal digital and the digitized analog signals required by outside 
phone company networks. The reverse path was to be used by faculty and students to 
transmit data from their home or other remote location into the University. 

To be at the leading edge of modem technology, Telecommunications chose 300 Racai
Vadic modems, allowing up to 2400 bps transmission, for the pool. When many at the 
University chose the STE phone for their office, their data calls to inside the University 
computer ports placed extra requirements over that planned for the modem pool. In 
addition, the new technology modems had problems in flow control processing (processing 
commands like control-S, control-0 and BREAK). This problem was finally cured with the 
installation of new firmware this February (eight months after the start of cutover). 

Suggested Funding 

Three principles should be envoked: 

1. If an action or resource is desirable for the University, then central 
funding should be provided to encourage University personnel to 
take the proper path. Examples: If the resource required a new 
Telecommunications building, then some central funding should be used and 
the building should be written off in 20 to 30 years rather than 8. If electronic 
mail is the future method of information distribution preferred by central 
administration and college deans, then fiscal enducements should be set up to 
help support the backbone network and to help departments supply and 
maintain the workstations required for each faculty member. If certain 
standards or communality are required, then the promulgation and 
maintenance of these standards has a claim upon some central funding. 

2. Any resource composed of both capital and maintenance portions 
requiring a monthly payment should allow the capital portion to be 
prepaid. This is what the AT&T breakup was about. This practice should be 
applied to both our current phone system and any backbone network. Could I 
suggest this for a University parking spot? 

3. There must be a yearly review to insure the least cost for monthly 
payments of any sort. In the computer and networking game we might say, 
"I will supply more resources and benefits for the same cost, so just keep shipping 
the money." This must be balanced with computing obsolescence, which requires a 
3- to 5-year renewal process. For who would want to be computing on a TERAK 
now, or on an IBM PC in a couple of years? Many universities now h~ve their 
students buy their own micros, so the students carry the obsolete eqUipment out the 
door when they graduate. A student taking more than 5 years to graduate would see 
his several micros become obsolete before he finished his degree. 
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Artificial Intelligence 

Texas Instruments PC Scheme Version 2.0 
Ron Zacharski 
BITNET: RAZ@UMNACVX 
Mail on VX: RAZ 

Texas Instruments (TI) PC Scheme is available at the Williamson Bookstore Electronics Desk 
for $56 for University staff and fulltime students. It is one of the two best LISP 
implementations available for microcomputers. Getting such a powerful implementation for 
about the price of a textbook is an incredible bargain. 

System Requirements 

PC Scheme runs on IBM-PC compatibles with at least 320K of memory. 512K is needed to 
use the supplied editor, and thus should be considered the practical minimum. PC Scheme 
Version 2.0 can utilize up to 1.5 MB of expanded memory with PC or AT compatibles or up to 
1.5 MB of extended memory with AT compatibles, bringing the total memory to 2MB. Once 
the interpreter is loaded this leaves about 1.8 MB of free space. 

Features 

PC Scheme is supplied with a display-oriented editor, which is a subset of EDWIN, a version 
of the EMACS editor written by the Scheme project at MIT. You can move freely between the 
editor and Scheme, and edit and evaluate code without having to save it to a file. The 
editor's split screen mode (one half LISP and one half editor) is extremely useful. 

Aside from Golden Common LISP 286 Developer, PC Scheme is the only LISP 
implementation for microcomputers that has lexical scoping of variables, which makes it 
easier to write and maintain programs. 

PC Scheme supports all of the essential and most of the optional features of the Revised 
Revised Revised Report on Scheme, and it fully supports the dialect used in the book 
Structure and Interpretation of Computer Programs by Abelson and Sussman. It also 
includes an object-oriented programming system with dynamic multiple inheritance called 
SCOOPS. Other run-time support includes windows and color graphics, and data type 
support includes symbols, lists, vectors, strings, fixnums, bignums, flonums (64-bit 
floating point as standardized by the Institute of Electrical and Electronics Engineers), 
characters, closures, continuations, environments, and 1/0 ports. PC Scheme is not copy
protected. 

Performance 

PC Scheme is oriented primarily toward compilation and fast execution (including tail 
recursion optimization). Table 1 compares the execution times for selected implementations 
of LISP. 

The Tak and Takl functions (variants of the Takeuchi function) as well as the division by two 
and the derivative benchmarks are often used LISP benchmarks. A discussion of these tests 
as well as Common LISP code for the benchmarks can be found in Performance and 
Evaluation of LISP Systems by Richard P. Gabriel. All timings include time used in garbage 
collection. 

Continued on page 94 
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Iterative Recursive 
Tak Takl Div2 Div2 Derivative 

MacScheme 1:09.33 9:58.11 1:03.13 2:25.83 4:03.22 

XLISP on the Mac* 10:50.00 1:34:20.00 - 19:15.00 19:10.00 

XLISP on PC 45:24.81 5:32:37.79 1:25:29.69 1:56:21.98 58:59.29 

PC-Franz LISP on PC 43:58.68 2:06:23.51 1:40:38.93 37:04.98 29:11.08 

Tl Scheme on PC 54.98 5:30.50 1:57.21 4:19.14 6:24.87 

Tl Scheme on AT 19.38 1:55.51 39.60 1:29.59 2:10.83 

VAX LISP run 1. 41 10.24 2.90 4.26 15.90 
Compiled 

real 1. 46 11.20 3.35 4.57 20.70 

Table 1: Execution times of benchmark tests (hours:minutes:seconds) 

*XLISP Macintosh benchmarks supplied by Semantic Systems. 

Continued from page 93 
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Documentation 

Documentation consists of a user's guide and a 250-page language reference manual; both 
come with the software. 

Learning Scheme 

Neither manual attempts to be a tutorial for Scheme itself because the manuals assume you 
already know Scheme. However, if you have a good introductory book on LISP, such as The 
Little LISPer or Structure and Interpretation of Computer Programs, PC Scheme would 
provide an excellent learning environment. A SCOOPS tutorial program is included that 
provides an introduction to object-oriented programming. The editor, Edwin, takes time to 
learn, as most commands are typically a sequence of control characters. 

If your system includes a mouse, an alternative to remembering these commands is to write 
a mouse driver that would allow you to select editing commands from menus. Such a mouse 
driver is available for the PC mouse from the ACSS Artificial Intelligence group at no cost. 

Debugging 

Among PC Scheme's debugging facilities are the ability to trace calls to procedures, set 
breakpoints, and inspect the environment at breakpoints with commands to display and 
manipulate call stack frames and lexical environments, edit variable bindings, trace back 
through a chain of procedure calls, and evaluate expressions in the environment of a 
breakpoint. 

Comparing PC Scheme to Golden Common LISP 

If you have an IBM-PC, there no question that PC Scheme is better than Golden Common 
LISP (GCLISP). PC Scheme has lexical seeping of variables whereas this is not yet 
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implemented in GCLISP and PC Scheme is substantially faster than GCLISP. In addition, 
GCLISP cannot take advantage of expanded memory, does not support bignums, and has 
an annoying copy-protection scheme. Most people prefer the EDWIN editor to the one 
provided in GCLISP. 

Golden Hill Computers also markets another version of Common LISP called the GCLISP 
286 Developer which requires an IBM-AT compatible with 1.5MB of memory (3MB required if 
the compiler is used). The cost is around $900, substantially more than PC Scheme. The 
286 Developer is lexically seeped and can utilize up to 14MB of extended memory. 
However, the 286 Developer will not run on many AT compatibles due in part to the way the 
compatibles handle protected mode addressing. (For a list of compatibles that will run the 
286 Developer, contact our group.) 

Summary 

Current microcomputers cannot perform at the level of real LISP machines. (There are 
reasons why LISP machines cost as much as they do.) However, if you are looking for an 
affordable micro-based AI environment, PC Scheme is one of the best available. If you have 
any questions about Tl PC Scheme, please feel free to contact me. 

Ron Zacharski 
Special Projects Group 
M141 Fraser (office) 
128A Und Hall (campus mailing address) 
(612) 625-8332 
RAZ@UMNACVX 

References 

Abelson, Harold and Gerald Sussman. Structure and Interpretation of Computer Programs. 
Cambridge: The MIT Press, 1985. This is a challenging and valuable introduction to 
programming using the Scheme dialect of LISP. 

Friedman, Daniel P. and Matthias Felleisen. The Little LISPer. Chicago: Science Research 
Associates, 1986. This is an introductory text to teach LISP concepts-particulary how to 
think recursively. It uses Scheme in the examples; the differences between Scheme and 
Common LISP are described in the footnotes. Good for the absolute beginner. 

Artificial Intelligence Workshops 
Ron Zacharski 

The Institute of Electrical and Electronics Engineers (IEEE) and the Twin Cities Special 
Interest Group for Artificial Intelligence (TCSIGART) are sponsoring day-long workshops on 
artificial intelligence applications in engineering on March 21 and April11 respectively titled 
"AI Applications in Design" and "AI applications in Diagnostics." The workshops will be held 
at the Sheraton Midway Hotel, 400 Hamline Avenue N., St. Paul. Registration fees, which 
include lunch and materials, are $70 for IEEE or TCSIGART members, $45 for students, and 
$90 for others. Mail registration to Joseph D. Linoff, Zycad Corporation, 3500 Zycad Drive, 
St. Paul, MN 55109. For more information contact Dr. Alijca Ellis (612) 541-2063. 
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Statistics Packages 

Release 2.2 of SPSSX Available on the VX 
Sharon Krmpotich 
BITNET: SAK@UMNACVX 
Mail on VX and CA: SAK 
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ACSS has recently acquired the 2.2 release of SPssX for the VAX 8600 (VX). We plan to 
run the new release (2.2) concurrently with the 2.1 release that was described in last 
December's Newsletter. Eventually, the 2.2 release will replace the 2.1 release on the VX, 
but no date has yet been set. You may choose to use the 2.2 release now by typing 
SPSSX22 when you receive the dollar sign prompt from the VMS system. 

In the example below, we invoke SPssX release 2.2 and tell the package that our 
commands are in the file TESTX22.SPS, while we direct our output into the file 
TESTX22.LIS. 

$ SPSSX22/0UTPUT=TESTX22.LIS TESTX22.SPS 

If we had specified SPSSX rather than SPSSX22 in the example above, this job would have 
run the 2.1 release. Any files or jobs that you have been running under release 2.1 should 
also work under release 2.2 without any modifications. 

There are some new features available in release 2.2 that are noted below. 

AUTORECODE allows you to recode values from one variable into consecutive 
integers and store the new values into another variable. The original values become 
value labels. This feature is useful for converting string variables into value labels for 
use in REPORT and TABLES. 

DROP DOCUMENTS allows you to remove documents from SPssX system files in 
order to prevent the accumulation of documentation as files are combined. 

INCLUDE allows you to include a file of SPssX commands in an SPssX job by simply 
providing the file handle for the included file. 

MANOVA syntax and default output have been simplified; but all existing commands 
will work as before. Statistical enhancements added to this release of MANOVA include: 

• Greenhouse-Geisser and Huynh-Feldt epsilons along with the associated 
corrected averaged F-tests for repeated measures. 

• Observed power for univariate and multivariate significance tests. Both 
approximate and exact methods are included. 

• Simultaneous univariate Scheffe and Bonferroni confidence intervals and 
simultaneous multivariate confidence intervals for parameter estimates. 

RENAME VARIABLES allows you to change the names of variables in the active file 
without changing any of the other attributes. 

REPORT contains several improvements to output which include: 

• The OUTFILE subcommand allows you to direct REPORT output to a 
separate file that contains only the report. 
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• Break headers are repeated at the top of each page if a break group 
extends over more than one page. 

• Long variable labels used as column headers will be wrapped within the 
column width, using blanks as breaks between lines where possible. 

TABLES allows you to specify a dimension containing only value labels (similar 
to a frequencies table) or a dimension with statistics only (similar to a condescriptives 
table). 

The list above is not exhaustive. There are other changes in release 2.2 that you may wish 
to explore. These new features and changes are documented in an on-line informational 
facility of SPssX 2.2 called INFO FACILITIES. To retrieve this documentation, you should 
insert the INFO FACid into your SPSSX command file and run the job under release 2.2 
(e.g., use SPSSX22). Interested users are encouraged to try running their SPssX jobs 
under this new release. If you experience any difficulties please call the Statistics HELP
Line at 626-1893, which is staffed Monday through Friday from 11:00 a.m. to 2:00p.m. 

MINITAB 5.1 Available on the VX 

Sharon A. Krmpotich 

The MINITAB statistical analysis package is now on the VAX 8600 (our VX machine). 
MINITAB is a general-purpose statistical computing system, designed especially for students 
and researchers who have little experience with computers. It is easy to use, flexible, and 
fairly powerful. MINITAB is designed primarily for small to moderate-sized data sets that can 
be stored in main memory. 

The version of MINITAB on the VX is Release 5.1, which is upwardly compatible with the 
Release 82 version on the CYBER CA. (MINITAB will remain on the CYBER.) If you have 
been using MINITAB on the CYBER and plan to use it on the VX, there are some differences 
between the two releases that you should take into consideration. 

New commands in Release 5.1 include the following: 

• PAPER will send output from all commands to a file instead of your screen. 
NOPAPER will stop the process and send output back to the screen. 

• DELETE will remove the specified rows of data from the specified columns in 
the worksheet. 

• HISTOGRAM has two new subcommands, INCREMENT and START, that 
control the scale of the histogram. 

• DOTPLOT will make a dotplot for each column in the worksheet. 

• STEM-AND-LEAF has a new subcommand, INCREMENT, which will control 
the distance from one stem to the next. 

• TALLY prints a separate frequency table for each column. The columns must 
contain integers from -1 0000 to + 1 0000. 

Continued on page 98 
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o PLOT, LPLOT,and MPLOT all have new subcommands, XINCREMENT, 
XSTART, YINCREMENT, and YSTART to control scales. 

o TABLE has two new subcommands; N gives the number of observations in a 
cell that have a value for the related variable, and NMISS gives the number of 
observations that have a missing value for the related variable. 

o Statistical distributions and simulation: 

RANDOM simulates observations from K Bernoulli trials into each column 
specified; each success is assigned the value 1, and each failure is 
assigned the value 0. 

PDF calculates a probability density function. 

CDF calculates the cumulative distribution function. 

INVCDF calculates the inverse cumulative distribution function. 

o The word RESIDUALS has been replaced by ERROR in the analysis of 
variance table that is produced by the REGRESS command. 

o The PREDICT subcommand for REGRESS is new. PREDICT tells MINITAB 
to compute predicted values, standard deviations, confidence intervals, and 
prediction intervals. 

o STEST does a separate sign test on each column based on the binomial 
distribution; SINTERVAL calculates a pair of sign confidence intervals 
separately for each column. 

o CODE changes the specified values or range of values for a column. 

This list of new commands is not exhaustive. For a complete review of all new changes and 
commands, consult the MIN/TAB Handbook (Second Edition) by Ryan, Joiner, and Ryan. 
Also available is the MIN/TAB Reference Manual Release 5.1 (October 1985). These books 
are available for reference in the Computing Information Center, 128A Lind Hall. 

Starting MINITAB 

To access MINITAB on the VX, simply type MINITAB at the$ prompt: 

$ MINITAB 

MINITAB will respond with a few lines of header and license information, then it will prompt 
for your commands like so: 

MTB> 

Enter your command and end it with a carriage return. 

Many of the MINITAB commands have optional s~bcommands ~hat you ~ay wa~t to use. To 
use a subcommand, you must terminate your ma1n command w1th a sem1colon; m order to 
force the package to prompt for the subcommand. The package will continue to prompt for 
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subcommands as long as you terminate them with a semicolon. When you finish entering all 
subcommands, terminate the last one with a period to invoke execution. 

In the example below you invoke MINITAB and enter the REGRESS command to ask for 
regression analysis on the dependent variable in C8 and the four independent variables in 
C1 through C4. You store the residuals from the analysis in the column C20. Then you use 
the PREDICT subcommand to ask for a predicted value of the dependent variable when the 
independent variables have the values listed. 

$ MINITAB 
MTB> REGRESS CS ON 4 Cl-C4; 
SUBC> RESIDUALS C20; 
SUBC> PREDICT 16, 20, 4, 30. 

To exit from MINITAB, type the command STOP. 

If you have any questions about MINITAB or run into problems using the package, please 
call our Statistics HELP-Line (626-1893) Monday through Friday from 11:00 am until2:00 
pm. 

Contract Services 

j Moving Files between the CA and VX 
) 

I 
l 

Phil Kachelmyer 
BITNET: PHK@UMNACVX 
Mail on VX: PHK 

Our Contract Services Group has developed two utilities to ease file transfers between the 
CYBER (CA) and the VAX (VX). With these utilities it is now possible to transfer one or more 
files from one machine to the other with one command. It is not necessary for you to 
purchase a magnetic tape or to learn the various tape handling commands. You need only 
know how to access the files you wish to transfer and the usernames and passwords on the 
two computer systems. 

From VX to CA 

To transfer files from the VAX to the CYBER, log on to your VX account and type the following 
command: 

$ @ACSS$UTIL:TONOS2 

If you have not used this utility, or if you need some help in using it, respond by typing y 

when it asks whether this is the first time you are using the utility. Several pages of help will 
be displayed describing how the utility is used. We highly recommend reading the help file 
at least once. If you do not follow the directions exactly, your files may not be transferred 

Continued on page 100 
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properly. After you read the help file, the utility will request your CYBER username and 
password, along with information about each file to be transferred. 

From CA to VX 

To transfer files from the CYBER to the VAX, log on to your CA account and type the following 
two commands: 

FETCH,TOVAX 
TO VAX 

Help is available with this utility as well. TOVAX contains more options as well. You may 
specify an alternate username, file password, or disk pack name along with the file name. 
The help file describes how to do this. Again, it is highly recommended that you read this 
help file. 

Limitations 

There are some limitations to these utilities. The files to be transferred must be normal text 
files in either mixed-case or upper-case only form, and the line length is limited to 512 
characters. If you have a file with many records but only a few characters per record, it is 
possible that it will not fit on the tape. The transfer utilities use 512 characters per record and 
block 4 logical records per physical tape block, regardless of the actual record length in the 
file, and the tape is written at 6250 characters per inch. Since the tapes used are 2400 feet 
long, approximately 124,000 lines may be written to a tape, regardless of the line length. 
The following table shows the approximate sizes of the largest files that could be transferred 
with these utilities: 

Lin~ L~ngth ~h§lr§l~t~r~ ~YBER PRU~ VAX blo~k& 
10 1,240,000 1,938 2,421 
80 9,920,000 15,500 19,375 

150 18,600,000 29,062 36,328 
512 63,488,000 99,200 124,000 

If you have any questions about these utilities, or if problems occur, please contact our HELP
Line for assistance at 626-5592. 

The Future 

ACSS regards these utilities as temporary solutions to the problem of transferring files. We 
will eventually be able to provide a TCPIIP connection between the CA and other 
mainframes, similar to the present connection between the VX and UX systems. Therefore 
the utilities described here are of low priority in maintenance. We cannot guarantee that they 
will work for all files, nor that they will be available and in working order in the future, 
particularly after we have established a TCP/IP connection for the CA. 

March 1987 



I 

I 

ACSS Spring Quarter Short Courses 
INTRODUCTORY COURSES 

(Introductory Courses are FREE. To registercall625-7397.) 
(Classrooms listed may only be for the first day of class.) 

Introduction to Computers 
FSE (NOS Full-Screen Editor) 
Introduction to NOS 2 Operating System 
Introduction to UNIX Operating System 
Introduction to VAXNMS Operating System 
Electronic Mail (VAX Mail and BITNET) 
Using Magnetic Tapes in NOS 2 

(JLM) 
(TJA) 
(SAK) 

(JLM/TEK) 
(JHS) 
(JHS) 
(PJO) 

Apr7-17 
Apr 16-23 
Apr20-29 
Apr22-May8 
Apr 28-May 12 
May 19-21 
May27-Jun5 

(TWF) 
(Tih) 
(MWF) 
(WF) 
(Tih) 
(Tih) 
(WF) 

3:15-5pm 
3:15-5pm 
3:15-5pm 
3:15-5pm 
3:15-5pm 
3:15-5pm 
3:15-5pm 

SciCB 12 
SciCB 125 
Walterlib9 
SciCB 125 
SciCB 125 
SciCB 125 
SciCB 125 

ELECTIVE COURSES 

FEES: 1) U Students, 2) U Staff/Faculty, 3) Non-Universny persons 

Using SAS (Statistics) 
Introduction to INGRES (Data Base) 
Using SPSSX (Statistics) 
Programming in 'C' Language 
Programming in LISP Language 

(DLF) 
(PJO) 
(DLF) 
(BMS) 
(RAZ) 

May4-8 
May 13-15 
May 18-22 
May 18-Jun 1 
May 12-28 

(MWF) 
(WF) 
(MWF) 
(MWF) 
(Tih) 

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

$10,$10,$20 
$10,$10,$20 
$10,$10,$20 
$15,$15,$40 
$15,$15,$40 

REGISTRATION: Registration is located at the ACSS Computing Information Center, 128A Lind Hall. (Hours: 
8:00am to 4:00pm, Monday through Friday). We accept mail registrations. Deadline for registering is 4 pm on the 
last working day before the class begins. Please call and give us your name if you plan to attend a free class, so we 
know how many to expect. For registration information call625-7397. Please register early: We sometimes have 
to cancel an open-enrollment course if enrollment is low. FEES: Fees following elective courses are listed in 
order for the following groups 1) University students, 2) Universny staff and faculty, and 3) non-University persons. 
Course fees may be paid by cash or check or wnh a signed University journal voucher. Bring or send payment to 
128A Lind Hall. No refunds will be made after the class has begun. 

REGISTRATION WILL OPEN MARCH 23 FOR SPRING QUARTER CLASSES. 

>............ / ···••··•·····.·• > >......... ·. 

~~~~~ &~g~a~e to NoS 2:S.1 
······•· ba~eBlanchr > ) .. > ..•. 

. SIJ~ET:/DJB@UMN.ACVX ...•..•... 
.. Mail on CA. MQ,l.D<, ancfVX: djb 

/ ~~~nri~~hbedJndurFe~ru~~ issue, we···plan.·to upgrade.our .. CYBER.CAarid·· .• ~D 
ppE:l[gtiryg s¥st¢01§ .t() f'JOS 2.5.1-664 on Mgrch 22. . · .. We provided three test 
~riq(fs fq(IJSE:)rS (onfv1wch J, 8, 15) in which to try·out the new system. 

···································p§~i§·····~ill······notic~······r~f~tlvel;·····tew• .• ch.~nge.s ••.••• in•····th·e······new. ·operating•··.··system.·••····••••Sbme· .. ·of 
< 1h¢se \y~re bri¢fly.describ~c.fin .mY ... February··article.··· .. For. ··more. /informationon 

<•••··· >•••••.1Q.~§~·9~~hQ~.s; §~~··thE:l ... ()J1Iif"le •. docll.rnent VfRI.TE;lJP,NOS664 on ·the CYBERs. 
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General Consulting 

Walk-In: 128C Lind Hall, East Bank; 10 am to 4 pm weekdays and 7 to 9 pm on Wednesday evenings. 

140 Blegen Hall, West Bank; 2 to 4:30 Monday, 2:30 to 5 Tuesday, 1 :30 to 4:30 Wednesday, 
2:15 to 4:30 Thursday, no consulting Friday 

HELP-Line: 626-5592, 8 pm to 5 pm weekdays. 

Specialized HELP-Lines ~ C:::::J 

HELP-Line Phone Number 

Artificial Intelligence 625-8332 

Data Bases 626-1887 

Microcomputers 626-4276 

Statistics 626-1893 

Text Analysis 625-8332 

Text Processing 625-1391 

Consulting by Mail 

Hours 

3 to 4 pm weekdays. 

1 0 to 11 am weekdays. 

9 am to noon & 1 :30 to 4 pm, Monday, 
Tuesday, Friday; 9 am to 4 pm, 
Wednesday and Thursday. 

11 am to 2 pm weekdays. 

3 to 4 pm weekdays. 

9:30 to 11:30 pm, Monday, Wednesday; 
1 to 2 pm, Tuesday, Thursday. 

Consulting is now available via the mail facility on all ACSS systems (theCA, MD, VX, and UX). Send mail to username 
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 626-1 085 for assistance in choosing ACSS systems (CYBERINOS, VAXNMS, 
ENCORE/UNIX), software, and for answers to any other inquiries on using computers for instructional computing. 

Computing Information Center 
128A Und Hall, 625-7397 

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 ACSS software. 

Free ACSS documentation available. 

Computing Newsletters. Subscribe to the ACSS Newsletter or the ACSS Microcomputer Newsletter. Newsletters from 
other computing centers are also available for reference. 
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ACSSPHONENUMBERS 

Administrative Office: 626-1600 

Access: 
CYBER (CA) .................................... .. 
CYBER(MD) .................................... .. 
ENCORE (UX) ................................ .. 
VAX (VX) .................................... .. 
RJE (2400 baud) .............................. .. 
RJE (4800 baud) .............................. .. 

Accounts: 
CYBER, ENCORE, VAX .................... .. 

Computer Hours (recorded message) ........ .. 
Computing Information Center ................. .. 
Contract Services .................................. . 
East Bank l/0, 128B Lind Hall .................. . 
Engineering Services .............................. . 
Equipment Maintenance/Repair ................ .. 
Graphics Software ................................ .. 
Information, Lauderdale .......................... .. 
Lauderdale Computer Room .................... .. 

626-1620 
626-1622 
626-1681 
626-1641 
626-1656 
626-1663 

625-1511 
626-1819 
625-7397 
625-2303 
625-5082 
627-41n 
627-4357 
626-5592 
626-1600 
626-0550 

HELP-Line: 62 6-5592 

Lauderdale Services .............. . ................. 
Magnetic Tape Librarian .......... . ................. 
Math and Statistics Packages .. ·················· 
Micro Information .................. . ·················· 
Newsletter Subscription ........ .. ················· 
Permanent File Restoration .... .. ................. 
Project Assist ...................... . ................. 
Public Labs (Managed by ACSS) 

14 Folwell Hall .................... . ................. 
306B Lind Hall .................. .. .................. 
130 Physics .................... .. ················· 
9 Walter Library ................ .. ·················· 

Publications Information .......... . ................. 
Remote Batch (RJE) Services .. ················· 
Short Course Registration ...... . .................. 
Shuttle Bus Service .............. .. ················· 
System Status (recorded messag e) ............ 

SYSTEM OPERATING HOURS 

626-1838 
626-1838 
626-5830 
626-4276 
625-7397 
626-0595 
626-1090 

625-4896 
625-9032 
625-7850 
626-1899 
626-1093 
625-7850 
625-7397 
625-9525 
626-1819 

CYBER (CA), ENCORE (UX), and VAX (VX) CA and VX Low Rate CYBER(MD) 

M-F 

Sat 

Sun 

Location 

East Bank 
ApH 204 
Arch 148 
CenH 
ComH 
DiehiH 207, 270 
EddyH Annex 54 
EltH 121,124 
FoiH 14, 14a 
FronH 
LindH 26 
LindH 128B 
LindH 306B 
MechE308 
MoosT8-425 
Phys 130 
PioH 
SanH 

March 1987 

?am- 4am 8 pm - 4 am, 7 am- 8 am 7 am -1 am 

4am -9 pm all operating hours 7am-10pm 

6pm -4am all operating hours 6 pm -1 am 

PUBLIC LABS-TWIN CITIES CAMPUS 

Batch Interactive Micro 

X 
X 

X 
X 
X 

X 
p X 
p X X 

X 
X 

X X 
X 

X 
X 

X X 
X 
X 

Location Batch lntera ctive 

TerrH 
VinH4 
VinH 203 
Walib 9 

West Bank 
AndH 170 
BlegH 140 
MdbH 
OMWL2 

St. Paul 
BaH 
Centlib B50 
ClaOff 125 E 
ClaOff B22 

P means Printer only. 

p 
p 

p 

X 

X 
X 

X 

X 
X 
X 

X 

X 

For more information see WRITEUP ,LABS. 

Micro 

X 
X 

X 

X 

X 

I 
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