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Graohics 

We are pleased to announce a number of graphics packages from Precision Visuals Inc. (PVI) for the 
VAX8600. The packages-DI-3000, GRAFMAKER, Contouring System, PicSure, and DI
TEXTPRO-allow users of different programming abilities to produce presentation graphics with ease. 
We have also installed the latest version of the Metafile System on the VAX. Accompanying this article 
are examples of output from several of these packages. (Note that Figures 1 and 2 are black-and-white 
reductions of four-color output, and do not do justice to these packages.) 

Dl-3000, already installed on the CYBER CA and MD machines, will now be available to create 
application programs. Dl-3000 is a library of FORTRAN- callable subroutines supporting two- and three
dimensional graphics. We have installed the latest release, Version 5.0, on the 8600. This version has 
many enhancements, including exact sizing and rectangular shielding. Exact sizing lets you control the 
physical size of graphics output, important for creating maps or drawings to scale. You use rectangular 
shielding to define rectangular areas where no graphics information is to be written, useful for creating 
legends, highlighting text, or inserting an additional graph. 

GRAFMAKER is a software package of user-callable subroutines for generating line graphs, bar graphs, 
and pie charts. Some of the features include drawing multiple charts in a single picture, shading 
between curves on a graph, exploding pie segments, arbitrary axis positioning, and multiple axes. In 
addition, you can make direct calls to Dl-3000 subroutines from the GRAFMAKER application program 
for special effects in graphics displays. 

The Contouring System is a library of FORTRAN-callable routines that allow you to generate 20 and 3D 
contour maps and mesh pictures from either gridded or randomly located data. You can create 3D views 
from any point in space, from above or below the surface. You can also call Dl-3000 routines to add 
titling, request graphics input, and enable and disable debugging. See Figure 1 for an example of a 3D 
mesh surface created with the Contouring System. 

) Continued on page 111 
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Figure 1: Example of a 30 Mesh Surface created from the Contouring System 
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Continued from page 109 

PicSure is an interactive graphics package that permits you to design charts and graphs by typing simple 
English commands. No programming is necessary. PicSure can create line graphs, barcharts, pie 
charts, and text charts; in addition, it can create multicharts by combining two or more basic charts into a 
single composite chart. See Figure 2 for an example of a mu~ichart created in PicSure. PicSure 
includes predefined command files, called LAYOUTS, that have frequently used information already 
entered. You can tailor the LAYOUT to fit your needs. (See the example later in this article.) The 
package has an on-line tutorial and HELP facility. 

Dl-TEXTPRO is a selection of publication-quality character fonts in two and three dimensions. You can 
access these fonts from any of the other PVI packages. There are ten different typefaces and you can 
draw the characters as outlines or filled. 

The latest version of the Metafile System has been installed on the 8600. The major enhancement to 
this package is that you can create four different metafile formats from the PVI products. The formats 
are: 

a) Low-precision, clear text format (previous format) 
b) Low-precision, packed binary format 
c) High-precision, clear text format 
d) High-precision, packed binary format 

Clear text is recommended when machine-to-machine transportability is important. Packed binary 
metafiles, on the other hand, are much smaller and save disk space when you are storing complex 
images. 

With the new PVI packages, users of different 
abilities can easily produce presentation graphics. 

Using the Packages 

To access any of the PVI graphics packages, you must use the command 

$PVILOGIN 

to create the necessary definitions. You then compile your FORTRAN application program and link it 
with the appropriate PVI package using the command procedure 013LOAO as shown below. The 
advanced packages have been built upon 01-3000 and will include the shareable 01-3000 code. 

$FORTRAN filename 
$DI3LOAD filename SHARE DI options v.MS options 

The DI options include: 

MF for 
GM for 
GT for 
CN for 

Metafile System 
GRAFMAKER 
GRAFMAKER 01-TEXTPRO 
Contouring 

andtheVMS options are any valid options for the VAXNMS linker(e.g., /DEBUG, /MAP). 

Continued on page 113 
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Figure 2: Example of a Multichart created in PicSure. 
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You can run the program by first choosing an output device: 

$ SETDRV drv 

where drv is the three-character code for one of ACSS's supported device drivers. These devices 
include: 

DUM when only metafile output is desired 
PTX Printronix line printer 
R9 4 Ramtek 9460 terminal 
TlO Tektronix 4010 series terminal 
T 14 Tektronix 4014 terminal 
VTl VT100 with Retro-Graphics terminal 

Then you choose the appropriate shareable version of Dl-3000 and run the program, using the 
commands: 

$DISETSHR version precision 
$ RUN .filename 

where 

version: BAS for Dl-3000 Basic (default) 
EXT for Dl-3000 Extended 

precision: HI for high precision 
LO for low precision 

The PVI packages enable you to create graphs and 
charts, 20 and 3D contour maps, and publication
quality character fonts. 

Metafile System 

You can create metafiles from any of the PVI packages. You can view and manipulate metafiles on any 
of the previously mentioned devices. You select the device and run the Metafile Translator like this: 

$ SETDRV drv 
$ RUN MFS_LINK:MTRSHARE 

Refer to the Metafile User's Guide for information on using the Metafile Translator. In addition, you can 
plot metafiles on the Calcomp 4-pen plotter using the command 

$ ENQUEUE CALCOMP metafile 

In the coming months, we will publish articles on using these new packages. Meanwhile, here's a brief 
look at PicSure that will give you an idea as to how PVI software works. 

Continued on page 114 
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PicSure 

You can execute PicSure both interactively and in batch mode. To run PicSure interactively, enter: 

$ PICSURE drv 

where drvis one of the supported device drivers. To run PicSure in batch mode, create a command file 
containing the PicSure commands to be executed and run the package as follows: 

$PICSURE drv command-file 

The example below is a PicSure job that illustrates the use of one of the LAYOUTS in PicSure. The 
example, containing PicSure commands and comments, uses the LAYOUT LINEM01 (Figure 3) to 
produce a line graph (Figure 4) containing two dependent datasets. You can enter the PicSure 
commands interactively or place them in a command file to run as a batch job. 

USE LAYOUT 'LINEM01' 

ENTER DEPENDENT DATASET 'Western' 
1350 1550 1705 1960 2210 2350 
2100 2300 2500 2200 2350 2800 END 

ENTER DEPENDENT DATASET'Eastern' 
1300 1325 1375 1425 1400 1775 
1500 1575 1990 1450 1518 2300 END 

TITLE '1984 Revenues by Region' 

LEGEND TITLE ' ' 

CURRENT AXIS LEFT 

AXIS LABEL 'Thousands of Dollars' 

DRAW 

I* Enters the name of the layout to 
I* be used. 

I* Enters first dataset name and data 
I* values. 

I* Enters second dataset nama and 
I* data values. 

I* Personalizes the chart title. 

I* Erases the lagend title. 

I* Makes the left axis currant. 

I* Personalizes the currant axis 
I* label. 

I* Displays the chart. 

The PicSure User's Guide contains instructions and a tutorial on learning to run the package. 
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Figure 3: LINEM01: Layout for line graph with monthly 
independent dataset. 
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Figure 4: Finished graph based on layout LINEM01. 

User's guides for all the packages, provided by Precision Visuals, are available through the Minnesota 
Book Center in Williamson Hall on the East Bank. You can also examine copies of the PVI 
documentation at the ACSS Reference Room in 128A Lind Hall. In addition, MOREHELP WRITEUPS 
GRAPHICS on the VAX provides the system-specific information needed to run the graphics packages 
on the VAX 8600. 
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Text Processing 

Math Fonts on the 8700 Laser Printer 
Elaine Collins 

Scribe's math facility is now fully supported for the Helvetica and Times Roman font families on the 
Xerox 8700 laser printer. Scribe's math formatting is documented in Chapter 11, "Mathematical 
Output," of the Scribe Document Production System User Manual, June 1985. Use the beginning 
Scribe command @Libraryfile (Mathematics 10) to access the math library with either font family. 

This displayed equation: 

f
b n 

f (x)d x = lim L f (X;)AX 
8 t::.x- 0 i= 1 

was produced with the following Scribe input: 

@beqin(mathdisplay) 
@int(from a,to b)f#(x)dx#=#@-
@limit(as "@deltam x@riqhtarrow 0")@
@sum(from i=l,to n) f#(x@down[i]@deltam x 
@end(mathdisplay) 

All Scribe math commands work as described in Chapter 11 except three related to printing Greek 
characters. Additional math characters are available, including arrows, set representations, and large 
bracketing characters. One multi-line formula to create a stack of math expressions has been added to 
the Scribe data base. Enqueue the file ACSS$SCRIBE:Newmath.X97 to the Xerox 8700 laser printer 
to obtain a full listing of variant and additional commands, all available characters, and output samples of 
the formulas printed on pages 119-121 and 243-248 of the manual. 

System Rates 

ACSS Rates for Fiscal '87 
Lawrence Liddiard 

116 

The approved rates for ACSS systems are generally lowerfor major expense items in fiscal1987. These 
lower rates include CYBER SRU, interactive connect beyond 600 baud, and disk storage and pack 
mounting charges. New rate services are low time and removable disk packs for the VAX 8600, and 
Berkeley 4.3 UNIX service on the VAX-11/780. Increased rates apply to single-density CYBER disk 
pack mounts and CYBER connect time less than 600 baud due to the new uniform rates for these 
services. An additional rate increase for non-university ACSS users will occur in October with software 
surcharges for SPSS use. Software surcharges are required contractually by certain software vendors. 
Discontinued services are CRAY-1 SBU and mass storage charges, which are now supplied through the 
Minnesota Supercomputer Institute and REI groups. 

The rate table on the next page gives the current (fiscal'86) and future (fiscal'87) ACSS system service 
charges. Percent change values are given for those entries that will be different: with a negative value 
implying lower and the three positive percentages meaning higher costs for the user. 
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ACSS System Rates • t 
PERCENT 

~!..!BBEtU EIS~AL'87 CHANGE 
A. SYSTEM USAGE 

CYBER Normal2 NOS2.4 $ 0.135 /SRU1 $ 0.12 /SRU1 -11% 
CYBER Low,Po3 NOS2.4 $ 0.085 /SRU1 $ 0.072 /SRU1 -15% 
VAX 8600 Normal2 VMS4.2 $ 0.085 /SBU5 $ 0.085 /SBU5 
8600 Low,Delay$Batch3 VMS4.2 $ 0.051 /SBU5 $ 0.051 /SBU5 
VAX-11/780 (UNIX) BSD4.3 $ 0.03 /SBU5 $ 0.027 /SBU5 -10% 

B. COMPUTER-RELATED COSTS 
B.1 Public Terminal Non-Instructional (surcharge) $ 1.55 !hour $ 1.55 /hour 

B.2 Interactive Connect Time by Baud Rate 
oldCYBER <=300 $ 1.30 !hour $ 1.75 /hour 35% 
oldCYBER 1200 $ 2.25 !hour $ 1.75 /hour -22% 
oldCYBER 2400 $ 3.00 !hour $ 1.75 /hour -42% 
oldCYBER 9600 $ 5.00 !hour $ 1.75 /hour -65% 
NEW CYBER or VAX non-instructional $ 1.75 !hour 
NEW CYBER or VAX instructional $ 0.60 /hour 
VAX 780 or 8600 up to 9600 $ 2.25 !hour $ 1.75 /hour -22% 
TELENET $ 11.90 !hour $ 11.90 /hour 

B.3 Mass Storage Usage: Permanent Files4 
CYBER NOS2.4 $ 0.425 /MCD $ 0.35 /MCD -18% 
CYBER Queue File NOS2.4 $ 0.425 /MCD $ 0.35 /MCD -18% 
VAX8600 VMS4.2 $ 0.35 /MBD $ 0.35 /MBD 
VAX-11/780 (UNIX) BSD4.3 $ 0.465 /MBD $ 0.35 /MBD -25% 

) 8.4 Paper Output I Impact Printing $ 0.035 /page $ 0.035 /page 

l 
RJE Laser Printing $ 0.04 /image $ 0.04 !image 
XEROX 8700 Printing $ 0.04 /image $ 0.04 !image 

Plotting $ 0.10 /image $ 0.10 /image 
Queue Setups $ 1.00 /setup $ 1.00 /setup 
Special Setups $ 3.00 /setup $ 3.00 /setup 1 Varian Plotter $ 0.25 !foot $ 0.25 !foot } 
Setup $ 0.55 /setup $ 0.55 /setup I 

B.S Tape Mounts 
Labeled ResiclentTape $ 0.44 /mount $ 0.44 /mount 
Unlabeled Resident Tape $ 0.66 /mount $ 0.66 /mount 
Transient Tape $ 1.10 /mount $ 1.10 /mount 

Disk Pack Mounts 
old CYBER single (118M) $ 2.20 /mount $ 2.25 /mount 2% 
old CYBER double (237M) $ 4.40 /mount $ 2.25 /mount -49% 
NEW CYBER (118M or 237M) $ 2.25 /mount 
VMS VAX (205M) $ 2.25 /mount 

c SOFnNARESURCHARGES 
SPSS Non-University Use (starting Oct. 1) 25% /SRU or SBU 25% 

1 SRU • System Resource Unit = CP multiplier* seconds+ memory and disk/tape transfers. 
~ 2 8AM-8PM Monday-Friday. 
~ 3 Not 8AM-8PM Monday-Friday. 
~ 

i 
4 MCD- Million Characters I Day; MBD =Million Bytes I Day. 

f 5 SBU -Simple Billing Unit .. processor seconds + 1-0 units/5000. 
I 
! 
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VAX News 

Low Rates for VMS Batch and Interactive Jobs 
Marisa Riviere 

118 

ACSS now offers low rates on the VX system for batch jobs and interactive sessions that run during 
weekend operation hours and those that run weekdays from 8:00p.m. until the end of operations. (See 
inside the back cover for ACSS operating hours.) The rates during these hours are 60 percent of the 
normal VX rates. 

Qualifying for Low Rate 

For a job or session to run at the low rate, you have to log in, start, run, and complete the job, and log 
off-all during the low-rate time. The low rate may apply to jobs you submit to the standard batch queue 
during low-rate time and to those you subm~ using the /After qualifier on the Submit command 
(which begins the run during low-rate hours), provided the job is complete during the low-rate hours. 

To ensure that a batch job will run during low-rate time only, submit the job to the special delay batch 
queue, Delay$Batch, which is now available on VX. This queue can be selected by using the 1 Queue 
qualifier on the Submit command. 

The Delay$Batch Queue 

The Delay$Batch queue begins every weekday at 8:00p.m. and pauses at 4:00 a.m. Sometimes, if no 
system maintenance time is needed, the queue may remain active until7:00 a.m. The Delay$Batch 
queue is also active during the weekend operation hours. 

When the Delay$Batch queue stops, jobs waiting to run continue to wa~ in the queue and jobs that are 
currently executing are suspended until the queue is started again. Users who suspend their jobs 
should be aware that the files that are in use (opened) by executing jobs remain attached to the job at 
the time the queue stops, thus making the files unavailable to other jobs during normal hours. 

It is possible to remove executing jobs or waiting jobs from the Delay$ Batch queue by using the 
Delete/Entry statement. If you remove an executing job from the queue, you will be charged for the 
resources that the job consumed up to the time you removed it. 

Submitting Batch Jobs 

Atthough VMS is chiefly an interactive system, submitting batch jobs can have other advantages 
besides the low-cost charges. The standard batch queue can be handy for medium to large jobs at any 
time. First of all, it leaves the terminal free for any other work, and, since it allows larger working sets for 
the process,~ reduces 1/0 operations, which can lower your costs and, in some cases, improve your 
turnaround time. 

A submitted job does not have to be more complex than a standard VMS procedure. Nor do you need 
to include a user name or password in the job-the system assumes that the owner of the submitted job 
is the interactive user who submits it. Submitted jobs also execute the user's login procedure at the 
beginning of the batch run, just like an interactive job. When the job is complete, a list of the job's log is 
retained as a file on the user's default login directory. 
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Examples 

The following is a description of those VMS commands most commonly used to access, observe, and 
a~er jobs in queues. They all apply to the standard queue as well as to the special queues such as 
Delay$Batch. 

1. Submitting jobs: 

$ Submit procname 

Submits the procname. com job file to the standard batch queue by default. The job's log will be left on 
the user's defau~ login directory as the .log type file procname.loq. The .com type of the submitted 
file can be omitted since the .com type is used as defau~. For any other file type, however, the file type 
has to be included on the file name. 

$ Submit/Queue=Delay$Batch procfile 

Submits procfile. com to run on the delay batch queue Delay$Batch. The job will run when the 
queue is active and reaches ~s tum to be run. 

$ Submit/After=20:00:00 procname 

Submits the procname job to the standard batch queue but the job will not start running until after 8:00 
p.m. 

$ Submit/Log_file=[.savelogs]logname.txt procname 

Submits procname to the standard batch queue and retrieves the job log to the Savelogs subdirectory 
on a file called logname. txt. 

$ Submit/Cputime=:30 procname 

Restricts the amount of CPU time that the job can utilize to 30 seconds. Since the CPU time is unlimited 
for most VMS users, ~is wise to restrict ~on jobs that cannot be observed during the run as you do with 
interactive jobs. An infinite loop in a subm~ed job could became very costly. Note that the CPU time 
applies to the full job, not each job step. The CPU time is specified by using the VMS convention for 
delta time (dddd-hh:mm:ss.cc). 

$ Submit/Notify procfile 

Subm~s procf i le. com to the standard batch queue and notifies your terminal (if you are still logged 
on and performing any other activity) when the job is done. 

$ Submit/NoRerun procfile 

Submits procfile to the standard batch queue. If the job happens to be executing at the time of a 
system crash or, if for any reason the operator may decide to re-start it, the job will not be re-run. By 
default, jobs executing at crash time or stopped by an operator's interruption because of a special 
problem are re-run. This parameter may be important for jobs that change the conditions of their input 
files as they are running. Instead of using the /NoRerun parameter, the DCL command set 
Restart_ Value can be used to control the flow of batch jobs so that, if the job is restarted, only 
selected portions of the job are executed. 

Continued on page 120 
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2. Observing batch jobs: 

$ Show Queue/A11 queuename 

Shows those jobs that are warring, executing, and pausing in the queuename queue. The name of the 
standard batch queue is Sys$Batch. 

$ Show Queue/Full queuename 

Shows all the queue's jobs like Show Queue/ A11 and also shows the queue's special defined 
settings, such as CPU time limit, priortty, number of jobs, and the default and maximum working set 
values. (These special values are defined at each VAX installation.) For example, the command Show 
Queue/Full sys$Batch will display the information about the standard batch queue. If no queue 
name is specified, the system displays information about all queues. 

$ Show Process/Continuous processid 

Shows the current activtty of any process on the system if the process belongs to you or if you have 
special validation. You can observe only executing batch jobs or interactive system processes with this 
command, which does not apply to paused or waiting batch queues. The system assigns the process 
identification for batch jobs when the job begins to execute and the identification does not remain 
assigned to the job if the job pauses and returns to the queue. 

3. Removing jobs from batch queues: 

$ Delete/Entry=entrynumber queuename 

Removes the job from the queue. The entry number can be obtained from the Show Queue/ A11 
display. Only waiting jobs can be removed from active queues. For paused queues, you can remove 
executing jobs as well. Deleting an executing job is equivalent to aborting normal jobs with the 
Stop/Identification command. Each user is validated to delete his or her job only. You need 
special validation to delete other jobs. 

$ Stop/Identification=processid 

Aborts any running process. You can obtain the process identification from the Show System display. 
Each user is validated to delete his or her job only. You need special validation to delete other jobs. 

Submitting large jobs to the batch queue can lower your costs 
and improve turnaround time. 

4. Restarting batch jobs: 

By giving a value to the DCL symbol Batch$ Restart, the Set Restart_ value command allows you to 
select where to restart a batch job that was stopped because of a system crash or by the operator's 
request. 

When a batch job runs for the first time the DCL symbol $Restart is set to false. When the job is rerun its 
value is set to true. 
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A batch procedure checks the value of $Restart if it encounters a flUe value, it branches to the value 
assigned to Batch$ Restart by the Set Restart Value command. In this manner only selected 
portions of the job are executed when it is rerun. -

An example: 

$ Set Restart Value Part One 
$ If $Restart-then goto 'Batch$Restart' 
$ Part One: 

$ ! End of Part One 
$ Set Restart Value Part Two 
$ Part Two: 

Not Recommended 

$ Submit/Nolog procname 

Submits procname to the standard batch queue but does not create a log file fort he job. Do not use 
the /Nologparameterwhile a job procedure is in the debugging stage, because the log file is the only 
place where it is possible to observe which job steps completed. 

$ Submit/Printer procfile 

Submits procfile. com to the standard batch queue and prints the job's log. Do not use the 
/Printer qualifier since the printed log will not be provided with the site and bin information required 
to sort printer output. For this reason, ACSS has changed the defautt option on the Submit command 
from /Printer to /Noprinter. 

The new low rates are 60 percent of normal VX rates. 

For More lnfonnation 

Additional parameters and explanations of the commands described here can be found in the V AX'VMS 
DCL Dictionary (Digital publication number AA-Z200B-TE), available for reference in the ACSS 
Reference Room, 128A Lind Hall, or through the on-line Help utility. 

July 1986 121 
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Rates: Past Practice and Now 
Lawrence Liddiard 

122 

The fiscal1987 budgets are now approved and the final numbers in August 1987 will show how well we 
predicted in May 1986. Preparing the ACSS rate sheets for fiscal1987 required us to work with the 
other departments of Information Systems and match fiscal1986 expenses with income. In any such 
activity there seems to be a set of rules, principles even, that guides our path. I would like to cover 
some of those key rules and terms in this column. 

A slight surplus: A service organization that depends on charge-back to a significant amount must 
always hope that tts predictions made for the next fiscal year will have some validity 15 months later. 
December used to be the mid-course correction point, at which we said either "Let's do some of those 
priority activtties that didn't look feasible" or "Let's cut back twice as much as the monthly difference 
since we only have 6 months to correct the problem." 

To add complexity to the procedure, for over 15 years our income has been 45 percent and the 
expenses 55 percent of budgeted amounts in the first six months and the reverse during the last six 
months. The yearly surplus was spent on "new start" activities such as instructional time-sharing, 
microcomputing, supercomputing, and laser printing. The mature activites would have their rates 
reduced to eliminate any surplus expected during the next fiscal period. 

This form of rate setting worked well until supercomputing was introduced in 1981, just before the 
federal government cut back on all types of grants. A supercomputer is known to eat vast quanttties of 
people's time, electricity, air conditioning, and money while tt stands ready to deliver GigaFlops of 
computation. In the supercomputer world, slight changes in predicted use caused revenue changes 
in $100,000 packets instead of the $10,000 changes that occurred for our other systems. These 
revenue stream problems in supercomputing now belong to the Minnesota Supercomputer Institute 
and Research Equipment Incorporated groups (MSI and REI), which ACSS helped support in the past. 
ACSS will continue to support MSI supercomputer users by giving $1000 grants for an inttial $50 fee 
for front-end, CRAY-1, and CYBER 205 usage while these machines are still at Lauderdale. 

Fairness: At one time at the University, a processor second at high noon was equal in value to one at 
midnight. With the advice of users and the consent of the federal auditors, a lower rate was set for non
prime hours, culminating in a midnight no-frills rate (with a set charge and policy of no refunds or help 
given). With the advent of supercomputing, the no-frills rate was eliminated to move that use to 
supercomputers. But having many different and various rates to reflect costs and user desires 
conflicts with the next criterion. 

Simplicity: After I've had to explain a few pages of specific rates, I have a deep desire to return to a 
simpler world. In view of this criterion, you will note a number of individual rates for ACSS services in 
fiscal1987 were combined into single lower rates. In addition to limiting the number of rates, ACSS has 
tried to account in understandable rate units. Thus mass storage in Kilo Sector Hours (KSH) (very 
meaningful if you know that there are 640 characters in a CYBER sector and approximately 535 up-time 
hours in an average ACSS month) was changed last November to Mega-Character Days (MCD). The 
dual VAX 8600 untts will be changed to processor seconds plus 1-0 untts/5000 to provide a Simple 
Billing Unit ( SBU) for that system. 

Accuracy: An organization that bills users must strive for excellence in the accuracy of those bills. The 
rule at ACSS is to not bill for a service if it cannot be done to a high standard. There have been 
numerous times when the end-of-month accounting was rerun until it was correct. Of course, a system 
that relies on humans and machines will sometimes fail, as it did in November when we changed from 
KSH to MCD rates. 
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Background: To reduce central billing load, the ACSS billing system is set to not bill Computer 
Supply/Service at the end of a month if the total accumulated is under $10. A parameter can be set to 
force out such bills at the end-of-year or any other month, but that parameter was not set at the end of 
October so that low dollar value KSH units were brought forward into November. Starting November 
1st, mass storage units were accumulated as MCD units, which are 31.25 times smaller than KSH units. 
Thus an $6 KSH mass storage charge not billed in October changed to a $188 MCD charge in 
November. This meant that the 250 users who did not receive an October Supply/Service billing had 
to be given a credit or a grant extension for the overcharge in the November bill for two months' 
accumulation. 

The rule at ACSS is not to bill for a service if it cannot be 
done to a high standard. 

Robustness: The ACSS accounting programmers have expanded the system from handling a single 
CYBER to three CYBERs, 2 VAXes, a SUN, a CRAY-1, and a CYBER 205. To give you an idea as to 
how large the accounting job is, on a busy day in February there are 600,000 dayfile messages from the 
ME CYBER, 400,000 from CA CYBER and 200,000 messages from the other systems. 

Repeatability: Users have requested that the cost of running the same job on a particular system at 
different times be an invariant. This has meant selecting universal units such as seconds, characters 
transferred, memory times user seconds, and connect hours rather than variable ones such as page 
replacement or wall clock time for shareable tape or disk channel resources. Because in our early years 
we were CYBER oriented, we took the CDC 6600 second (later the CYBER 7 4 second) as our System 
Resource Unit (SRU) time measurement. The KRONOS and NOS operating system allowed the relative 
speed of a CP to be a multiplier of the user seconds. Thus a multiplier of 1.0 was used for the CYBER 
74, .64forthefirst CPonthe174, .60fortheslowersecond CPonthe 174, .54forthe825, and 1.6 
for the 845. This meant the job cost in SRU's would be almost identical when run on any ACSS 
CYBER. Like the ·~oot" measurement, this standard unit is derived from a system (the CYBER 7 4) that 
has been out of service for several years. We will continue this past practice for CYBERs, but we 
consider actual seconds to be better for future systems. For those interested in a "universal" value, 
the fiscal1987 processor rates could be translated to the following approximate Million instructions per 
second/dollar rates (Mips/$): 

System Mjps/$ 

CYBER Normal 27.5 
CYBERLow 46 
VAX 8600 Normal 47 
VAX 8600 Low 78 
VAX-11/780 30 

Note that CYBER Mips are only roughly comparable with VAX Mips. 

Let our motto be "ACSS strives to deliver robust computing resources desired by University users at 
affordable rates" with the sub-motto "Evolve past practice to accurate simplicity." 
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Math and Statistics Packages 

New ACM Algorithms 
Tingli Pan 

We now have on disk the collected ACM algorithms as published in the journal ACM Transactions on 
Mathematical Software, starting with algorithm 493 from March 1975. We recently added algorithms 634 
through 638, published in September and December 1985. They are 

ALG634 
ALG635 

ALG636 
ALG637 
ALG638 

CONST and EVAL: Routines for Fitting Multinomials in a Least-Squares Sense. 
An Algorithm for the Solution of Systems of Complex Linear Equations in the L-infinity 

Norm with Constraints on the Unknowns 
FORTRAN Subroutines for Estimating Sparse Hessian Matrices 
GENCOL: Collocation on General Domains with Bicubic Hermite Polynomials 
INCOL and HERMCOL: Collocation on Rectangular Domains with Bicubic Hermite 

Polynomials 

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

WRITEUP,CALGOPL 

The journal ACM Transactions on Mathematical Software is available in our Reference Room, 128A Lind 
Hall. If you have questions, contact Tingli Pan at 376-5262 (625-0307). 

TEKLIB Tektronix Graphics Library 
Mike Frisch 

On June 14, we installed a new version of the TEKLIB Tektronix graphics library that corrects a problem 
introduced by the CDC NET network. Programs that run on the present PDP-11 based network and 
CDC NET now work correctly on both. If you have questions, contact Mike Frisch at (612) 625-5830. 

WRITEUP,LIBKEY 
Mike Frisch 

124 

On June 3, we installed on all three CYBER machines (CA, ME, MD) a new version of WRITEUP,LIBKEY 
that corresponds to the new version of WRITEUP ,LIBNDEX. LIBNDEX is an on-line version of ACSS's 
Guide to Subprogram Libraries. LIBKEY helps you locate specific routines in LIBNDEX-you use XED IT 
to search LIB KEY for library routines with specific keywords in their descriptions, then look up those 
routines in LIBNDEX. For example, to find which routines can do counting, you search LIBKEY for the 
keyword count. WRITEUP,LIBKEY gives details on how to do the proper searching. If you have 
questions, contact Mike Frisch at (612) 625-5830. 
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Artificjallntelliaence 

VAX LISP 
Ron Zacharski 

July 1986 

VAX Common LISP is available on ACSS's VX system. This implementation provides a very good 
environment for LISP programming. It includes a language-specific full screen editor, which you can 
invoke from a LISP session. When you exit the editor you return to the LISP session where you left off. 
In addition to editing files, you can edit functions and change the value of a symbol (variable). Through 
the use of windows, you can edit more than one file at a time. The implementation also includes an 
incremental compiler and debugging aids (including break loop, debugger, stepper, and tracer). 

Documentation 

Three manuals are available: 

VAX LISP Volume 1: User's Guide 

Volume 1 describes the interpreter, compiler, the debugging facilities, and the pretty printer. 

VAX LISP Volume2: Editor Manual 

Guy Steele, Jr., Common LISP: The Language. Burlington, Mass.: Digital Press, 1984. 

The ACSS Reference Room has a copy of each. If you would like to order documentation, contact: 

Digital Equipment Corporation 
Lnerature Distribution Service 
PO Box CS2008 
Nashua, NH 03061 
1-800-258-171 0 

If you have any questions about VAX LISP, or would like further information about our AI services, 
please feel free to contact us. 

Tom Rindflesch 
Ron Zacharski 
Special Projects 
124 Shepherd Laboratories 
625-8332 
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Communjcat;ons 

An Introduction to CDCNET (Part 2): 
Controlling Your Terminal 
Paul Tranby and Roger Gulbranson 

126 

This is the second in a series of articles on CDCNET, the new front-end communications processor for 
our CYBER mainframes. An article in the May Newsletter described how to log in through CDC NET, 
introduced some of the terminal attributes you need to know, explained the hardware configuration, 
listed some known problems, and mentioned a few things to try that utilize some of the new capabilities. 

This article describes a handful of the new CDCNET commands that may be of immediate use to you. A 
full description of all of the CDC NET commands will be available in a writeup on the CYBERs. These 
commands are also explained in the CDCNET Access Guide and the CDCNETTerminallnterface Usage 
manual, both of which are on reserve in the ACSS Reference Room in 128A Lind Hall. 

Since the first article a number of changes have taken place. The CDC NET banner that was displayed 
when you connected has been cleaned up and is now much shorter. We also have CDCNET on CA. 
Dial-up CDC NET access will be available in the future as the new phone system gets installed at the 
Lauderdale Computer Facility. 

CDC NET Command Format 

As we mentioned in the first article, CDCNET keeps track of many characteristics (or attributes, as they 
are called) of your terminal and your terminal's connection. Some of these attributes relate just to the 
terminal itself, such as parity, echoplex, page width, and page length. These are called "terminal 
attributes." Other attributes relate only to the actual connection between your terminal and the host and 
are called "connection attributes." For example, when you press the break key, you may want to 
interrupt the current process or terminate it. 

CDC NET allows you to enquire about and change all of these terminal and connection attributes from 
your terminal by using some of the commands described below. 

But first, a description of the command language format is in order because it is quite different from the 
NOS command syntax. CDCNET is a product being prepared by CDC to be the only access method to 
its new operating system NOSNE. With some doing, it has also been made to work on NOS. CDCNET 
command language, therefore, follows the NOSNE command language syntax. For completeness a 
full description of the CDCNET command syntax is listed here. Not all of the information will be needed 
to understand the examples given in this article but it will come in handy if you experiment with some of 
the other command parameters not discussed in detail in this article. 

CDCNET commands have the following general format and syntax: 

network_command_character command_name set_of_parameters end_of_line 

where: 

network command_character 

is the current character defined by the network_ command_ character attribute. This character tells 
CDC NET that the following text is to be interpreted as a CDCNET command and is not to be sent to the 
host you are connected to. Examples and all command formats in this document will use the default 
value of % for this character. 
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command name 

is the full or abbreviated CDC NET command verb. No space can separate the name from the 
network_ command_ character. The abbreviation for a command can be formed by taking the first 
three letters of the first word of the command and the first character of each of the remaining words. For 
example,change_terminal_attributes = chata. 

set_of_parameters 

is one or more of the parameters valid for a particular command. Either a space or comma can be used to 
separate the parameters from the command verb or the parameters from each other. The abbreviation 
of a parameter can be formed by taking the first character of each of the words that make up the 
parameter name. For example, network_command_character = nee. 

end of line 

is the character currently defined as your end _line_ character attribute. This is normally a carriage 
return. 

You can specify CDCNET command parameters in a position-dependent or position-independent form. 
For example, the first sample here shows a position-independent command, and the second the same 
command but position-dependent. Most command parameters are in alphabetic order. 

%change_connection_attributes break_key_action=l 
%change_connection_attributes ,,1 

When changing a terminal or connection attribute, you can specify several kinds of parameter values, 
depending on the parameter involved. Parameters can be any of the following: 

integers 

Integers follow the form {sign}digits{(radix)} where the sign, n present, must be'+' and the radix, if 
present, must be 2, 8, 10 or 16. The default radix is 1 0. 

booleans 

which can only have two possible values, true or false. You can specify true as 'true', 'on', or 'yes'. 
You can specify false as 'false', 'off', or'no'. 

names 

which are sets of ASCII graphic characters. The first cannot be a digit. The allowed length 
depends on the parameter involved. Names cannot contain spaces or certain special characters. 
A name can contain letters (upper and lower case are interchangeable), digits and any of the 
characters #, $, @, _, [, ], \, 1.-, ·,or"· 

strings 

which can contain any ASCII graphic character enclosed in apostrophes. Upper- and lowercase 
characters are considered different characters. Two apostrophes alone represent a empty (null) 
string. Two apostrophes within a string represent a single apostrophe as a character of the string. 

characters 

which can be an ASCII graphic character or an ASCII control character depending on the 
parameter involved. You can specny an ASCII graphic character as either an integer value 
for its code or a string containing the character itself. You can specify an ASCII control character 
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as an integer value for its code, by using the appropriate control key or by using the standard 
mnemonic name for the control character. A list of these mnemonic names is available in the 
CDCNET Access Guide (CDC pub. no. 60463830) and the CDCNET Terminal Interface Usage 
manual (CDC pub. no. 60463850). 

lists and sequences 

which are a set of values for a single parameter. Lists and sequences are enclosed within 
parentheses with each item separated by a comma. The list can be empty, to indicate that the 
previous list should be cancelled. 

The following is a list of the CDC NET command verbs that allow you to enquire about and change your 
terminal and connection attributes. Following that is a list of the terminal and connection attribute 
parameters. The change terminal attributes and the display terminal attributes can 
use the parameters listed under Tenninal attributes. Likewise, the - -
change connection attributes and the display connection attributes commands can 
use the parameters listed under Connection attributes. Only the parameters marked with an asterisk are 
described later in this article. These are, normally, the attributes that most people might use on a day-to
day basis. Many of the others are normally set under program control to do such things as block-mode 
terminal operations and transparent input and output. 

CDCNET commands to control attributes abbreviation 

change_connection_attributes chaca 
change_terminal_attributes chat a 
display_connection_attributes disca 
display_terminal_attributes dista 

Terminal attributes abbreviation 

*attention_character ac 
backspace_character be 
begin_line_character blc 
*cancel_line_character clc 
carriage_return_delay crd 
carriage_ return_ sequence crs 
character flow control cfc - -code_set cs 

*echople:x e 
end line character elc - -end_line_positioning elp 
end_output_sequence eos 
end_page_action epa 
end_partial_character epc 
end _partial _positioning epp 

*fold line fl 
form_feed_delay ffd 
form_feed_sequence ffs 

*hold _page hp 
*hold_page_over hpo 
line_feed_delay lfd 
line_feed_sequence lfs 

*network_command_character nee 
*page_length pl 
*page_width pw 
parity p 
status_action sa 
terminal_model tm 
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Connection attributes 

*attention_character_action 
*break_key_action 
input_block_size 
input_editing_mode 
input_output_mode 
partial_character_forwarding 
store_backspace_characters 
store nulls dels - -transparent_character_mode 
transparent_forward_character 
transparent_length_mode 
transparent_message_length 
transparent_ter.minate_character 
transparent_timeout_mode 

Displaying Current Tenninal Attribute Settings 

abbreviation 

aca 
bka 
ibs 
iem 
iom 
pcf 
sbc 
snd 
tcm 
tfc 
tlm 
tml 
ttc 
ttm 

The display terminal attributes command can be used to find out what any or all of the 
terminal attributes are set tc>." To invoke this command, enter the following long or abbreviated 
command: 

%display_terminal_attributes <cr> 
%dista <cr> 

This will result in a display similar to the following on your terminal: 

Attention_Character 
Backspace_Character 
Begin_Line_Character 
Cancel Line Character - -Carriage_Return_Delay 
Carriage_Return_Sequence 
Character_Flow_Control 
Code Set 
Echoplex 
End Line Character 
End_Line_Positioning 
End_Output_Sequence 
End_Page_Action 
End Partial Character 
End_Partial_Positioning 
Fold Line 
Form_Feed_Delay 
Form_Feed_Sequence 
Hold_Page 
Hold_Page_over 
Line_Feed_delay 
Line_Feed_Sequence 
Network_Command_Character 
Page_Length 
Page_Width 
Parity 
Status Action 
Terminal Model 

EM 
BS 
NUL 
NAK 
0 
CR 
ON 
ASCII 
YES 
CR 
LFS 

NONE 
LF 
CRS 
OFF 
0 
LF LF 
OFF 
ON 
0 
LF 
% 
24 
80 
EVEN 
SEND 

LF LF LF 
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You can specify which attributes you want displayed by listing them in either long or abbreviated form 
after the command. For example: 

%dista ac <cr> 
%dista (pw pl hp hpo) <cr> 

Displaying Current Connection Attribute Settings 

The display_connection _attributes command can be used to find out what the connection 
attributes are set to. To invoke this command, enterthe following long or abbreviated command: 

%display_connection_attributes <cr> 
%disca <cr> 

This will result in a display similar to the following on your terminal: 

Attention_Character_Action 
Break_Key_Action 
Input_Block_Size 
Input_Editinq_Mode 
Input_Output_Mode 
Partial_Character_Forwardinq 
Store_Backspace_Characters 
Store Nulls Dels 
Transparent_Character_Mode 
Transparent_Forward_Character 
Transparent_Lenqth~ode 

Transparent_Messaqe_Lenqth 
Transparent_Ter.minate_Character 
Transparent_Timeout_Mode 

2 
1 
160 

NORMAL 
UNSOLICITED 
OFF 
OFF 
OFF 
TERMINATE 
CR 
TERMINATE 
2500 
CR 
NONE 

You can specify which attributes you want displayed by listing them in either long or abbreviated form 
after the command. For example: 

%disca aca<cr> 
%dista (aca bka)<cr> 

Changing Attributes and TRMDEF 

Terminal and connection attributes can be changed by either CDCNET upon receiving a CDC NET 
command from the user, or by NOS upon receiving a NOS command from the user. The CDC NET 
commands to do this are: 

chanqe_ter.minal_attributes (abbreviated chata) 

and 

chanqe_connection_attributes (abbreviated chaca) 

The NOS command to do this is the TRMDEF command. In our current version of NOS, TRMDEF does 
not directly support all of the CDC NET attributes. It was written to support the attributes of the CDC NET 
predecessor, the CDC 2550. At present, the TRMDEF parameters are mapped into CDCNET attributes 
by CDCNET. The next release of NOS, due out this summer, will be fully compatible with CDCNET. 
Because of this upcoming change, this article will not discuss TRMDEF except to show which parameters 
correspond to the CDCNET parameters being described. 
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Changing Terminal Attributes 

The change_ te:rmi.nal_ at tributes command can be used to alter the current setting for any or all 
of the CDC NET terminal attributes. To invoke this command enter either of the following long or 
abbreviated form commands: 

%change_te:rmi.nal_attributes parameters ..... 
%chata parameters ..... . 

The parameters entered can be any of the terminal attributes listed earlier. Those parameters 
designated earlier with an asterisk are discussed separately below. 

attention_character=character 
ac=character 
%chata ac=em<cr> 
%chata ac=14(16)<cr> 

TRMDEF parametersl; example: TRMDEF, Bl=X19. 

Identifies the key you press to perform the action 
specified by the attention character action 
connection attribute. Not all Characters are valid; see 
Note 1. 

cancel_line _ character=character TRMDEF parameter CN; example: TRMDEF, CN=XlS . 
clc=character 
%chata clc=18(16)<cr> 
%chata clc=nak<cr> 

echoplex=boolean 
e=boolean 
%chata e=off<cr> 
%chata e=true<cr> 

fold line=boolean 
fl=boolean 
%chata fold line=off<cr> 
%chata fl=on<cr> 

hold_page=boolean 
hp=boolean 
%chata hold_page=yes<cr> 
%chata hp--no<cr> 

hold_page_over=boolean 
hpo=boolean 

Identifies the key you press (followed by a carriage 
return) to cancel the line you are currently typing. 
Not all characters are valid; see Note 1. 

TRMDEF parameter EP; example: TRMDEF, EP=Y. 

Specifies whether characters you send from you 
keyboard are echoed back to your terminal by 
CDCNET. We operate with echoplex on and 
terminals in full duplex mode for security reasons. 

TRMDEF parameter OP; example: TRMDEF, OP=PR. 

Specifies whether CDC NET folds output lines that 
exceed the page width te:rmi.nal attribute 
setting. A value of lrue' indicates fold and 'false' 
indicates do not fold. 

TRMDEF parameterPG; example: TRMDEF, PG=Y. 

Specifies whether CDC NET does page waiting for 
your terminal. If this is set 'true', data flow will stop 
after the number of lines indicated by the page 
length te:rmi.nal attributehavebeen
displayed. Enter a carriage return to proceed to the 
next page. A value of 'false'will cause your output to 
be displayed uninterrupted. 

No corresponding TRMDEF parameter. 

If this attribute is lrue', and HOLD PAGE is also %chata hpo=yes<cr> 
%chata hpo=false<cr> 'true', the message <OVER> will be displayed after 
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PAGE_LENGTH lines have been displayed. This is a 
reminder that more information is available. 

network command character=character 
cc=char"icter - TRMDEF parameter CT; example: TRMDEF 1 CT=X25. 
%chat a nee= 1 ! 1 <cr> Defines the key you press before CDCNET 
! chat a nee= 1 % 1 <cr> commands (normally the% character). It must be the 

first character of input before it is taken as a CDC NET 
command. When you change this you must use the new 
character for subsequent CDCNET commands. Not all 
characters are valid, see Note 1. 

page_length=integer 
pl=integer 
%chata pl=O<cr> 
%chata pl=24<cr> 

page_width=integer 
pw=integer 
%chata pw=SO<cr> 
%chata pw=SO<cr> 

TRMDEF parameter PL; example: TRMDEF 1 PL=2 4 . 

Adjusts the default page length setting so that you 
can work with shorter or longer pages of information 
(for example, with the HOLD _PAGE attribute). The 
usable values to enter can be from 2 through 255. A 
value of 0 indicates infinite. 

TRMDEI' parameterPw; example: TRMDEI' I PW=SO. 

Adjusts the page width for your screen or page. You 
can use any integer from 1 0 through 255. If you 
enter 0, your page width will be limited only by the 
physical characteristics of your terminal or printer. 

Note 1: The characters that are valid for each terminal attribute depends on the parameter being 
selected. See the CDC NET Access Guide and the CDCNET Terminal Interface Usage manual 
for specifics. One thing to note is that you cannot set many of these attributes to characters that 
are already in use by other attributes. 

Changing Connection Attributes 

The change_ connection_ at tributes command can be used to alter the current setting for any or all 
of the CDC NET connection attributes. To invoke this command enter either of the following long or 
abbreviated form commands: 

%change_connection_attributes parameters .•.•. 
%chaca parameters •.•.•. 

The parameters entered can be any of the connection attributes listed earlier. Only the following two 
connection attributes are discussed in this article. 

attention character action=inteqer 
aca=integer - No corresponding TRMDEF parameter. 

%chaca aca=O<cr> 
%chaca aca=2<cr> 

Specifies how CDC NET and NOS should respond 
when it receives the character defined by the 
attention character ter.minal attribute 
from your terminal. You can use any number from 0 
through 9. On NOS, 0 cancels input, 1 interrupts 
and 2 -9 terminates. 
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break_key_action=integer 
bka=integer 
%chaca bka=l<cr> 
%chaca bka=2<cr> 

Giveitatry 

TRMDEF parameterBR; example: TRMDEF, BR=Y. 

Specifies how the network responds when it 
recognizes a BREAK signal from your terminal. 
You can use any number from 0-9. On NOS, 0 
cancels input, 1 interrupts and 2 - 9 terminates. 

The best way to learn how these different commands work is to experiment w~h them on your own. 
Create a file a few hundred lines long containing lines with more than 80 characters in each line. Then 
copy~ out to your screen varying the different attributes we have mentioned above. 

For example, try the following commands, rewinding and copying out the file you created between each 
command. 

%dista (fl,pw,pl,hp,hpo)<cr> 

Note the current setting for these attributes. Also make sure that linewrap or line-folding 
by your terminal is disabled. 

%chata fl=no<cr> 

When you copy your file you should not see any line-folding after the number of 
characters specified by the page_ width attribute. 

%chata fl=yes<cr> 

You should now see CDCNETfolding your lines after page width characters have 
been displayed on each line. -

% chata pw=SO<cr> 

You will now see line-folding done after 50 characters has been displayed on each line. 

% chata hp=on hpo=off<cr> 

CDCNETwill now stop displaying output to your terminal after it has sent page-length 
lines out and then wa~ for a carriage return to display the next page full. 

%chata hpo=on<cr> 

You will now see the message <OVER>displayed when CDCNET is waiting for a carriage 
return to continue with more output. 

%chata pl=lO<cr> 

You will now see the <OVER> message after only 10 lines of output. 

%chata p1=24 pw=80 hp=off fl=off<cr> 

This sets things back to normal for most terminals. 

Now experiment with different values for the attention character action and 
break_ key_action connection attributes. Also change your attention_ character and your 
network command character. - -
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Dave Burris 
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How can telecommunications enrich your l~e? Well, you can use your microcomputer at a location off 
campus to access your CYBER or VAX files, or you can gain access to an electronic data service or 
bulletin board, such as CompuServ-all via the telephone system. 

This article will cover the basics of telecommunications in general terms and deal spec~ically with the 
issues that affect anyone who wants to connect a microcomputer to a modem. 

Modems, Interfaces, and Csbles 

Most telephone lines are analog and carry only audible signals, such as people's voices. (This is not the 
case for the University's new digital phone system: see the March Microcomputer Newsletter's "Ask Dr. 
Micro" column.) These analog signals d~er from the digital signals generated by a computer. For a 
computer to send information over a telephone line, some device must be used to convert that 
information from one type of signal to the other. Such a device is known as a "modem" (short for 
modulator-demodulator). By connecting a modem to your microcomputer, you can hook up to a remote 
computer, such as one of ACSS's CYBERs or its VAX, which has phone access. 

The way a modem modulates and demodulates transmitted signals (translates the signals into 
information that can be sent over phone lines) is determined by the modem's protocol. Your modem's 
protocol must match the protocol used by the remote computer, or communication will be impossible. 
The most common modem protocol used for 300 bits per second (bps) communication is the Bell 
103/113 protocol;the most common for 1200 bps is the Beii212A, although the Racai-Vadic 3400 is 
also used. For 2400 bps communication (supported by the new phone system), the CCITT V.22 bis 
modem protocol is commonly used. 

There are two types of moderns: acoustically coupled and directly connected. The earliest moderns 
were acoustically coupled and required you to fit the phone's handset into two foam-rubber cups on the 
modem. The modem then "listened" with a microphone in the earpiece cup and "spoke" with a speaker 
in the mouthpiece cup to the remote computer. This method proved inadequate because the modem 
sometimes picked up outside noise near the modem (extraneous noise garbles the messages being 
sent). In contrast, direct-connect moderns connect directly to the phone line. This eliminates the 
interference of outside noise and produces an overall better connection. Atthough these two types of 
moderns differ in the way they connect to the phone line, they each connect to your computer in the 
same way. 

A modem is a peripheral device and, as such, must be connected to a computer via an interface. The 
standard interface used to connect computers and modems is a serial interface called RS-232C. Your 
modem will already have such an interface built in, but you must see to it that your computer also has 
one. Typically, the port (i.e., the connector) on an RS-232C interface will be a 25-pin connector. The 
RS-232C standard, however, does not require that all25 pins be used, so the connectors on any two 
RS-232C interfaces may differ. This means that the cable used to connect a pair of devices with RS-
232C interfaces may differ from the cable used to connect any other pair. Therefore, be certain to get 
the proper cable for connecting your modem to the RS-232C interface on your computer. 

Software 

With a modem, an RS-232C interface, and the proper cable to connect the two, you will have the 
hardware necessary for telecommunications. And, where there is hardware, there is bound to be 
software to use all this hardware. 
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There are two general types of communications software: terminal-emulation software and file-transfer 
software. Terminal-emulation software makes your computer emulate a terminal, but nothing more. File
transfer software, on the other hand, provides you with the option of using your computer to upload and 
download (send and receive) files to and from a remote computer. 

Be certain to get the proper cable for connecting your modem 
to the RS-232C interface. 

Communications Parameters 

Before your computer and the remote computer can communicate, you have to establish a common 
connection between them. To do this, you must set values in your communications software to match 
the preset values called communication parameters of the remote computer. The remote computer's 
documentation or consultants will give you the proper values to use, and your software manual will show 
you how to set them. This section will discuss the meaning of each of these parameters. (See Table 1 
fort he specific values to use with ACSS systems.) 

The first common-connection value you will set is the speed at which the two computers communicate. 
This speed is measured in units of bits per second (bps), which is often termed "baud rate." The most 
common baud rates are 300 and 1200 bps; many moderns support both. Although computers can 
handle much higher speeds, the quality of analog phone lines restricts their reliable use to 1200 bps. 
Typically, the remote computer to which you connect will have separate phone numbers (for different 
dial-up ports) to support different bps rates. Thus, you will match your modem's bps rate with that of the 
remote by dialing the appropriate phone number. 

Another common-connection value is the duplex or echoplex. Echoplex is also determined by the 
remote computer. Echoplex may have one of two values, full or half. 

With full echoplex, the characters you type at your keyboard are sent to the remote computer, which 
then echos them (sends them back) to your computer screen. Thus, characters you type are printed on 
your screen indirectly, or, in other words, through the remote computer (see Figure 1). Although this 
indirect process can be slow over great distances, you can see that the other computer received the 
characters intact. 

Full Echoplex 

00 ~( Your ) ... 
Screen - D 

( Your Computer ~ .. Remote 
.... Computer 

Figure 1. Your computer sends characters to the remote computer, which then sends them to your 
screen. Continued on page 136 
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With haH echoplex, the characters you type are sent to both the remote computer and your screen 
simultaneously. Thus, the characters you type are printed on your screen directly (see Figure 2). This 
direct process is quicker than the indirect process of full echoplex, but you lose the visible assurance 
that the characters arrived at the remote computer intact. 

Your 
Screen 

Your Computer 

Half Echoplex 

00 
D 

Remote 
Computer 

Figure 2. Your computer sends characters to both the remote computer and your screen 
simultaneously. 

If you don't know the remote computer's echoplex setting, try setting your software to haH echoplex. 
Then, if each character you type is displayed twice on your screen, you will know that the remote's 
setting was for full echoplex (since both computers were writing each of the characters to your screen). 
You then can adjust your computer's echoplex value accordingly. 

In addition to establishing the baud rate and echoplex, you must ensure that both computers package 
their characters in the same way. The first part of a character package is the start bit that marks the start 
of a character. Following this are the data bits that compose the character itself. The number of data bits 
is specified by the character length, which you set in your communications software to match the 
remote's preset value. This value is typically 7 or 8. Next is the parity bit, which is used for error 
checking. In this case you select the type of par~y used-even, odd, or none. The final part of a 
character package contains the stop b~s. The number of stop bits, which you must set in your software, 
defines a rest period. The number of stop b~s is usually 1, although values of 1.5 and 2 are also used. 
When any of these values are set incorrectly, the messages received from a remote computer may be 
garbled. Obviously, ~ is best to set them right the first time. 

Don't underestimate the importance of setting your software 
correctly! 

A problem can occur when you connect two computers that work at different processor speeds. The 
slower computer cannot keep up w~h the faster computer, and information becomes garbled. In a 
sense, the slower computer cannot "swallow" the information as fast as ~he _taster computer can "pour''~ 
down the line. To overcome this problem, a technique called handshaktng IS used. Through 
handshaking, the slower computer can tell the faster computer to stop transmitting information so ~can 
catch up. After catching up, the slower computer can then signal the faster computer to resume 
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transmission. In a telecommunications connection, handshaking is controlled by the software. There 
are special codes for one computer to signal the other when to stop transmission, when to start 
transmission, and so on. To set the handshaking correctly, see the remote's documentation for the 
preset value (a very common type of handshaking is xon/xoff, sometimes called DC1/DC3). 

It is important, then, that you note the communication parameters of the remote computer with which 
you are working. A listing of these parameters for ACSS's computers is shown in Table 1. 

echoplex 
handshaking 
character length 
parity 
stop bits 

bps rates 
modem protocols 

Summary 

Table 1. 

Preset values for ACSS CYBER and VAX computers. 

Old Phone System 

QYBEB (QA. ME. MOl Y.A'!:. (Y.'!:.l 
full full 
xon/xoff xon/xoff 
7 7 
even even 
1 1 

300 and 1200 bps 
Bell1 03/113, 212A; Vadic 3400 

New Phone System 

QYBEB (QA. ME. MOl Y.A'!:. ('i.'!:.) 
full full 
xon/xoff xon/xoff 
7 7 
even even 
1 1 

300, 1200, and 2400 bps 
Bell103/113, 212A; CCITTV.22 bis 

You now have the basics of telecommunications. Armed with this information, your work in this area will 
be easy if you mind your ICs (Important Considerations): 

1. 

2. 

3. 

4. 

Choose the proper cable for your modem and interface, and choose a modem that is compatible 
with the system you will be calling. 

Set your software to match the preset values for the remote's bps rate, echoplex, and 
handshaking. 

Set your software to match the preset values for the remote's character packaging (character 
length, parity, and stop bits). 

Don't underestimate the importance of setting your software correctly! 

137 



Gettina Output 

Enhanced Printing and Font Selection for CVBER and VAX 
Parker Johnson 

ACSS now provides sophisticated printing options and fonts for the CYBER and VAX machines. You 
can set up your files to print on special paper, to generate different fonts in italics or bold face, to print in 
several type sizes on a given page, to print user-defined forms and graphics, and, in general, to control 
almost every feature of your printed output. On the VAX machine, you use the formatting program 
called Scribe to produce this kind of output; on the CYBERs you can get these effects by a combination 
of carriage control characters and what are called Dynamic Job Descriptor Entries (DJDE) commands 
within a print file that modify the output. 

The Scribe formatting program interprets commands that you insert into a text file and produces printed 
output according to the commands. This program has been in use at ACSS for several years and has 
proved extremely useful for those users who want enhanced printing for their text files. To get more 
information, you should TYPE or PRINT the file sys$writeup:scribsupp. If you want information about 
producing theses with Scribe, you should TYPE or PRINT the file sys$writeup:scribthes. 

On the CYBER machines, you can get output on special paper (colors, 100 percent cotton, etc.), 
produce forms overlays, and control fonts and formats by means of DJDE's. These printing capabilities 
are available on the newly-installed Xerox 8700 laser printer. As with Scribe, you must insert formatting 
instructions in your text, which the printer then interprets. The basic features of the laser printers were 
described in the March and April Newsletter articles concerning the PRINT command. For more detailed 
information, type WRITEUP, 87FONTS. 

A Reminder 

Archived Files on the CVBER CA 

138 

Every month ACSS removes from disk storage all CYBER CA files that have not been accessed for at 
least 30 days. These files are stored in the ACSS archive. (In the future, we will have a similar archiving 
policy on the VAX VX.) 

For a small fee, you can reload CYBER files from our archives with the RELOAD command. (To learn 
more about RELOAD, log on to the CA and type EXPLAIN, M=COMMAND • RELOAD. 

The One-Year Purge 

Please note that ACSS does not keep archived files indefinitely but purges them after one year. At that 
point the files cannot be retrieved. 

You are responsible for the preservation of files archived for a year. ACSS does not assume 
responsibility for the loss of a file after it has been purged from our archive. 

Your surest method for preserving your files is to store back-up copies on magnetic tapes. (You should 
use at least two tapes, with copies of all your important files on each tape.) There is a small charge for 
tape storage. 

ACSS provides inexpensive short courses and documenta!ion on u~ing tapes t~ maintain your files. 
Also see the Guide to Magnetic Tape Usage for complete Information about us1ng tapes at ACSS. If 
you have questions about tapes or file maintenance, call the HELP-Line at 376-5592. 
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PHONE NUMBERS 

Access: 
CYBER(CA)-1 0, 30 cps .................... . 

-120cps ...................... . 
MERITSS(ME)-1 0, 30 cps ................. . 

-120 cps ....................... . 
VAX!VMS(VX)-( autobaud) ................ . 

Accounts: 
MERITSS ..................................... . 
UserNames ..................................... . 

Computer-Aided Instruction ...................... . 
Computer Hours (recorded message) ......... . 
Consulting: 

376-5730 
376-5706 
376-7730 
376-7120 
376-9070 

625-1511 
625-1511 
376-2975 
373-4927 

HELP-Line .. . . . . .. .. .. . . .. .. . . .. .. . . . . .. . . . . . . .. .. 376-5592 
8 a.m.-5 p.m., Monday-Friday 

Artificial Intelligence . .. .. . . .. . . . . .. .. . . . . . . .. . . 625-8332 
3-4 p.m., Monday-Friday 

Data Bases....................................... 376-1761 
10-11 a.m., Monday-Friday 

Microcomputers . .. . . . . . . .. . . . . .. . . . . .. .. . . . . . . .. 626-4276 
9:30 a.m.-noon and 1:30-4 p.m., 
Monday, Tuesday, Friday 
9:30 a.m.-4 p.m., Wednesday, Thursday 

Statistics Packages ........................... 376-1761 
1-2 p.m., Monday-Friday 

Text Analysis .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625-8332 
3-4 p.m., Monday-Friday 

Text Processing ................................. 625-1391 

9-11 a.m., Monday, Tuesday 
1-3 p.m., Wednesday, Friday 

Contract Programming . . . . .. . . . . .. . . . . .. . . . . . . .. . . .. 625-2303 
Data Base Applications .. . . .. . . . . . . . . . . . . . . . . .. .. .. 625-2303 
Engineering Services . .. . . . . . . . . . . .. 376-1 023, 376-8153 
Equipment Maintenance/Information ........... 376-8153 
lind Hall I/O ............................................ 626-5082 
Graphics Software . . . . . . .. .. . . . . .. . . .. .. . . . . .. . . . . . . 376-5592 
HELP-Line . . . . . . . .. . . . . . . .. . . . . .. .. .. . . . . . . . . . . . . .. . . . . 376-5592 

8 a.m.-5 p.m., Monday-Friday 
HOURS-line (recorded message) .............. . 
Information, Wulling Hall .......................... . 
Information, Lauderdale ........................... . 
Instructional Labs ................................. .. 
Instructional Services ............................. . 
Lauderdale Computer Room ..................... . 
Lauderdale Services ............................... . 
Newsletter Subscription .......................... . 
Permanent File Restoration ...................... . 
Professional Services Division ................. . 
Project Assistance ................................. . 
Reference Room .................................... . 
Remote Batch (RJE) Services .................. . 
Short Courses ....................................... . 
Shuttle Bus Service ................................ . 
System Status (recorded message) ........... . 
Tape Librarian: see Lauderdale Services 

373-4927 
625-6665 
373-4912 
625-7850 
373-7745 
373-4940 
638-0523 
376-1491 
376-5605 
625-2303 
625-2303 
625-7397 
625-7850 
625-1543 
625-9525 
373-4927 

OPERATING HOURS 

CYBER (CA) CA & VX Low Rate MERITSS (ME) MERITSS (MD) VAX (VX) 

M-F 7 a.m. - 4 a.m. 8 p.m- 4 a.m. 7:45 a.m. - 3:30a.m. 8:00 a.m. - 1 :30 a.m. 7 a.m. - 4 a.m. 

Sat 4 a.m.- 5:15p.m. 4 a.m.- 5:15p.m. 7:45 a.m. - 3:30 a.m. 8:00 a.m. - 1 :30 a.m. 4 a.m.- 5:15p.m. 

Sun 4 p.m. - 1 a.m. 4 p.m.- 1 a.m. 4 p.m. - 3:30 a.m. 4:00p.m.- midnight 4 p.m. - 1 a.m. 

PUBLIC LABS-TWIN CITIES CAMPUS 

!Location Batch Interactive Micro Location Batch Interactive Micro j 
East Bank VincH 4 X 

Arch 160 X Walib9 X X 
CentH X 
ComH X West Bank 
DiehiH207 X AndH 170 X 
EltH 121,124 X BlegH 90 X 
EltH N640 X BlegH 140 X 
FoiH 14, 14a p X X MdbH X 
FronH X OMWL2 p X 
LindH 26 X 
LindH 128B X X St. Paul 
LindH 306B X BaH X 
MechE308 X CentlibB50 X 
Physics 69 X ClaOff 125 X X 
PIH X 
SafH X P means Printer only. 
TerrH X For more information see WRITEUP,LABS. 
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