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POWERFULLY PRODUGTIV

People productivity. It's more important than ever.
And a good database system can mean real
productivity. :

USER-11 is a high-performance database system.

It is a fact: Software designed with USER-11 is
built more quickly, operates more reliably. and
performs better than other software techniques.

USER-11 is unique. It's easy to install. Easy to
learn. And easy to apply. Adaptive tools and a
standard approach ensure that maintenance is
easier than ever.

A key to USER-11"s success is its powerful.
dictionary-based modules. Software developers
simply describe and assemble these modules to
create custom business packages—-at an
unprecedented rate.

Naturally USER-11 is supported with excellent
documentation and a variety of training options
for beginner to expert. Our commitment is to your
complete satisfaction.

Whether you are a software provider or a software
user, we guarantee you will be delighted.

Ask us about USER-11 and our family of business
software products, or better yet, ask a
productive USER'

«North County

Computer Services, Inc.

2235 Meyers Ave..

Escondido, California 92025
(714) 745-6006, Telex: 182773
‘USER-11is currently available for DEC computers

using the RSTS operating system.
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- Southern Systems
has a printer that’s right
for your computer.

Compatibility guaranteed
with all DEC processors!

PDP/8, PDP/11, LSI/11, VAX, DEC 10, DEC 20.
Choose eit

Get the printer system
that’s guaranteed. ..
from the leading add-on
printer company,
Southern Systems.
You'll add-on a printer,
plus unmatched
expertise and top-
quality service, when
you add-on Southern
Systems. Maximum

performance/minimum
downtime results from
technological
innovation, expert
installation and long-
term service, nation-
wide. Sales offices in
all major U.S. cities
and in western Europe,
United Kingdom and

Z /- Canada.

-
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Southern Systéms

The Printer System Problem-Solvers
2841 Cypress Creek Road, Fort Lauderdale, Florida 33309
(305) 979-1000 e (800) 327-5602 e Telex 522135
In Canada (800) 661-1165 [Alberta: (403) 230-2044]
In Europe 44-3-726-7282

My computer system is a s

...and | need a printer system in the speed s

range of: Company &
— 33-55 cps (letter quality)

_200-300 Ipm __600-900 Ipm __1000 plus i
— Parallel City !
—Serial (synchronous or asynchronous) ‘

: . State Zip.
My requirements are _Immediate
—3-6 months __For information only Telephone
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VAX USERS

Yes! You can get
high quality
word processing
In
Native Mode!!

Don’t take OUR word for it!
Convince YOURSELF!
SEE

MASS-11

Quick Edit — No special functions keys
Formatting — You see what you get
Footnoting — Done your way
Redlining — Eliminate proofreading
PLUS
Form Letters and Lists and
Data Base Management and MUCH more.

For a demonstration on your VAX contact:
Microsystems Engineering Corporation

(312) 882-0111
2400 Hassell Road @ Suite 410 ® Hoffman Estates, lllinois 60195

VAX is a trademark of Dig. Equip. Corp.
MASS-11 is a trademark of Microsystems Eng. Corp.
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FROM THE EDITORS

WELCOME

Carl Marbach

Welcome to the first issue of the
DEC PROFESSIONAL. Three years ago
when Dave and | started the RSTS PRO-
FESSIONAL, | had no idea that it would
grow to over 4000 dedicated readers
worldwide, and that ultimately it
would lead us to a new magazine
directed toward all of DEC's com-
puters. There is no telling how big the
world of DEC is, but we expect this
issue to reach about 50,000 people
who use DEC computers. Just to give
you a feel for how many this is, it will
take one whole 18 wheel trailer truck
to hold the 20 tons of magazines!

We will be bringing you a profes-
sional journal, which will match your
professional skKills in using DEC com-
puters. The DEC PROFESSIONAL will
explore the beginnings of DEC from
project Whirlwind and the PDP-1,
through the PDP-8 and on to today's of-
ferings. The magazine will carry tech-
nical articles about subjects of inter-

est to DEC computer users, news re-
leases, sections on all operating sys-

tems, hardware articles, application ex-
amples, case histories, current product
analyses and news from the product
lines.

More than anything, this is your
journal. It will be brought to you by
the many men and women who con-
tribute their knowledge to you. It will
be a forum for users to voice their
viewpoints on the world of DEC. Many
people have received valuable informa-
tion from the RSTS PROFESSIONAL
over the years; it will be up to you to
make the DEC PROFESSIONAL the
source of as much good information.
We solicit your articles and will pay an
honorarium for each one accepted for
publication; we believe you deserve to
be paid for doing something for the
DEC community. All opposing view-
points to our own will be given free
space to reply (we may get the last
word however).

You can also count on us here to
do our share. In the months to come
you will read about the Remote Diag-
nosis Center in Colorado Springs where
we visited not too long ago, the Galway
Ireland European distribution center,
Merrimack New Hampshire's perfor-
mance testing laboratory, new prod-
ucts, rumored products and third party
vendor products. We will have question
and answer sections found in the “Dear
Dr. DEC" section. In short, this will be
the place for information pertinent to
DEC computers. Welcome.

ONLY
NUMBER TWO

Dave Mallery

To no one’s surprise, DEC is now
number two in the industry, according
to Datamation's top 100 ratings. El-
bowing aside some aging main-
framers, DEC has taken the last stride
from fourth to second.

Isn't it amazing that the top two
firms in this giant industry are only
now beginning to begin to compete? [t
is almost as though they really have
been in different industries all this
time and we should not have been
comparing them at all.

The difference between ‘Big Blue’
and our friends in ‘Maynard is simply
one of origins. When Ken, Gordon and
their small band of engineers were
etching modules in dime store
fishtanks, they were coming from an
MIT-inspired vision that computers
should be interactive, easy to use and
even friendly!

At the same time, our friends in
Armonk were perpetuating in 0S/360
the concept that the only way to com-
municate with a computer was
through cryptic cyphers on an
80-column relic from the 1890 census.
After all, you can't obsolete all those
model 29 keypunches out there on
rent, can you?

So there you are, Ken Olsen, only
number two. Thanks.
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Peripheral

Processors
from Xylogics

"REGISTERED TRADEMARKS OF DIGITAL EQUIP CORP  **REGISTERED TRADEMARK OF DATA GENERAL CORP. ***REGISTERED TRADEMARK OF INTEL NATIONAL

More Disk and
Tape Control
atLower Cost

100% Emulation

Peripheral Processors provide efficient
low-cost, software transparent alternatives
to original disk and tape controllers offered
with Unibus*, Q-bus, Data General's I/O
bus**, and Multibus***-compatible
systems.

Optimum System Performance
Peripheral Processors can go beyond
emulation to provide throughput rates and
maximum storage capacities not possible
with conventional controllers. For example,
the Xylogics 440 Peripheral Processor for
Multibus systems can operate at speeds up
to 1.2 MB per second on consecutive sec-
tors and control a maximum of 2.4 GB of
storage.

Greater Mass Storage

Peripheral Processors let you expand
mass storage beyond your computer man-
ufacturer’s upper limits. Our model 650 for
PDP11 and VAX systems can support eight
storage modules in any mix of drive capaci-
ties up to 675 MB each.

More Choices

Over 16 Peripheral Processors are avail-
able to handle storage devices like Win-
chester disks, streaming tapes, cartridge
tapes, reel-to-reel tapes, cartridge disks,
and storage modules.

Better System Price Performance
Peripheral Processors do more, in less
space and at lower cost than conventional
controllers. They increase system through-
put, and effectively lower storage costs per
megabyte.

Unlimited Growth

Xylogics is an innovator in the field of mass
storage control. Whether your plans call
for more cost-effective peripheral control
capabilities or complete mass storage sub-
systems, Xylogics has what you need. Call
us today to learn how you can benefit from
Peripheral Processor technology. Boston
(617) 272-8140, Chicago (312) 660-1460,
New York (201) 691-2800, London (0753)
78921, San Francisco (408) 995-5205, Los
Angeles (714) 966-0888, or headquarters
(800) 225-3317.

U.S. Headquarters: 144 Middlesex Turnpike, Burlington, MA 01803 Tel: (617) 272-8140 (TWX 710-332-0262) European Headquarters: 46-48 High Street, Slough. Berks SL1 1ES U.K. Tel: (0753) 78921; Telex 847978
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LETTERS TO THE DEC PRO . . .

Send letters, comments, photos, etc. to: Letters to the DEC PRO, Box 362, Ambler, PA 19002.

Dear Dec Pro: ;
Congratulations on your first issue.
May you have great success for many

years. Knowing your past work as | do,
I'm certain that wish will come to be. O 4
Sincerely, A Friend

_N . A
3 & /2 Q)

D 7 A R S
THIS PAGE IS U
S : RESERVED ~ -
* FOR YOUR LETTERS.

£ o r ¥
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DILOG

GOES WITH

~ LSHIL PDP-ILVAXII*

Dilog offers the widest range of single board DEC emulating disc
and magnetic tape controllers for LSI-11, 11/2, 11/23, PDP-11 and
VAX-11 compatibility.

This growing family includes over 20 software transparent disc
and tape products: WINCHESTER AND BACKUP SOLUTIONS
FOR MOST APPLICATIONS.

DISC—5%4" 8" or 14" WINCHESTER/SMD/CMD/LARK/
CARTRIDGE/FLOPPY controllers with RX02, RK05, RLO1/RL02,
RP02/RP03, RKO6/RK07 and RM02/RM05 emulations and features
like 22-bit addressing, 32 or 56-bit ECC, universal formatting (allows
you to mix drive types on the same controller without hardware
modification), and automatic media flaw compensation.

MAG TAPE—'4" cartridge/V/2" NRZI/PE, streaming or conven-
tional couplers or controllers with TM11, TS03 and TS11 emulations.

NEW VAX-11/PDP-11 CONTROLLERS

¢ DU 132 TS-11 emulating coupler with expanded buffering for
streaming or conventional /2" industry standard magnetic tape
drives. One coupler can accommodate up to 4 drives at speeds to
125 ips, and you get dual density 800/1600BPI as an added feature.
RT, RSX, RSTS and VMS software compatibility.

* DU 215 RK06/07 emulating SMD disc controller with 56-bit ECC,
universal formatting, optimal device for Winchester and CMD
applications. RSX, RSTS and VMS software compatibility.

¢ DU 218 RM02/05 emulating SMD disc controller for SMD and
Winchester applications with full software transparency under RSX
and RSTS as well as Media compatibility when used with 80 and
300 MB SMD (CDC 9762/9766) compatible disc drives.

*Trademark Digital EQuipmentOamsmy

NEW LSI-11 CONTROLLERS

* DQ 212/215 SMD interface. Universal formatting allows mixing or
matching two 8" or 14" drives with different characteristics and
without component changes for up to 220 MB of software trans-
parent formatted capacity. 56-bit ECC, RP02/03 or RK06/07
emulations.

* DQ 444 CDC FINCH interface. Intelligent uP module mixes any two
drives of this class with universal formatting. RL01/02 emulations.
Built-in drive capacity expansion handling.

All DILOG controllers are price competitive with significant OEM
discounts being offered under a Mix and Match plan. 30-day delivery
is standard. Distributor inquiries invited. For complete price/
performance details, contact DILOG.

Corporate Headquarters
12800 Garden Grove Blvd. « Garden Grove, Calif. 92643
* Phone: (714) 534-8950 « Telex: 681 399 DILOG GGVE

Eastern Regional Sales Office
64-A White Street » Red Bank, New Jersey 07701
* Phone: (201) 530-0044

European Sales/Service Office
12 Temple Square * Aylesbury, Buckinghamshire * England
* Phone: 44-296-34319 or 34310 * Telex: 837 038 DILOGI G

DISTRIBUTED
(ORP

LOGIC
ol | LT

NUMBER 1 FORDEC-11
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NEW DEC DISKS
DEC ANNOUNCES A NEW TECHNOLOGY

By Carl B. Marbach

615
MEGABYTES
REMOVABLE

When DEC delivered the first disk drive for the PDP-6
(nee PDP-10) computer it was an RPOZ; but it wasn't made
by DEC. Later models the RPO3 and RP0O4 were not DEC
either. DEC has bought and resold disk drives from ISS
(Sperry), Memorex, Control Data and others. Most of the
disks installed are made by other sources, a fact that DEC is
about to change.

In the 1960's DEC computers sported Teletype corpora-
tion ASR33 and ASR3S5 teletypes as their interactive devices.
At one point when deliveries of teletypes was about 9
months, used ones sold for $900 while new ones could be or-
dered for $600 — but you could have the used ones tomor-
row. While DEC deliveries haven't always been terrific (“can

1.4
GIGABYTES
WINCHESTER

you wait two years for your VT100 sir?"), DEC realized that
it couldn't be dependent on Teletype for terminals, and they
developed the LA30. Although that product was something
less than terrific, it shortly spawned the famous LA-36 Dec-
Writer that has been with us for 8 or more years and surely
belongs in the computer hall of fame.

In the 1970's DEC was dependent on outside (second)
sources for most of their disk drives. In 1980 and 1981 most
of the large drives sold were either CDC (Control Data) or
Memorex. | reported in 1981 that DEC was manufacturing
its own drives in the Colorado Springs manufacturing facil-
ity and that at least one of the drives was a Winchester type.
Taking a firm hand on the market, it appears that DEC is




The most complete line of Interface Products for PDP=1, LSI-T1
and VAX" Computers with features you can't get anywhere else

For DEC users...
MDB makes the difference!

You can have it all! Along with the benefits of
your DEC computer, you can get interface products
that significantly extend the capability, flexibility
and economy of DEC systems. MDB makes more
DEC system boards than any independent man-
ufacturer —some with plain vanilla compatibility;
others with plain incredible performance boost-
ing features. For example —

« Line printer controllers for every major line
printer, with complete self-testing capability and
optional RS-422 “long lines’’

+ Peripheral device controllers for card readers,
X-Y plotters, electrostatic printer/plotters and
paper tape readers/punches.

+ DZ11 compatible multiplexors for LSI-11 and
PDP-11 users; some combine RS-232 and current
loop or RS-422 with a single board.

+ High speed synchronous serial interfaces; one
DUP-11 compatible model has all bit and byte
protocols even for LSI plus X.25 capability.

« Inter processor links between Unibus computers
or between Unibus and Q-bus.

+ System modules including DMA modules
with RS-422, general purpose parallel
and digital I/O inter-

faces, an IEEE 488 bus 3 o

W o s R
Ersd mweas
1Y
=

controller and a programmable real time clock.

+ PROM memory modules, some with an on-board
PROM programmer.

+ General purpose interface and bus foundation
modules.

+ LSI-11 based subsystems and systems with capa-
bilities like TU-58 cartridge storage and memory
management.

» LSI-11 system boxes with 22-bit addressing and
switching power supplies.

- LSI-11 bus repeater and bus switches to allow
sharing of memories and peripherals between
processors.

AlIMDB products are available under GSA
contract #GS-00C-02851.

Give your DEC system all the benefits. Discover
the difference MDB interface products can make.

*Trademark Digital Equipment Corp

1995 N. Batavia Street
Orange, California 92665
] 714-998-6900
SYSTEMS INC. TWX: 910-593-1339
Circle D6 for LSI, D54 for PDP.
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now ready to become its own major disk supplier for the
rest of the 1980’'s and beyond. Rumor is that CDC will no
longer be supplying disks in quantity to DEC, a blow to
CDC's OEM business and sure to produce a glut on the
market of 9762 80 MB disks and 9766 300 MB disks.
Watch for prices to fall accordingly.

The surprising thing about DEC's recent announcement
is the price. For the first time, the independents are going to
have a tough time competing on price with DEC. The new
drives will offer stiff competition and will certainly stimu-
late the marketplace to reduce prices and boost perform-
ance to keep pace with . .. at last . . . the industry leader.

The new disk subsystems utilize the new DIGITAL
STORAGE ARCHITECTURE (DSA) which uses the new UDAS0
controller system. The UDAS5O0 is an extremely intelligent
controller for the Unibus that will improve 1/0 performance
substantially, make data integrity so good that you may not
see ANY errors for the life of your drive, and be flexible
enough to allow you to mix and match different drives on
one controller.

1/0 throughput can be improved by raw power or by

improving the way the data is transferred. The UDA50 op-
timizes transfers by several methods. The UDASO stores up
to 12 system commands and then manages these com-
mands to provide maximum disk and head efficiency. The
UDASO will order seek requests, handle overlapped seeks
(relieving the host processor from this task), and optimize
rotational delays by queuing requests for alternate
cylinders. Bad blocks will be remapped in a NEARBY area
which will improve handling of data which has to be
fragmented because of these errors. The UDA50 also con-
tains twelve sectors of RAM allowing it to"buffer” (cache?)
the data between the disk and the host processor. All of
these are impressive methods for increasing the amount of
data that can be transferred between the disk and the pro-
Cessor.

The error handling is so good in the UDASO that you
may never see errors on these disks. Besides an expanded
ECC field that allows up to 10 errors in on 512 byte block to
be corrected, it also allows entire sectors to be retired if too
many ECC errors occur in that area. The ECC code itself is
checked by the Error Detecting code (EDC) in the UDASO. All
error recovery including, header checking, seek error re-
covery, data comparisons (if requested), media verification
and error reporting as well as the others mentioned above
are all performed in the UDASO itself, releasing the proc-
essor from these tasks.

Users and field service personnel will like the fact that
multiple drives are connected radially, not serially to the
controller. This means that one failure will not cause others
to fail, and that the failed drive can be taken out of the cir-
cuit without reconfiguring the rest of the drives. The micro-
diagnostics contained in the drives themselves should diag-
nose over 80% of all failures.

For pure speed the UDASO is fast. It can support trans-
fer rates of almost 3MB/second. The massbus and RMO5
transfer at 1.2MB/second. | hope | have sufficiently whet
your appetites for what exactly these disks drives are. Well,
finally herrrrreeesss the disk drives:

e THE RA80/RM80

This Disk in either the RM or RA versions (different con-
trollers for differing machines) is 121 MB formatted ca-
pacity. It is a fixed media, which is to say a “Winchester
type” disk which is likely to be extremely reliable, noted
by its basic service charge of $111/month. The disk drive
retails for $21,000 including controller and is $14,000 for
an add-on. The price on this drive has been lowered
recently to match the other products in price/perfor-
mance.

* The RA60
This drive offers 205MB (formatted) in a removable-
media system. Basic price is $22,000 with add-ons at
$15,000. This drive will be a staple in medium size sys-
tems like VAX 11/750's or 11/44's because it is remove-
able, the backup problem can be solved by having two of
them.

¢ The RA81
The big brother of the new technology, this 456MB for-
matted Winchester drive will find its way onto some of
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the larger 11's and VAX machines because of its very low
cost per byte. The $26,000 system price and $19,000 add
on cost makes it very inexpensive for those applications
that need lots of data storage.

The UDAS5O0 and the new disk drive offerings from DEC
mark a turning point in DEC's disk history. These are the
first large scale disk offerings from DEC that are com-
petitive in every respect and the UDAS0 opens a new con-
troller technology. We can expect that the conventional disk
subsystems now on DEC computers will lose value quickly
when volume deliveries begin on these systems late this
year. Opportunities will exist for some bargain hunting in
the disk marketplace both before and after these new disk
drives begin to appear. The UDAS0 may be foretelling the
demise of the massbus on the PDP-11/70 in favor of the
UNIBUS UDASO. In the Atlanta DECUS meeting there were
some ideas expressed that the 11/70 replacement will be a
smaller (single board?) version of the'70’, repackaged with-
out the massbus, but with either (both?) a UNIBUS or a
Q-BUS. Got that friends: a Q-BUS 11/70 with a UNIBUS
UDAS50! maybe, maybe not.

The disk drive technology is moving fast and DEC
seems to be keeping pace, or maybe leading the pack. Next
issue we will discuss the performance of these new systems
and compare them to the existing disk drives available to-
day. I'll also bet that the competition will be introducing
some new hardware to compete with (read: more bang for
the buck) these new, exciting products from DEC. l

A
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DO THEY STILL USE CALCULATORS?

By Sterling Crum, WHY Systems Incorporated, Redmond, Washington

Historically, writing has progress-
ed from the drawings of cave men to
the quill pen to typewriters to word
processors. In counting, we see evolu-
tion in terms of using fingers, piles of
stones, the abacus, an adding machine,
the electronic calculator, and pocket
calculators. The latest and most power-
ful calculating tool is the electronic
worksheet.

Most of us have seen or worked
with the traditional accounting ledger
spreadsheet or ‘worksheet'. Frequently
there are descriptions down the left
column, month designations across the
top of each of the columns, and room
for a total column on the right. In
preparing a budget, each line could
represent a budget category and have
the monthly budgeted amounts cross-
ing the page. Each line is totaled, and
each month's column is totaled. A
change to a single number involves
erasing a figure, writing in a new one,
and adding up the affected row and
column. This becomes a tedious proc-
ess, and requires much perseverance to
repeatedly make changes by hand.

Many people have tried com-
puterizing simple calculating functions
in a general sort of way. The electronic
worksheet is the result of many man-
centuries of computer development.
An electronic worksheet displays the
data entered in rows and columns.
Formulas or equations can also be
entered onto the worksheet allowing
totals, ratios, comparisons and similar
requests to be met. By entering new
data or by changing existing numbers,
you can quickly calculate the result of
your actions.

Who uses a worksheet program?
Anyone who works with numbers
might use a worksheet program. The
most obvious uses are in accounting;
with a little creative thought you will
find productive uses in almost any dis-
cipline. Scientists, engineers, mana-
gers, and executives all use electronic
worksheets. The key to who should use
a worksheet is linked to productivity
increases. Used appropriately, an elec-
tronic worksheet can solve difficult
problems quickly. Frequently, a work-
sheet user will be able to get important
answers that were not previously cost
effective to obtain. If there is a calcula-

tor on the desk, there is justification to
consider worksheet applications. The
people who need more accurate num-
bers faster should use an electronic
worksheet package.

What is an electronic worksheet
used for? The uses of a worksheet pro-
gram are endless. Some use a work-
sheet to solve simple or complex equa-
tions. Others use it to perform normal
calculator functions. Still others use
the program as a complete decision sup-
port tool. Specific uses are planning,
cash flow analysis, budgeting, financial
modeling, what-if analysis, making
projections, business plans, sales
reports, cost estimates, pricing, tax
planning, chemical formulation, time
management, regression analysis, and
structural design and analysis. What-
ever uses can be found for a calculator
can be enhanced and extended by us-
ing an electronic worksheet program.

You use an electronic worksheet
program like a calculator. The video
display and keyboard are part of your
workstation. You don't sit down with
an input sheet, draw up the changes,
and send them away for processing.
When you want to see the effects of
some change to your existing data, you
call up your stored worksheet, make
the changes, and see the results. No
one else needs to get into the loop. You
are in control of the timing and
response to your request. Since the
worksheet program is used like a cal-
culator, anyone should be able to use it.
A good electronic worksheet program
balances ease of training and ease of
use. A novice user must be able to use
the package with little training. The
sophisticated user must not be con-
stantly encumbered by enforced hand-
holding.

Program Implementation

The electronic worksheet was first
introduced for use on micro comput-
ers. The dedicated computer power
and relative low cost could be justified
by many managers and executives in
meeting their number processing
needs. Electronic worksheet programs
have been credited with playing a ma-
jor part in giving credibility to the en-
tire microcomputer marketplace, with
more than 300,000 worksheet pack-

ages installed to date. A recent survey
showed that eighty seven percent of all
micro computer systems being pur-
chased for business use included an
electronic worksheet package. With a
typical micro computer configuration
costing between $4,500 and $6,500,
there is clear evidence that worksheet
packages have substantial value to
many people.

Most of the worksheet interest
has been focused on the stand-alone
micro computer world. In the environ-
ment where large computer systems
and terminals already exist, the situa-
tion is not as simple. Most workspaces
do not have room for a terminal for
data processing and a micro computer
system for worksheet use. The com-
puter user does not want to constantly
switch from one operating environ-
ment to another. Much of the data in-
put to a worksheet already exists on
the main computer system, and no one
wants to enter and re-enter data in dif-
ferent places. Integration of worksheet
usage and other computer use be-
comes critical when there are existing
computer systems in place.

The task of creating an electronic
worksheet program for use on the
broad spectrum of DEC computers is
monumental. Compatibility with ex-
isting applications is critical, but every
application on each computer system
around the world is different. Each
user places specific requirements on
the program, and expects to obtain
specific results. Each DEC operating en-
vironment imposes unique limitations
on the electronic worksheet develop-
ment process. WHY Systems Incorpor-
ated, located in Redmond, Washington
answered this challenge with
DIGICALC, the electronic worksheet for
DEC computers.

DIGICALC is currently in use by
hundreds of users around the world.
VAX/VMS and PDP-11 RSTS/E ver-
sions of DIGICALC are being used daily
by accountants, engineers, bankers
and researchers. Executives, managers
and professionals have come to depend
upon the results of their DIGICALC ac-
tivities. Users with other DEC systems
running RSX, TOPS-10/20, RT11, TSX-
Plus and Unix anxiously await similar
capabilities on their computers.
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In the past, the worksheet concept
has been limited in growth by the
micro computer equipment it was to
run on. DIGICALC was designed ex-
clusively for the larger computers built
by the talents and broad experience of
a very capable design team, the pro-
gram was built for growth. As large
scale computer users develop new
needs, the program can grow to meet
them. DIGICALC currently exhibits
many of the characteristics of the yet
unborn second generation of electronic
worksheet programs.

The program is built to use the
popular VT-100 terminal family, and
makes extensive use of the advanced
features available with it. The reverse
video feature is used to retain the char-
acteristic graphic display found on the
most popular micro computer work-
sheet program. The scrolling regions
are used to allow vertical movement
without re-writing major portions of
the screen. The numeric keypad is used
in word processing style to allow quick
and easy acces to the complete com-
mand set available in DIGICALC. For
the micro computer worksheet user,
the standard 80 and wide 132 charac-
ter per line display formats are a par-
ticularly refreshing change.

Integration with existing com-
puter applications is important. A
DIGICALC interface allows you to re-
trieve data from existing data struc-
tures and include it in a worksheet.
After DIGICALC calculations are com-
pleted, the results can be carried for-
ward to some other installation specific
data set. Another compatibility issue is
worksheet size. Many micro computer
users do not have the large data hand-
ling requirement that exists on larger
computers. DIGICALC's ample work-
sheet size allows models to be built
that have previously been impossible.

Many DIGICALC users have been
particularily intrigued with the work-
sheet consolidation feature available
with the package. Using consolidation,
departments, divisions, or companies
can have like data consolidated into a
single master worksheet for overall
evaluation. Consolidation introduces a
three dimensional aspect to the elec-
tronic worksheet. Another feature,
indirect worksheet reference, allows
totals or other data to be in one work-
sheet, but to be used wherever neces-
sary. One application of indirect refer-
ence allows projected factors like infla-
tion or indexing to be stored in one
worksheet, with changes being re-
flected in all of the associated models.

This allows worksheets to be kept up
to date without re-entering data across
a series of worksheets.

Extensive data editing features al-
low formatting of data in a presenta-
tion format that is appealing to the
user. The display of negative values can
be used as an example. Some want a
leading minus sign. Other situations
call for a trailing minus, the negative
value to be enclosed in parentheses, or
for a credit symbol to be displayed. In
any case, DIGICALC meets the need.
Most users of DIGICALC can prepare
presentation quality reports that give
answers to the questions being asked.
Summary

Do they still use calculators? Of

course, but the use of newer tech-
nology answers the demands for gen-
eral calculation capability in a com-
puter assisted environment. The deci-
sions that hinge upon electronic work-
sheet calculations frequently shape the
future of an organization. In many
cases, the results supplied by the work-
sheet can not otherwise be obtained in
a cost justifiable or time sensitive man-
ner. For the DEC computer user, the
costs of supporting this calculation en-
vironment can be spread over a large
group of occasional users, and often
Jjustifies itself in a single use. The pay-
back comes in the results of the deci-
sions that are made, and how they in-
fluence the overall goals set before you. l
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WHAT I LEARNED A

Part 1

By Ed Judge, 30 Autumn Dr., Northampton, MA 01060

This article is about an RT11 system. I, and others con-
sidered more knowledgeable than I, consider it to be one of
the finest single user operating systems available for small
computers. | feel that the TSX-Plus enhancement of RT11
fully rounds out its wonderful complement of single-user
capabilities with multi-programming and multi-tasking,
making it in most instances as good as RSTS or RSX at much
lower cost. More and more utilities that are present in the
larger operating systems are appearing in RT11, either as
public domain or commercial offerings, and are further
enhancing the utility of the system as a whole. We must
remember, however, that with new enhancements come
new problems.

Until recently, when a certain large operating system
was completely dropped from favor, RT11 was the least
favored of the DEC operating systems, with a poor inter-
preted BASIC (DEC BASIC developers — take a look at DTS
BASIC and what Data Terminal Systems has done to the
modest V2 DEC BASIC), no compiled BASIC, no file system
like RMS, no database (except for SIMILE which comes from
Za-Tro), no standard ISAM utilities, no conditionals etc. in
command files a la VAX, and storage devices are limited to
64K blocks. Hopefully, some or all of these shortcomings
will be corrected in later releases.

With all of this, it is obvious why RT users feel that
their operating system has been given the short end in
development. Indeed, those not familiar with RT might
wonder why so many people like it so much. There are three
reasons — speed, simplicity, and “user-friendliness”. DEC
could make it much better; probably the best system avail-
able on any computer of any size, but as it stands, along
with the freely availably public domain software utilities
that mimic the DEC-supported utilities of the larger operat-
ing systems, it still seems to be one of the best single user
environment available for small systems.

| would like to relate to you some experiences I've had
working with RT-11 while installing various pieces of soft-
ware and hardware. The first is the installation of a tape
drive. All you old hands will have probably gone through this
before, but if you are a small business user contemplating
the same problems that confronted me, it will be more than
of interest — it will let you know many of the common pro-
blems faced when an upgrade with non-DEC components is
attempted. | will also mention some of the more useful pub-
lic domain software available for enhancing the operation of
RT11.

As | was progressing through my working with my
new hard-disc system, | had little fear that my new set of
5-MB RLO1's had enough storage to last me well into the
‘90's, and maybe into the next century. After struggling
along with a set of floppies for 3 years, even after they had
been upgraded from RX01's to RX02's, they seemed to be
fast as lightning and as big as the ocean. Wisdom came

about 4 months later, when I realized that it is a nice thing
to be able to get at a lot of data at one time. Maturity comes
in realizing that 5 MB'’s is not a lot of storage. Changing
discs is at best annoying when you are trying to selectively
copy data from many discs with the editor (wouldn't it be
nice if KED would allow 2 files to be on the screen at once,
like many of the “toy” computers running CP/M do). If it
were all available at once, | could get obnoxious tasks such
as selective backup and recovery of data, file creation from
many smaller files, etc., done quickly.

As | pondered this problem, | also noticed that hard disc
packs are very expensive for storage of archival data, and
because of DEC's special formatting, done only at the fac-
tory, they could not be second sourced. One company tried,
and was slapped with a lawsuit. DEC needn't have bothered,
as the quality control was terrible. Some of my friends had 5
out of 5 arrive and check out with more bad blocks than the
replacement table would allow. The New technology locks
you in to the New Technologists.

Floppys were a nightmare, as they were very slow
(relatively) and could be easily damaged if the door were
closed and the floppy not inserted all the way. My floppy
drives have some sort of mechanism to prevent this, but it
does not always seem to function in cases where the disc
pulls back just a little after full insertion, perhaps by stick-
ing to a finger. This situation occurs when the operator gets
careless after the 16th or 17th disk insertion, and it does
not help one's state of mind. As time goes on you can also
accumulate an amazing amount of floppies, even with a
DD/DS model, which stores about 1.2 MB of formatted
data. One of a set can easily get lost, or can be confused as
to which is the latest update if one forgets just once to date
the disk. This situation hovered around the brink of disaster
altogether too often. Something had to be done.

The Better Way became evident when | began to read
about tape drives and how wonderfully they were suited to
backup of hard disks. | remember reading about how disks
would eventually obviate the need for tape drives, but those
writers were where | was when | received my system, not
where | was when | had to pay a couple of hundred dollars
for a 5 or 10 MB disk pack.

I quickly found what | felt was the best deal for my
Q-bus machine, the DILOG DQ-130 controller (a single quad
board that supported 800 and 1600 BPI from 12 to 125 ips)
and the CIPHER F880, known as the Microstreamer. It was a
25 ips (inches per second) start/stop drive and a 100 ips
streamer, and it would assume either mode upon being ad-
dressed as “MTO:" (for regular mode) or “MT4:" (for stream-
ing mode). With the DILOG controller, it was completely
software transparent to the system. It even ran DEC
diagnostics. The folks at both companies were great, and
they even had some sort of deal where they sold the whole
system for a rather small amount. They may still have it.
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I wasn't a complete neophyte in the non-DEC hardware
game, however. Getting my last parallel printer to work on
a serial port was nothing short of a Herculean task, with
X-on and X-off and “data terminal ready”, NAK—ACK, etc.,
and that was just a printer. (A note of interest: A company
called "Black Box Catalog” in Pittsburgh has a catalog of lots
of nifty computer-type electronic magic, one of which at-
taches a parallel printer to an Xon-Xoff serial line, with or
without a buffer. Think about it.) | could imagine the fiasco
a tape drive would be, with 2 cables, formatter, interface
that could control up to 8 drives, half of them optionally in
streamer mode, and who knows what unimaginable horrors
yet to be discovered. | wasn't sure | could take the abuse
that would begin falling on my poor mind. Complex things
like hardware make me ill very easily. | thought about it a
lot, realized | needed another disk pack, and decided to pro-
ceed with the tape drive project.

The controller arrived first, and soon after the drive ar-
rived. | tested the drive in my living room, where all my
stuff gets tested (there is only a small trip out to the
delivery truck to return it if it doesn't work). | used the
diagnostic tape that came with the controller to see if the
drive would load the tape correctly and go through its own
internal diagnostics. | was very suprised as it went through
all the tests that | could run without it being hooked up to
the system perfectly.

I moved all the equipment down to the computer, mov-
ed some stuff in the racks around to install the tape drive,
and mounted it. The slide rails were terrible, but | used them
anyway, as they were the only ones | had. Besides, it was a
front loading drive, and | had no need to access the drive
from the top. | found a place for the controller, hooked up
the two cables, and turned the system on. | entered the cor-
rect code through ODT, and it found the Beginning Of Tape,
just as it should. I quit for the day and went upstairs and
celebrated.

The next day (or so) | read both manuals again and
decided to try to get it to run on the system. | then patched
and assembled an ANSI file-structured MT (TM on distribu-
tion media) handler with the distributed system conditional
files, and loaded it onto the disk and decided to proceed.

| booted the system and loaded the blank tape | got
from the University of Massachusetts Computer Center, and
attempted to get a directory. | kept getting a Directory /0
error. What could be wrong ? | then thought to initialize the
tape. After | entered “INIT MTO:" on the keyboard, | watched
the drive as | hit return. It went forward a few feet, backed
up, and gave a prompt on the screen. A directory showed O
files and O blocks.

I was ecstatic. It was working, and after only 15 or so
minutes. | then attempted to copy to it from my main disk.
A directory showed that | was indeed copying to the disk,
but it seemed to take forever. Something must be wrong. It
seemed to rewind between each file as it was copied.

This seemed like a good time to read the DEC manuals
concerning copying to a tape. When all else fails . . .

The manuals mentioned a “POS:x” command, where
the “x" could take any of several values, of which “-1"
signified copy without rewinding between files. Once |
understood the possiblities, | got it to work without a hitch.
You get 40 MB on a 2400 ft. reel that costs about $18.00.
What a difference.
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This contrasts sharply with the installation of my dou-
ble sided 8" FD1160 NEC (= very expensive) floppies, one of
which was DOA (dead on arrival) in the box. After | returned
the bad one, | hooked up the good one. In just a couple of
seconds we had another bad one, as the FACTORY MANUAL
had the DC power plug connections backwards. It took a
long time to convince the company that it was indeed their
fault, and a longer time to get them both back. [ actually got
back a different set of drives, so | never knew how bad the
others were. I still have not received another manual or up-
date, and this drive had been out a while. Why was this
mistake still in the manual?? | guess some companies just

care more about their clients than others. COMPUTER MANAGED INSTRUCTION, a tool for the modern educator
Another problem with NEC floppies that seems small gma powerfulttool for the;noqernde?ucator_;s nowareallitszi
- 3 . Sy s . is a computer program designed to provide computerize
until you have clobbergd a disk is th?t it's ngarly lmpOSSlble instruction, tests and remedial work to students. It adapts to
to put a hardware write-protect switch on it. The US reps each students ability allowing them to work at their own pace.
took months to tell me that it would take quite a bit to add Students log on and acoess the information using the EXPLORE
. K " function, an easy to use, interactive program. The educator can
in the switch, and that | would have to wait several more design multiple learning modules using the flexible CREATE
months while they got a readable set of prints for the con- function and monitor each student's performance via the
troller b df JAPAN! | il iti for the inf REPORT function. CMI was designed by university faculty and
rolier board rrom ' I am still waiting Tor the informa- is currently being used in secondary schools, vocational

tion. | feel that | am a reasonable person, but | will never schools and universities.
again buy another NEC product if | can help it. Other floppies
are better and faster. | was suprised to find that their track
to track time was 5ms instead of the 3ms you would nor- ELEY The Effective Learning Exchange
mally associate with a steel-band stepper-motor drive. | do Sk S P.0. Box 14, Medford, New Jersey 08055
miss the security of a write-protect switch, and so far | have 609/654-1100  ciRcLE D17 ON READER CARD
only wiped out 2 floppies by switching source and destina-
tion in the command string, which is the reverse of the CCL

*For RSTS Users.
To find out how CMI can benefit your institution contact

syntax.

After using the tape for awhile in standard mode (25
ips), | wanted to get the streaming mode working. At first it . ‘\%
would just drop into ODT when “MT4:" was addressed. With 0\)
the up-to-date patches installed, it merely told me that the P*““ &0(
device was not there. A definite improvement. | checked the P‘?
tape drives manual, tried it with the switches set in any “s
reasonable manner, and still had no device there. Then, after P\
reading the manuals again on a tip from a friend, I realized
that the file structured ANSI tape handler had to be told
how many drives were to be on line in order to construct a
table internally. Once | reassembled the handler with

Resource
Management and
Chargeback

ARSAP provides detailed, summary and

MTSUN =5 (MTO + 4 = MT5: 1) in the conditional file, all was graphic reports needed to:
golden. However, the software has a hard time keeping up monitor system usage;
with 100 ips. | hope to write a small fast handler that will :
just dump a tape to a disk in ANSI standard format. At least reduce the cost of running the dp center;
the machine works. . bid competitively on contracts;

I now had a system of backing up that seemed fool- i
proof (until it encounters a bigger fool) and was reasonably control project costs;

inexpensive to use. This allowed me to get involved in other

projects that would proceed to aggrevate my nervous condi- schedule and plan accurate workloads; and

tion. meet government regulations for
| felt that the system would not break me from the cost precise computer cost accounting reports.
of backing up daily data, but the clumsiness of the small
capacity drives was still there. At the moment | am attempt- The DP Manager today:
ing to convert one of my RLO1's to an RLOZ, using parts Influences, Controls
from a drive that was damaged in shipment which | pur- and

chased from a liquidator. | hope that it is as free from hassle Uses ARSAP.

as the tape drive. RLO1's seem to be a waste of time, consid- GEJAC Inc.

ering their cost, size, power consumption, cost of media per P.O. Box 188

megabyte, and storage capacity. RLO2's are not much bet- Riverdale, MD 20737
: " : : 301-864-3700

ter‘ They are thce as gOOd as RL‘01 S, bUt the d|5k paCk IS VAX is a registered trademark of Digital Equipment Corporation

even more expensive. Both are sturdy, though, and on the
Q-bus, you don't have much choice if you want all DEC stuff. CIRCLE D18 ON READER CARD
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DEC

DEC 1200 BAUD PRINTERS

LAT20-AR 5. §1,995
2,075
1,795
1,750

EIA, Keyboard & Keypad, KSR

LA120-BA ™.t B
LA120-RA ™" ... ..
LA180-EA ™. ......

DEC CRT’S

VT101-AA
VT131-AA "0t . SAVE
VT100-AA . ........
VT132-AA 72 ... 1,450
VT102-AA /... .. ... :
VT100-WA 2.0

DEC 300 BAUD PRINTERS

LA34-DA .. ........ $ 825
LA34-AA
LA34-RA
LA38-GA
LA38-HA . %700,
LA38-AA

CASH PRICES e IN STOCK
IMMEDIATE DELIVERY

CALL SONJA OR LAURIE AT
:—(614) 889-0810

SCHERER’S
MINI COMPUTER MART

6145 Dolan Place Dublin, Ohio 43017
BRAND NEW * WARRANTY * ATD
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I now felt that I should look into after market drives of
higher capacity than allowed by DEC. Three immediately
came to the forefront; Priam, Quantum, and the foreign en-
try Fujitsu. The Fujitsu (@ 14" 169 MB unformatted) was
available in 2 weeks with a controller that emulated 5
RKO7's (28 MB formatted), and it was the fastest and
cheapest of the bunch. | asked some friends who knew
about these types of drives and was told that they were
probably the best available for the price. There was a head-
per-track option that was available and seemed interesting,
but it was $1500.00 extra and only had .6 MB under the
heads. If it were twice that, | would have gotten it to hold
not only SWAP.SYS, but also SYSLIB and SYSMAC.

Some American entries were in the wings, but for right
now, the Fujitsu was about the best price/performance
package available. 169 Megs! This was on-line capacity! Be-
ing a little wiser now, | knew that this capacity would last
about a year, maybe more. Whatever, it would be a welcome
relief that would simplify my life considerably. If DECPRO is
interested, | will tell that tale and others in later articles.
Up to this date, | had not dropped a disk pack, but it is
bound to happen sooner or later. | just hope that it will now
be much later.

I've heard that RT11 V5 will have logical subdevices and
expandable command language along with other improve-
ments. | have these now, along with other conveniences in
V4 with many of the public domain utilities available. There
are several magtape utilities that | use often. They usually
come with sources so they can be further customized, and
are a great deal in software. | wonder how long it will be
before V5 becomes reasonably stable. | always goof up pat-
ches, and hate having to do them, but they seem to come
free with the operating system.

I have mentioned the public domain softwares that
make V4 easier to work with. Some of the more useful ones
are:

The AR: and XD: subdevice handlers. They make a file
look like a random access device. They use standard DEC file
format (RT11) and can therefore read device image files
(“COPY/DEV/F ILES SOURCE DEST", where DEST is a file on
some disk structured device) also. | keep FORTRAN stuff on
subdevice FOR:, letters on subdevice LET:, etc.

RTCON which is another handler type program which
lets you reassign the console to another port.

UPDATE maintains a commented directory file of the
device that it is on.

SYSAVE is a TECO driven copying utility. It will allow
you to copy from a larger device (RK, RM) to a smaller device
(DX, DY) in any manner DIR can produce a file. It also copies
for “best fit" and will alternate between two identical out-
put devices.

| offer a copying service for these and many more public
domain offerings. If they interest you, send a self addressed
envelope with 40 cents postage on it, and enclose a dollar to
offset the cost of duplicating the directory sheets. | will send

back a list of what | have available on floppies, and info
on other stuff that | have around. | do this for the small

user, who finds DECUS expensive, or who cannot or does not
have the time to weed through all the offerings available for
those that would be useful to him or his business. Also,
many are offered only on tape, and I offer them on a floppy.

I hope that this was at least a somewhat informative
article, and that you have enjoyed reading it,



For maximum COBOL programming productivity. ..
automate with

“ :

Qe

COBOL program generation and development for DEC* systems
TOPS-20/VMS/RSTS-E/RSX-11M/IAS

SB-5 lets your design and programming SB-5 writes 100% source COBOL code. . .pro-
talent concentrate on the creative duces 100% of the system, program and
aspects of application software devel- operating documentation.
opment.
SB-5 makes programming easier, faster, more
SB-5 automates four major elements of program consistent, and more accurate.
development: designing. . .coding...docu-
mentation. . . maintenance. S$B-5 automatically generates accurate project-
quality and project-status management
SB-5 provides these major capabilities: reports.
® On-line entry of program descriptions
e Design previews (screens, reports, etc.) The bottom line: SB-5 can increase pro-
® COBOL program generation gramming productivity up to 20:1 while
@ Automatic program documentation reducing programming and maintenance
plus other valuable programming-support features. costs substantially.

For more information, literature, or a demonstration, write or phone. . .

BUSINESS CONTROLS CORPORATION

507 Boulevard, EImwood Park, N.J. 07407 e 800/526-0161 (except N.J.) ® 201/791-7661

Advancing automated programming technology since 1971

* DEC, TOPS-20, VMS, RSTS-E, RSX-11M, and IAS are trademarks of Digital Equipment Corporation.
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A DIBOL SUBROUTINE

By Chuck Evans,
Data Processing Manager,
Times Publishing Co., Erie, PA 16534

;DISCLAIMER: RECORD ;THESE ARE MISC. WORK AREAS AND COUNTERS.
; oLD, D3
;THIS SUBROUTINE WILL ACCEPT AN EIGHT-DIGIT DOLLAKS-AND-CENTS AMOUNT AND NEW, D3
;RETURN THAT AMOUNT IN ENGLISH. IT WILL HANDLE AMOUNTS LESS THAN ONE KSP, D1
;MILLION DOLLARS, AND CAN BE USED FOR CHECK PROTECTION. WRK, A110
;IT HAS NO GUARANTEES, EXPRESS OR IMPLIED, AND IT IS PROVIDED IN THE SHARING
{SPIRIT OF DECUS. ANYONE MAY USE IT, WITH THE FOLLOWING RESTRICTIONS: PROC
; - THIS DISCLAIMER MUST BE INCLUDED, AWRK=X ;MOVE THE INCOMING DECIMAL AMOUNT TO THE WORK AREA.
; - IT MAY BE GIVEN TO ANYONE ELSE, WRDNO, BLD= ;CLEAR THE BUILD AREA
; - IT IS NOT TO BE SOLD !! WRK= ;CLEAR THE OUTGOING WORK AREA
H
; CHUCK EVANS DIRECTOR OF DATA PROCESSING TIMES PUBLISHING CO  ERIE, PA.
; ;NOW, WE START BUILDING THE NUMBER OF THOUSANDS THAT ARE IN THE NUMBER.
START IF(AWRK(1,3).NE.000)BL3A=" THOUSAND '
SUBROUTINE WRDBX IF(AM1.EQ.0)GOTO WD2
%, D ; INCOMING ARGUMENT BL1=UNITS(AM1)
P, A ;OUTGOING, OR RETURNED ARGUMENT BL1A=' HUNDRED
RECORD ;BELOW ARE OUR UNITS DESCRIPTIONS: wD2, IF(AM2.EQ.0)GOTO WD3
A9, 'ONE ' IF(AM2.GT.1)GOTO WD2A

BL2=UNITS(AM1A)
GOTO WDY

WD2A,  BL2=TENS(AM2)

WD3, IF(AM3.EQ.0)GOTO WD4
BL3=UNITS(AM3)

,

; A9, 'TWO '

v A9, ' THREE !

5 A9, 'FOUR '

3 A9, 'FIVE '

" A9,'SIX '

y A9, 'SEVEN 5

’ A9, 'EIGHT ! ; NOW WE WORK ON THE HUNDREDS:

) A9, 'NINE : WDY, IF (AMY4.EQ.0)GOTO WD5

’ A9, 'TEN i BLU=UNITS(AMY)

5 A9,'ELEVEN ' BLYA=' HUNDRED '

. A9,'TWELVE '

. A9, ' THIRTEEN '

: '
'

)

)

,

A9, '"FOURTEEN ; THEN THE "TENS", IF ANY

A9, '"FIFTEEN WwD5, IF(AM5.EQ.0)GOTO WD6
A9, 'SIXTEEN ' IF(AM5.GT.1)GOTO WDS5A
A9, 'SEVENTEEN' ; THE "TEENS" ARE HANDLED HERE:
A9, 'EIGHTEEN ' BL5=UNITS(AM2A)
A9, '"NINETEEN ' GOTO WCTS
RECORD, X WD5A, BL5=TENS(AM5)
UNITS, 19A9 ; THIS RE-DEFINES THE UNITS AREA, SO THAT

; THEY CAN BE CALLED BY NUMBER.
; THEN THE UNITS:

WD6, IF (AM6.EQ.0)GOTO WCTS

RECORD ; THIS DOES THE SAME THING WITH "TENS"™ DESCRIPTIONS. BL6=UNITS(AM6)

; AT, 'TEN '

- A7, 'TWENTY '

5 AT, 'THIRTY ' ; AND FINALLY, THE CENTS:

3 AT,'FORTY ' WCTS,  BL6A=' AND '

y A7,'FIFTY ' BL7=CENTS

, A7,'SIXTY ' BL8='/100 DOLLARS.'

3 A7, 'SEVENTY'

v AT, 'EIGHTY '

’ AT, 'NINETY ' ; NOW THAT OUR OUTPUT HAS BEEN BUILT INTO WORK AREA, WE REMOVE EXTRA SPACES:
RECORD, X KSP=

TENS,  9AT ; AND THIS REDEFINES THE TENS DESCRIPTIONS. OLD=

NEW=1
WDLP,  INCR OLD
RECORD BLD ; THIS IS A WORKING AREA, INTO WHICH THE RETURNED IF(BLD(OLD,OLD).EQ.' '.AND.KSP.EQ.1)GOTO WDLP
; ARGUMENT IS BUILT. WRK (NEW, NEW) =BLD (OLD,OLD)

BL1, A9 ;THE QUANTITY OF HUNDREDS OF THOUSANDS GOES IN HERE, AND IF (BLD(OLD,OLD).EQ.'.')GOTO FINIS

BL1A, A9 ;THE WORD "HUNDRED" GOES IN HERE, IF NEEDED. IF(BLD(OLD,OLD).EQ."' ')KSP=

BL2, A9 ;IF THERE ARE TENS OF HUNDREDS, THEY GO IN HERE. IF(BLD(OLD,OLD).NE.' ')KSP=0

; Al INCR NEW

BL3, A9 ;IF THERE ARE UNITS OF HUNDREDS, THEY GO IN HERE. GOTO WDLP

BL3A, A10 ;THE WORD "THOUSAND" GOES HERE, IF NEEDED.

BLY, A9 ;THE QUANTITY OF HUNDREDS GOES IN HERE, AND ; AND AFTER ALL THE SMOKE HAS CLEARED, WE RETURN THE OUTGOING ARGUMENT

BL4A, A9 ;THE WORD "HUNDRED" GOES IN HERE, IF NEEDED. ; TO THE CALLING PROGRAM.

BLS, A9 ;"TENS"™ GO IN HERE FINIS, P=WRK

v A1 RETURN

BL6, A9 ;AND UNITS GO IN HERE. END

BL6A, A5 ;THE WORD "AND" GOES HERE ;

BL7, D2 ;TWO-DIGIT CENTS AMOUNT GOES HERE ;

BLS, A3 ;"/100 DOLLARS.™ GOES HERE ; HERE IS A SIMPLE TEST PROGRAM, SO THAT YOU CAN SEE HOW TO PASS THE
RECORD ; ARGUMENTS, AND SO YOU CAN SEE THE PROGRAM WORK ON YOUR SCREEN.

AWRK, D8 ;THIS IS A WORK AREA FOR THE DECIMAL AMOUNT ;
RECORD, X ;

AM1, D1 ;THIS BUSINESS REDEFINES THE DECIMAL WORK AREA. RECORD

AM2, D1 PRT, A120

AM3, D1 ANS, A8

AMY, D1 DEC, D8

A5, D1 PROC

AM6, D1 OPEN(8,0, 'KB: ')

CENTS, D2 e LOOP,  WRITES(8,'ENTER AMOUNT WITH NO DECIMAL POINT.')
RECORD, X READS(8, ANS)

, D1 IF(ANS(1,4).EQ.'STOP')STOP

AM1A, D2 DEC=ANS

: D1 XCALL WRDBX(DEC, PRT)

AM2A, D2 WRITES(8,PRT)

) b2 GOTO LOOP
END




“BEST CONTROLLERY, LOWEST PRICE.
WITHALLTHE FLEXIBILITY WEVE
BEEN WAITING FOR."

YEAH, AND NOW EMULEX EVEN %
PROVIDES COMPLETE SUBSYSTEMS, T00.

Emulex introduces the SC750 disk controller. And suddenly your VAX-11/750 disk drive
options are wide open. It's the only DEC alternative.

You can mix brands. Mix storage capacities. Mix media types. All working off a single
controller.

Better yet, the SC750 gives you all of this flexibility along with maximum system perfor-
mance and media compatibility.

Our new controller is fully embedded and designed expressly for the VAX-11/750 CMI bus
structure. Yet it costs thousands less than DEC and other “boat anchor” designs. This soft-
ware transparent controller emulates the DEC RH750 Massbus adapter with attached RMO03,
RMO05, RM80 or RP0O6 drives.

And all of the great features of the new SC750, like all Emulex controllers, are available
as complete disk subsystems, pretested and installed by Emulex.

Read the facts below, then get the whole story on our total commitment to the VAX market-
place by writing or calling Emulex Corp., 2001 Deere Ave., Santa Ana, CA 92705. (714) 557-7580.
TWX 910-595-2521. Outside California, call toll-free, (800) 854-7112.

For immediate off-the-shelf delivery, call our distributor: First Computer Corporation, 645 Blackhawk Dr., Westmont, IL 60559; (312) 920-1050. In Europe
Emulex Corp., 10th floor, Cory House, The Ring, Bracknell, Berkshire, England. Telephone: 0344-84234; Telex 851-849781

SC750. THE ONLY ALTERNATIVE.

A single-board, embedded disk controller that interfaces directly to
the VAX CMI bus. Functionally identical to the DEC RH750 with its disk adapt-
ers. Mix and match drive capacities from 80 to 675 MBytes. Serial data rates
to 15 MHz to accommodate the new class of high-density drives. Features
automatic self-test, intelligent buffer management, media compatibility,
software transparency, low cost and single-board reliability. Available now.

wrim

EMULEX
Complete VAX-11 disk subsystems now available.
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MEGABYTE MEMORY NOW AVAILABLE
FOR OLDER PDP-11s

By Ken Pruyn, KONELAR, Corp., Box 267, Bedford, Mass. 01730

New self-managed memory and virtual memory linker
from KONELAR lets you run megabyte programs on existing
PDP-11s that do not have DEC memory management avail-
able, at very high speed, without the problems of overlay
region conflict, and with an increase in available workspace.
This memory management system supports up to 64 mega-
bytes of memory.

Until now, users of older PDP-11s have been con-
strained by the lack of memory management when running
large programs.

One solution to this problem is to use disk overlays.
While overlays allow large programs to run in the small
memory space available, overlays are really not an attractive
solution. Even with a very fast disk it takes a lot of time to
load and reload overlays. Performance suffers.

An external device that uses bulk, semi-conductor
memory to emulate a disk speeds things up quite a bit by
eliminating the positional and rotational latency delays. But
loading 4000 words from a disk emulator still requires 4000
bus transactions and memory accesses, so the disadvantage
of slow data transfer still exists.

Besides the performance penalty that goes with using
overlays, setting up the overlay structure itself is quite
tedious. You must insure that the assignment of subrou-
tines to overlay regions satisfies the highly restrictive CALL
and RETURN rules. Resolving overlay conflicts frequently re-
quires creating many overlay regions, so that, even with
overlays, it is still very difficult to fit the overlay regions into
the available address space.

A HARDWARE AND SOFTWARE SOLUTION

KONELAR's solution is ideal for those of you with
PDP-11 /04s and /05s running RT-11 who wish to run very
large programs with fast access to large program and data
space.

When you cannot add memory management to the
processor, the alternative is to add the memory manage-
ment capability to the memory itself. KONELAR memory in-
cludes the memory and the memory management unit on a
single Hex board. It fits into any Hex SPC slot and comes in
two sizes: one-quarter megabyte and one megabyte. You
can increase memory by adding more boards for a total of
64 megabytes.

The address space is divided into pages of 4K bytes
each. The memory management unit has a page address reg-
ister for each page. Managing the memory involves moving an
extended physical memory address into each page address
register, thereby providing a 26 bit physical address. To
remap a 4K byte page, you need only move a new extended
address into the page address register. This method is both
simple and fast.

Memory management hardware alone is, of course, not
enough. The software side of the solution comes in two
parts: one for programs (VMLINK) and one for the data
(VM.SYS).

DISK ACCESS DELAY AND TRANSFER TIME ELIMINATED

Large programs are handled by a virtual memory over-
lay scheme implemented by the KONELAR linking loader,
VMLINK. VMLINK is used instead of the standard RT-11
LINK program.

VMLINK aligns the overlay regions with physical mem-
ory block boundaries and links into the user program a run-
time memory management control routine. At the first
CALL to an overlay routine, the memory management ini-
tialization routine completes loading the entire program into
physical blocks in extended memory. During the running of
the program, activating new segments requires no data
transfer at all. Mapping in new segments is done by the
memory management control routine simply by writing the
appropriate memory address extension into the correspond-
ing page address register. One MOV instruction maps each
2K words in the program segment. Not only is disk access
delay time eliminated, but the transfer time is also
eliminated. It is fast.

NO MORE OVERLAY CONFLICT

High speed access of large programs is good news, but
it is by no means the best part of using VMLINK. The possi-
bility of overlay conflict is also eliminated. The run-time
memory management control routine undoes on the
RETURN what it did on the CALL. Any routine can CALL any
other routine without regard to the segment or region it
might be located in. Wrestling with overlay conflicts, with
their frustrations and potential for well hidden and cata-
strophic bugs, is a thing of the past. One overlay region is all
you need. You can use more if you like, but it isn't
necessary.

AN INCREASE IN WORKSPACE

There is yet another benefit as well. When you elimin-
ate extra overlay regions, all of the space that was used by
the extra regions can be added to the working data space.
Commonly used subroutines can be moved out of the root,
making it smaller and freeing up additional space for data.
In a typical overlay situation, the data space was usually
squeezed to a bare minimum, so that even a small, absolute
gain represents a large, incremental gain. The newly increas-
ed space may be several times as large as that available
originally.

Fast access to data is supported in another way too.
VM.SYS is a psuedo device handler that treats a portion of
the extended memory as a file structured device. You can
read and write data files in high memory using the normal
RT-11 1/0 operations. You can specify how much of the ex-
tended memory is to be used as file space, and how much is
to be used for program segments. The memory manage-
ment system supports up to 64 megabytes of memory
providing plenty of room for both.

MEMORY ONLY SYSTEM OPERATION
Another performance gain can be achieved by using the




Test your
word processing LQ.

And discover how the advanced features of LEX-11 can

increase your w-p capabilities.

THE CHALLENGE:

Almost any word processing
software package will have such
features as menus, editing, spelling
error detection, list processing, cut
and paste, automatic word wrap
and automatic pagination. . .

.. .But can you tell the difference
between run-of-the-mill software
and a system that is really special?

EEC SYSTEMS offers you this
challenge! Test your word
processing 1.Q.

THE QUESTIONS:

[I EDITING

Which kind of
editing operation
is quickest to exe-
cute and easiest on the eyes of the
word processing user?

a) Full screen editing allowing for
easy cursor movement
around the screen?

b) Moving the cursor around by
doing a line count?

c) Editing on the bottom line of
text only?

a DOCUMENT
LAYOUT

Whatever docu-
ment format you
choose. . .you
want to see what the finished article
will look like. Should you. . .

a) View it on the screen as it
would come out of the printer?

b) Run it through a pre-processor
to see what it looks like and
then if you like it, print it?

Elxevsrroxes

Using a well

designed w-p
system, how v
many keystrokes should it take to
execute the most often used w-p
functions?

a) One easy stroke with
no codes?

b) Two or more with complex w-p
codes?

c) Three or more?

ﬂ FLEXIBILITY

As the business
manager of your
company, you
would like to find w-p software that
you can tailor to your company’s
specific needs. Should you. . .

a) Look for w-p software that
allows you to change and
add menus, and change
function keys?

b) Write your own custom

software?
B RETRIEVAL |
If you want to "’T&’ -
retrieve infor- :T‘f
mation quickly -

from a large database, which w-p
software should you choose?

a) One that can access a partic-
ular record by going to it
directly?

b) One that searches through all
the records on the database
seqguentially until it finds the
right one?

COMPAT-
ABILITY

As a manager of

MIS, you want a

w-p system that

can be integrated with any other DEC
compatable application software.
Should you choose w-p software
with. . .

a) ASCII formated files?

b) Software which requires
non-printing characters in it's
file system?

ot

n MATH

Your company
has a number of
financial applica-
tions and is looking for a w-p package
with math capabilities. Should you
choose. . .

a) On screen calculating allowing
for editing, storing and recall of
equations, calculations integrat-
ed with your word processing
applications?

b) Software where the math capa-
bilities are tied to the list proces-
sing module?

c) A separate math package?

THE ANSWERS:

If you answered “a” to all of
the questions above, go to the
top of the class. Chances are
that you already use LEX-11 or
are about to buy it. You know that
LEX-11 is the ONLY word proces-
sing software that combines these
advanced features. . .and more. . .
in one software package.

PUT OUR SOFTWARE TO THE TEST

Call for a demonstration by
modem in your office today.

(617) 358-7782 (617) 443-6376

eeC:

EEC SYSTEMS INC.

Dept. TDP , 286 Boston Post Road, Wayland, MA 01778

LEX-11 is available under the
following operating systems: RT-11,
TSX-Plus, RSX-11M, RSTSIE, |AS,
UNIX (both PDP-11 and VAX), IDRIS,
VMS. . . and it works in exactly the
same way, with the same features for
all operating systems, with your exist-
ing peripheral equipment.
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VM device as your system device. All of your system tran-
sactions will then be memory to memory transfers with
very fast response. You can even configure a high perfor-
mance system without using an expensive, high speed disk
at all.

To use the VM.SYS handler as your system device, you
must first start your system from some nonvolatile device.
You can start up from a slow, inexpensive device (e.g., flop-
py disk or DECtape). Then the following simple start-up
command file initializes extended memory as your system
device and starts the system running:

INITIALIZE/NOQUERY VM:

.COPY/SYSTEM SY: VM:

.COPY/BOOT SY:RT11SJ.SYS VM:

.BOOT VM:

IMPROVED EQUIPMENT RELIABILITY

By replacing the functions of the system disk, a data
disk, or an overlay disk, or especially all three, with the
equivalent functionality in extended memory, it is possible
to eliminate an enormous amount of disk accessing. Fewer
disk accesses mean less wear and tear on the disk itself, and
greatly reduced vibration for the entire system, resulting in
longer life and better system reliability.

PDP-11s THAT ALREADY HAVE DEC MEMORY
MANAGEMENT

PDP-11s with DEC memory management available can
do most of these same things with some limitations. There
are significant differences in both the hardware and the
software.

There are two major hardware differences between
DEC memory management and KONELAR memory manage-
ment. DEC memory management divides the address space
into pages of 4K words, KONELAR uses pages of 2K words.
Less space is lost in allocating memory areas when smaller
pages are used.

Many of the PDP-11s with memory management al-
ready in the field have an absolute upper limit of 256K bytes
of memory available. That limit should be no problem for
any but the largest programs. But if the extended memory
area is to be used for high speed data storage as well, 256K
bytes less the space used by programs is really a very small
file area, less than a single density floppy disk.

RT-11 Version 4 introduced a virtual memory overlay
capability in the linker. Use of DEC virtual memory overlays
requires using the XM version of the monitor. The resident
portion of the XM monitor is larger than the other monitors,
so you are faced with a substantial reduction in the space
available for the user program.

The DEC virtual memory overlay system does not re-
move the restrictions on the placement of subroutines in re-
gions; all of the old overlay conflict problems still exist.

Because the DEC memory pages are 4K words in size,
the root segment, each of the overlay regions, and the resi-
dent monitor area must all be allocated in multiples of 4K
words. The lost space can be substantial. For example, a pro-
gram segment which actually uses 5K words requires an
overlay region of 8K words when using DEC memory man-
agement, but only requires 6K words using KONELAR mem-
ory management.

The DEC extended memory psuedo device handler is not
supported by the extended memory monitor so you cannot
use extended memory for both program segments and file
structured data at the same time.

KONELAR MEMORY FOR THE LSI-11

KONELAR self-managed memory is also available for
the LSI-11 family. The memory management unit is contain-
ed on one dual-height board. Memory boards are added in
one-quarter megabyte increments, also on dual height
boards. Ribbon cables interconnect the memory manage-
ment board with the memory boards. VMLINK and VM.SYS
may then be used by your software. A

SPACE AVAILABLE /
0 :
Op

WATCH THIS SPACE

( THIS SPACE FOR RENT




JANUARY
Actual

2.2 &
aig

-,
5,
9,

1.3

- 2.8
§ 5l
® 388 g3

=

WHY SYSTEMS has
developed the "big machine”
software package for
Executives, Accountants and
Professionals who need
their numbers fast

and accurate.

electronic spread sheet

DIGICALC" 5

for DEC.. computer systems.

e

2020050

DIGICALC"is designed exclusively for DEC
equipment, with an amazing range of ap-
plications and one of the finest built-in
automatictraining proceduresonthe mar-
ket. Prepare everything from budgets to
multi-year forecasts, change onevalue and
DIGICALCwillre-compute allof yourresults
and give you a hardcopy too. The tabular
worksheet display on the wide screen can
be as simple or complex as you wish and
has the capability to call on numerous
mathematical functions. For an amazing
display of DIGICALC's ease of operation and
virtually limitless capabilities call WHY
SYSTEMS. Runs on RSTS/E and VMS.

—_

©® ON-LINE HELP AND SELF
TEACHING MODE
® TEN KEY NUMERIC
DATA ENTRY
@ EXTERNAL FILE INTERFACE
® WORKSHEET
CONSOLIDATION
©"BOARDROOM QUALITY"
REPORTS
®EXTENSIVE MATH FUNCTIONS
ALGEBRAIC
LOGICAL
FUNCTIONAL
SCIENTIFIC
USER DEFINED FUNCTIONS
®SAVES AND RECALLS
WORKSHEETS.

WHY SYSTEMS INCORPORATED
17130 Avondale Way, N.E
Redmond, WA 98052

CALLTODAY (206)881-2331 FOR FREE BROCHURE AND DIAL-UP DEMONSTRATION

CIRCLE D23 ON READER CARD




PAGE 28

JULY 1982

DECPROFESSIONALDECPROFESSIONALDECPROFESSIONALDECPROFESSIONALDECPROFESSIONALDECPROFESSIONALDECPROFESSIONALDECPROFESSIONALDECPROFESSION ALDECPROFESSIONALDECPROFESSIONALDECPROFESSIONA

A TIMESHARING COBOL FOR
SMALL PDP-11s
By Rick Jamieson Ph.D., Systems Eleven, Australia and

Eric S. Dickman M.S., M.B.A., President, EEC Systems,
Wayland, Massachusetts

INTRODUCTION

RJ-11 COBOL is a compiler written in Macro-11 and
runs under RT-11, TSX and RSTS/E operating systems for
the LSI-11 and PDP-11 series of computers. A timesharing
system has recently been implemented to run programs
compiled by RJ-11 COBOL. Both the timesharing software
and the COBOL programs are memory-resident, and the sys-
tern responds quickly even on floppy-disk hardware.

This timesharing system fills a real need in the market-
place. For instance small commercial users often require
more than one terminal, but do not need the power of a
general-purpose timesharing system. Also, systems based
on floppy-disk hardware often have a requirement for mul-
tiple terminals, but this has not been practical with time-
sharing systems available to date.

The timesharing system implemented with RJ-11 Cobol
has been found to be efficient and fast even on floppy-disk
hardware. Although only COBOL programs can be run, it is
well-suited to the specialized requirements of small com-
mercial systems.

OVERVIEW

RJ-11 COBOL is comprised of a compiler and a run-time
system. That compiler produces directly in one pass, object
code consisting of links to subroutines in the run-time sys-
tem. The object code is very concise — for example a
1000-line COBOL program with a moderate data area would
result in object code of only about 12,000 bytes. The run-
time system is also moderate in size, being only about 8K
words and having no overlays.

It seemed feasible therefore to design a system based
on a machine with 28 or 30K words of memory which would
accomodate the following modules all within the available
memory:

RT-11 resident monitor

RT-11 User Service Routine

RT-11 device handlers

Up to 6 user programs

Terminal 1/0 routines.

In addition, a small routine in the run-time system is
used to load programs, and to unload them by re-positioning
the remaining programs.

OBJECT CODE DESCRIPTION
The COBOL compiler produces “object code” consisting
of the following elements:
— a data area as defined by the DATA DIVISION of the
program
— links to run-time subroutines, together with associ-
ated information, defined in the PROCEDURE DIVI-
SION
—a list of item-descriptions which specify the attri-
butes of the data-items and literals
— the edited PICTUREs
— the file-names referred to in the program
— details of each file
At the front of each compiled program is a list of base
addresses for each of the above elements. All other ad-
dresses are stored as relative addresses, for example, a data

address is stored as an address relative to the beginning of
data; a procedure address (e.g., in a GO TO statement) is

stored as an address relative to the beginning of the proce- |

dure code.

It was possible therefore for the timesharing system to |

load programs consecutively in memory, and to adjust the
table of base addresses to reflect the true position of each
program. Having done this, the run-time system could oper-
ate largely unchanged from the single-user version.
TERMINAL ROUTINES

The multi-terminal support system of RT-11 was not
used, since it was desired to interface the program loading
functions and the COBOL run-time system closely with the

terminal routines. Instead, a simple but effective set of rou- |

tines was designed to handle all keyboard and terminal
printing functions.

In many ways these routines were very standard. Key-
board and printer ring-buffers were used for each terminal.
The common routines were entered from a set of consecu-
tive entry points for each terminal—so that each routine
could determine the terminal number and then store and
retrieve data using relevant indexed addressing modes.

A full type-ahead facility was achieved by enabling the
Keyboard interrupts continuously.

However, echoing of input was not done until a pro-
gram requested keyboard input, so that program-generated
printing appears on the terminal in the correct sequence,
and echoing can be inhibited if requested by the program.

The keyboard input routine processes a full line before
sending it to the requesting program, so that swapping of
processor control between programs is minimized. The key-
board routine also processes tabs, and control and delete
characters.

TIMESHARING SYSTEM

It was found to be undesirable to time-slice the execu-
tion of programs running concurrently, since the run-time
system had not been written to be re-entrant, and a large
impure area was used by the arithmetic routines.

Instead, each COBOL program was allowed to run until
a certain number of COBOL verbs had been processed, be-
fore control was switched to another program. In this way
processing of most (except by device interrupt routines,
which do not interfere with hardware or program registers).

All input-output is performed asynchronously — that
is, a request is made to an RT-11 handler to initiate an I/0
transfer, and then control returns to the run-time system
while the transfer is carried out by the hardware or inter-
rupt routines.

Whenever an [/0 transfer is initiated in this way, the
running program is temporarily suspended and control
passed to other programs awaiting execution. There are
thus two ways in which a program can be temporarily
suspended:

— after initiation of an 1/0 transfer

— after execution of a set number (e.g., ten) of COBOL

verbs which do not involve 1/0 transfers.

When a program is suspended, the system saves the
hardware registers RO to R5 any information on the proc-
essor stack (including return addresses for subroutines), and
certain program memory registers. The system then enters
a loop which tests to see whether each terminal in turn is
waiting for its associated program to be resumed. A pro-
gram may request resumption under conditions such as:

— completion of keyboard input

—emptying of a printer buffer if it was previously full
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—completion of an 170 transfer
— after suspension due to the set number of verbs hav-
ing been processed

Changing control between two programs has been
found to take about 1 msec on an 11/03. COBOL verbs take
typically 0.5 msec to execute. So the timesharing system is
extremely fast, and with three terminals operating it has
been found that, because of processor overlap with 1/0
transfers, each terminal can respond almost as quickly as if
there were only the one terminal on the system.

A full type-ahead facility was achieved by enabling the
keyboard interrupts continously.

SYSTEM FEATURES

Several new features were included in the timesharing
system:

File-Locking was implemented using the OPEN LOCKED
statement to avoid concurrent updating of a record by two
terminals and to provide necessary control over file-enlarg-
ing and sorting operations.

The CURRENT-DATE Field was kept separate for each
terminal, so that different terminals could operate with dif-
ferent effective dates if required.

A TERMINAL-NO Field was added to allow a program to
determine the current terminal number.

A READ-BLOCK Verb was added which specifies a rela-
tive block number for a file, thus allowing COPY and DUMP
programs to be written in COBOL.

Features previously developed for the single-terminal
system were also retained in the timesharing system. Out-
put from the common COBOL compiler can be run either on
the single-terminal or timesharing system, and can utilize
features such as:

File-access Methods: Sequential, relative, indexed and
dynamic.

Record Organization: Fixed or variable-length.

File Organization: Blocked or unblocked. Records in
blocked files do not overlap physical disk block boundaries.
Such file organization is required for the indexed-sequential
system and for the SORT verb.

DEBUG Mode allows breaking of a program at a speci-
fied location, and inspection of data location.

File-Maintenance Utility Programs including CREATE,
UPDATE and LIST can be used to create files, write, change
or delete records, and list the contents of records. These pro-
grams utilize a system "file-specification” file, which stores
the names and attributes of files and fields within records.

DISPLAY and ACCEPT Options allow cursor control and
flexible layout of documents.

Links to MACRO Routines may be made by writing rou-
tines in the form of RT-11 handlers.

ANSI 74 compatibility is achieved with full implemen-
tation of the STRING, UNSTRING and INSPECT verbs.

SUMMARY

The timesharing system described here runs multiple
COBOL programs without disk swapping and is unique in
that it operates with floppy-disk hardware.

It should prove to be a valuable addition to the software
available for small commercial systems.

Note: Part of this article was presented as a paper by R.
Jamieson to a meeting in Australia, August 1981.

RJ-11 Cobol is distributed in the USA by EEC Systems,
Wayland, Massachusetts.

For more information on RJ-11 Cobol contact: Eric S.
Dickman, EEC Systems, 286 Boston Post Road, Wayland,
MA. 01778, (617) 358-7782.
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THE BRIDGE

By Deryk Van Brunt and Julian Henkin
Virtual Microsystems, Inc.
Berkeley, CA 94704

CP/M*, Control Program for Microcomputers, is a
device-independent operating system authored in 1977 by
Gary Kildall of Digital Research. During the last five years,
CP/M™* has evolved into the standard operating system for
microcomputers.

The fantastic growth of the microcomputer industry
has been largely dependent on the de facto adoption of a
common operating system. With a growth rate of just
under twenty-five percent per year, the juvenile industry is
already twenty percent as large as the well-established
minicomputer industry. With an installed 500,000
microcomputers, the CP/M* marketplace becomes a very
tempting target for the authors of applications programs.
The difference in market size between the CP/M* world and
the world of minicomputers has permitted CP/M* authors
to charge between 10 and 50 times less for their software
than their counterparts writing for the minicomputer
marketplace. The availability of inexpensive software has
further stimulated microcomputer manufacturers and users
to employ the CP/M* operating system, thus perpetuating
the existing CP/M* standard.

Since microcomputers, or personal computers, are com-
monly operated by those with little or no technical computer
knowledge, CP/M* software, as a rule, is designed to be
much more user-friendly than minicomputer software.
CP/M* programs are almost always less expensive to pur-
chase than functionally equivalent minicomputer programs,
and frequently are less expensive to operate, due to the
reduced training costs.

The large, heterogeneous CP/M* market permits
CP/M* authors to profitably develop programs for very
specific applications. Consequently, over 1000 application
software packages are available to CP/M users. This per-
sonal, inexpensive, and creative software is a great advan-
tage to the CP/M* user.

Documentation for CP/M* application software is
generally much more useful than the documentation
developed for its minicomputer counterparts. In general,
CP/M* documentation benefits from extensive field
testing. For example, the documentation for SuperCalc, a
CP/M* application software, is typeset, printed on high
quality paper, includes a tutorial section and removable
reference card and is clearer than many of the more expen-
sive non-CP/M counterparts, such as DigiCalc.

Until now, CP/M* application packages could only be
used on microcomputers. Minicomputer users have been
unable to tap this reservoir of relatively cheap, high quality
software, even though some of these packages clearly ad-
dress their needs. To carry the example through, SuperCalc
retails for $295 and has many of the same capabilities as
DigiCalc which retails for $10,000 for VAX.

*CP/M is a registered trademark of Digital Research, Inc.

A virtual microcomputer, defined as a task running on
a minicomputer which provides a simulation of the CP/M*
environment, has many benefits. In addition to permitting
the minicomputer to use CP/M* software, the virtual
microcomputer would have access to the minicomputer’s
large capacity system disks, fast line printers, telecom-
munication subsystems and all other superior peripherals.
While maintaining its microcomputer capability, the virtual
microcomputer can retrieve information from any minicom-
puter databases. Thus all the existing terminals, now func-
tioning as microcomputers, are on line and networked, in
contrast to a series of dedicated microcomputers. Some fur-
ther advantages of the virtual microcomputer are realized
when it is used in conjunction with an actual microcom-
puter. When used in this manner, the dedicated microcom-
puter can function off line, conserving the minicomputer’s
CPU time. The program results can then be transferred to
the minicomputer and shared with the users of the virtual
microcomputers.

In recent years the price of computer hardware has
declined rapidly, while the the performance of hardware per
unit cost has increased dramatically. These welcome im-
provements in hardware performance have only further in-
creased the importance of developing user-friendly and flexi-
ble software. The cost of software development, however,
continues to rise, and there has been, unfortunately, little
improvement in programmer productivity. Current trends
indicate that as the cost of software increases with respect
to hardware, the incentive to provide emulation capability
also increases. Many operating systems already have built-in
emulators, such as VMS which includes an RSX emulator. A
logical projection of this trend would be that end users can
expect to see some standardization among computer
operating systems in the years to come.

In mid-1981, Berkeley Systems Works (BSW), a speech
synthesis research company, developed a need to use a pro-
Jject planning and critical path program. Project planning
software for minicomputers tends to cost more than
$15,000 per system. Milestone, however, a CP/M* program
costing less than $300, fit their needs except that it was on-
ly available under CP/M*. Unfortunately, BSW wanted a
system which was integrated with their other
minicomputer-based operations, and they were not about to
trade the convenience of reliable peripherals, remote access
and multi-use capability for a microcomputer. Virtual
Microsystems Incorporated (VMI), was created to develop
and market such a CP/M* emulator.

Of the many possible design alternatives available to
VMI, it was decided that the Bridge, the name chosen for
the program, would simulate an 8080 on a PDP-11 or VAX;
one could then run the desired program under the
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simulator. It was then suggested that CP/M* could be
rewritten for DEC minicomputers in order to support the ap-
plication programs. However, since the efficiency of the
operating system has little effect on the efficiency of most
microcomputer programs, it was decided to let the virtual
CPU in the Bridge run a licensed, modified copy of the
CP/M* operating system. In order to run an application pro-
gram it would be necessary to simulate all of the CP/M*-
style peripherals that the program required. The Bridge,
therefore, consists of a virtual terminal, two virtual floppy
disks and other virtual peripherals.

The virtual RAM in the Bridge is just an array in the
minicomputer’'s memory. A key problem arose in deciding
how much main memory would be needed to run the
Bridge. It might have been possible to use one of the
minicomputer’s relocation registers for the virtual RAM but
this would have resulted in a much slower and less portable
product. It was decided to limit the Bridge to machines that
could provide a full 64k bytes of memory to each user; this
requirement still imposed a maximum size of 8k bytes for
the simulator and the other parts of the package.

The two virtual floppy disks are normal binary files on a
hard disk. Although their internal structure makes no sense
to the DEC operating system, they can be copied, backed up
on tape, and transfered to other users. The files cannot be
processed (edited or printed) using standard DEC utilities.
The Bridge, however, recognizes these files as standard
CP/M* floppy disks. Each virtual floppy can store up to 64
CP/M"* files. Naturally, each user can have as many virtual
floppy disks as he requires, and can process these files with
any standard CP/M* utility. There are two key advantages
to having virtual floppy disks: 1) the performance of a vir-
tual floppy disk is up to 10 times faster than the access time
of a real floppy disk; 2) the virtual floppy disks are just nor-
mal files on a minicomputer disk, and, as such they do not
get lost or scratched. Moreover, virtual floppies are backed
up with the rest of the system. They can also be accessed
remotely from any attached terminal or microcomputer.

CP/M* assumes that there is a printer attached to the
computer, and provides a convenient way to access it. The
Bridge intercepts all attempts to write to the printers and
makes a file on the host system which consists of the virtual
printer's output. Development of Bridge could have stopped
there, letting the user print his file when he finished using
the CP/M* program. However, one of the fundamental
assumptions behind the emulator was that users should not
be required to have more information about the operating
environment than that contained in an elementary manual
for CP/M*. Therefore, it was necessary to provide a utility
which would allow someone to print a hardcopy from within
the Bridge mode. The utility PRINT.COM is an application
program written in 8080 assembly, which signals to the
host operating system that the virtual printer’s file is to be
spooled to the real printer.

One of the paradoxes of the computing world is that
some so-called microcomputers are now larger and faster
than many traditional minicomputers. Most micros address
64K bytes of memory, more than many PDP/11s. A 4 MHz
780 can add two numbers in approximately one microse-
cond faster than some minicomputers. Because a simulated
machine will always be several times slower than a

dedicated real machine and since additional space for the
simulator would have to be found within the real machine, it
was forseen that there would be a problem with both space
and time (especially with the smaller machines).

As a result of a great deal of optimization the CPU
simulation in the Bridge is less than four times real time
when running on a VAX 11/750 or 11/780. This approaches
the theoretical limits for such a simulator.

Each instruction on the 8080 requires a complete
subroutine on the DEC minicomputer for its simulated ex-
ecution. Each subroutine consists of from five to twenty in-
structions in the host system. In addition to simulating the
execution of the 8080 instructions, it is also necessary to
fetch and decode the next instruction and to set the
simulated flags correctly. The task of decoding the simple
8080 instruction set was not too difficult. However, the
8080 has several design mistakes in the original chip which
had to be incorporated into the virtual machine. For exam-
ple, the parity flag is unnecessary, the DAA instruction does
not work correctly for subtraction and there is no overflow
flag. Care was taken to reproduce these and all other
mistakes to ensure that all 8080 software would run cor-
rectly. The net effect is a virtual CPU that runs five to seven
times slower than the actual CPU given equivalent machine
instruction times.

In essence, the Bridge consists of all the aforemention-
ed virtual elements which are exercised by the following
utilities:

FileLink Transfers files to your virtual “floppies” from
your user area on the system disk or to the system disk
from the virtual floppies.

DiskLink Copies a standard 8" CP/M* distribution
floppy read on an RXO1 or RXO2 floppy disk drive to a vir-
tual floppy. The virtual floppy appears as a single directory
entry in your native operating system under any you choose.
It is also used to write virtual floppies to physical floppies
readable by CP/M* micros with 8" drives.

PIP.COM A file transfer utility for copying files from
one floppy to another. In addition, it can perform partial
copies and case translations.

ASM.COM An 8080 assembler, this program produces
Intel hex format output.

LOAD.COM Loads Intel hex format files and creates
runable binary files of the type .COM.

STAT.COM Used to give statistics on the current state
of the system including file sizes and space remaining in
your virtual floppies.

DDT.COM An 8080 debugger, this program will allow
you to trace and set breakpoints in CP/M* programs, ex-
amine the memory and registers of your virtual floppies and
case translations.

DUMP.COM An improved dump utility which will
allow you to examine and alter the contents of your virtual
floppies in hexidecimal form.
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ED.COM A simple line editor for creating text or pro-
grams in the virtual machine.

PRINT.COM Submits the printer output of the virtual
machine to the printer spooler of the native operating
system. All output which the virtual machine directs to the
printer is captured and stored in a file.

EXIT.COM Will cause you to leave the virtual machine
and return to the native operating system.

One of the more important features of the Bridge is
that it provides a uniform computing environment across a
wide variety of different computers. Within the personal
computer world, IBM format single density floppy disks
have become a de facto standard. The internal structure of
the virtual floppies in the Bridge is closely related to this for-
mat. The DEC RX01 format, however, is slightly different
from the IBM standard. Nevertheless, the Bridge includes a
utility called DiskLink which will copy a real CP/M* floppy
to and from the virtual floppies. This utility allows users to
carry information between micros and the Bridge via an in-
dustry standard transfer media. This same process can also
be used to carry information between different versions of
the Bridge running on different computers.

It is also necessary to transfer information between the
CP/M* files created on the virtual floppy disks and the nor-
mal files of the host operating system. For example, a file
might be edited with WORDSTAR under CP/M* and then
transmitted over a computer network to that computer’s
host files. The Bridge provides the utility FileLink which ac-
tually transfers information both ways between the virtual
floppy disks and files on the host's file system. FileLink, in
conjunction with DiskLink, is a powerful mechanism for
transferring information between incompatible minicom-
puter operating systems.

The rapidly increasing cost of software is forcing the in-
dustry to consider new means of increasing programmer
productivity. The declining cost of computer hardware sug-
gests a strategy of tailoring the “machine” to the program-
mer, rather than forcing the programmer to learn about
a new environment. This notion is completely consistent
with the ongoing discussion of a common or standard
operating system. Presumably, one day, all computers may
be capable of addressing their users in a common language.
A “dir" may mean the same thing on computers produced
by a variety of manufacturers.

Most analysts have assumed that this evolution
towards a common operating environment would take place
through the adoption of a common “shell” standard, or via a
common operating system such as UNIX. However, because
many of the large computer firms have huge investments in
their proprietary operating environments and a strategic in-
terest in incompatibilty, it may be that a bottom-up evolu-
tion of a common environment will be witnessed. The
economic forces promoting an interest in standardization,
balanced by the continued interest on the part of the major
computer vendors to maintain their current systems, may
lead to the gradual distribution of virtual machines
throughout the marketplace, thus providing the functional
equivalent of standardization. A
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DEC TIMESHARING (1965)

By Peter Clark

The majority of DEC timesharing customers are relative
newcomers as far as timesharing is concerned. Many may
also be newcomers to Digital as well. The University of Penn-
sylvania Medical School Computer Facility (MSCF) has been a
DEC customer since 1965. In fact, we purchased the first
timesharing system available from DEC, the PDP-6.

Before 1965, the MSCF owned a Control Data 160-A.
The 160-A would probably be classified as a moderate sized
mini today. It as a single user machine with no batch proc-
essing capability. Programmers and/or users would go to
the computer room, sit at the console, load the paper type
bootstrap and start up a program. This was our environ-
ment when we first started to hear about “timesharing.” Of
course, my first thought was, “It sounds OK but it can't
possibly be as good as having the entire computer to your-
self. Besides, who the hell is Digital Equipment Corporation
and what is a PDP."”

We soon found out that DEC was a computer manufac-
turer in Maynard, Mass. and PDP was a “Programmed Data
Processor.” At the time, there were not many places to go to
see a PDP-6 (I think DEC made 24 of them). We were lucky.
Applied Logic Corporation in Princeton, NJ already had one.

My first session on a timesharing system was at Ap-
plied Logic to try to convert a large FORTRAN system. The
conversion from CDC FORTRAN turned out to be easy. It
would be with FORTRAN II.

At first exposure to the terminal (Teletype Model 33), |
was a bit apprehensive about screwing up other users. | was
assured that | could type anything | pleased and the system
would not crash. This turned out to be very nearly true. |
was sold on timesharing when | realized that | could do
everything | could do on the 160-A and then some.

When our own PDP-6 came a few months later, we be-
came “true” customers. We soon found out what the defi-
ciencies of the system were. The first problem turned out to
be with DEC's delivery system. The driver of the truck that
picked up our system from Maynard drove his 14 foot truck
under a 12 foot bridge. Most of the computer survived. Our
delivery date was moved back a few weeks, and the printer
(128 columns, 600 LPM from Analex) ran for two months
naked: No case.

The configuration we ordered had 64K words of mem-
ory (36 bit words), four dual dectape drives, 2 556 BPI
magtapes (7 track), a 600 LPM printer and a 300 CPM card
reader. You will notice the absence of any disk. This meant
that any system access required reading a magnetic tape de-
vice. In those days, the dectapes were used for that. The dec-
tape was used rather like a random access device. One could
read or write in fixed blocks on the tape in sequential or ran-
dom fashion. The acccess time was measured in seconds or
possibly minutes if other drives were in use.

There was no such thing as swapping jobs which meant
we had to sign up for the amount of core required. You
reserved a terminal, XK of core and a time slot (max one
hour). This assumed we knew how much core was needed

which frequently was not true. There was no such thing as
shareable programs in 1965. Every user that was compiling
had to have his own version of the compiler in his core area.
Of course, in those days, the FORTRAN compiler was 11 or
12K words and the operating system was about 6K words.
Today our TOPS-10 operating system is about 60-70K
words. We could effectively support about 4-6 simultaneous
users with much bickering about who had more core than
he should have, etc.

Cache, or semi-conductor memory was not in use at
this time, but the “six” did have some fast memory. The
first 20 (octal) locations of core were mapped into “fast
memory"; a special set of locations that were accessed in the
[nano-second] range (we never knew how). These locations
were used as fast accumulators. The real first 20 locations
of core were inaccessible to the programmer and were
known as “shadow memory”. This shadow memory had a
very important use. There was no bootstrap module in this
machine, so the bootstrap was kept in the shadow memory.
The procedure was to use the shadow memory to read a
paper tape, which read the monitor off a dectape. When
hardware failures occurred, it was likely that the shadow
memory would be wiped out, necessitating that it be tog-
gled in through the console switches, all 16 instructions (36
bits = 36 switches). The then system manager (still is!) had a
success/failure ration of about 10-1 favoring failure, so it
was up to the resident CE to toggle it in. (He had it all
memorized, which should give you an indication of how
often it was used.) All of our CE’'s were good, but the best
was something to see... Arthur Rubenstein (he plays the
piano) never looked this good! His hands moved so fast, it
was impossible to see each individual movement. Although
he now heads up the Cherry Hill, NJ, Field Service office, he
still has the shadow memory bootstrap for the PDP-6 mem-
orized.

The sequence to compile, load and execute a FORTRAN
program was as follows (The (“.") dot, as RT11 people
know, is the monitor prompt):

.RF4

; get FORTRAN compiler in 12K of core
*DTA1:PROG = DTAZ:PROG1,PROGZ,....,PROGN

; wait another minute or so to compile
; sources from DTAZ and put the relocateable
; files on DTA1. (Pray for no errors.)

*AL
; back to monitor

.R LOADER 30

; get loader in 30K
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*DTA1:PROG
: load in program

*SYS:/S
; search system
; dectape for FORTRAN library routines
; wait a couple of minutes

.SAVE DTA1:PROG
; save loaded program
?DEVICE LPT NOT AVAILABLE

; whoops, someone else is using the printer now.
let's go see how long he will be.

The above sequence no doubt seems very archaic,
and it was. But, at that time, disks were still a very
new thing and anyway, DEC didn't sell or support one
with the PDP-6. Shareable code couldn't really be sup-
ported with PDP-6 hardware even if it had been
thought of. Queuing of input and output really needs
a disk to be done effectively. We could have had
printer output go out to magtape or dectape but there
was no software available to make that process easy
or manageable, i.e., schemes for labelling output on
tape, etc. There were no command files supported. No.
“CCL" (concise command language). Today on the
TOPS-10 system, to do the above compile, load and go
sequence, you type:

.EX PROG1,PROGZ,...PROGN
or
.EX @PROG.CMD ; command file

This capability, which came from a DEC customer
originally, was not available until the very early 70's.

Two editors were popular the, LINED and TECO.
LINED was a line number oriented editor that required
line numbers on data that was to be edited. PIP pro-
vided switches to add and delete line numbers. It | |
operated like the BASIC Plus monitor editor; i.e., add
or delete whole lines. There was no way to change a
part of a line. TECO (Text Editor and Corrector) was us- |
ed by more sophisticated users (has this changed?) and
ran not unlike today's version (yes, TECO is on all DEC
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computers) notwithstanding 15 years of refinements.

Multiplexing (we called it scanning) was handled by a
PDP-8 in half duplex mode. Full duplex came with our first
disk (RPO2) and monitor. We had one dial in line and our ubi-
quitous CE rigged a red light to tell us someone was on. The
“8" could not sense the carrier and had no way of knowing
when someone hung up or was cut off, so it was not un-
usual for a person dialing in to find a job already attached to
that keyboard; KB to you, TTY to us.

The next real breakthrough in timesharing for us was
the purchase of an RPO2 disk pack drive and disk monitor.
Then we had real time-sharing. Jobs could now be swapped
to the disk and we could easily handle 20-30 users. Terminal
data was handled in full duplex mode and a new innovation
was /xxx/ to show what had been deleted when rubout was

typed.

In the 60's DEC field service was much different than
today. We had a resident service engineer (CE). The card
reader required almost constant adjustment and it seemed
he was always busy fixing something. We used to estimate
MTTR (Meantime to Repair) by the number of open cabinet
doors, and there were a lot of doors. It seems he was always
fixing our TTY Model 33's. When we moved to Model 35's,
we thought we really had it made. 10 CPS was great if it
was reliable. Now we see our service technician once a week
for an hour or so. | wonder why our rates haven't gone
down???

Current DEC timesharing systems have learned a lot
from the old PDP-6 days. | hope you RSTS users appreciate
the efforts of us old PDP-6 users. I
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DEAR \_ /|
DR. DEC |

Send questions to:
Dear Dr. Dec, The Dec Pro., ‘
Box 362, Ambler, PA 19002.

Dear Send Help:it is probably on the
way. Your DECservice agreement
spells out the exact escalation your
problem will take within the field ser-
vice group servicing your computer.
DECservice usually specifies a
specific response time usually 4 hours
in major metropolitan areas. After the

engineer has been on-site for a
i specified time, the problem may be

escalated to branch support, district
support, regional support or even
directly to the main office! Generally,
all of these times are coordinated with
the branch manager responsible for
your account; | suggest you call him in
and ask him to explain exactly what
escalation you can expect in the event
of a problem.

Dear Dr. DEC:

| have DECservice coverage on my
computer, what happens when it isn’t
fixed after 8 hours of on-site time?

Send Help P.S.: Why not do it when your system is
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running, that way there won’t be
pressure on either one of you.

Dear Dr. DEC: What is a Bus Load?
My field engineer tells me | may have to
many. Bussed out
Dear Bussed out: Every device put on a
bus (Omnibus, Unibus, Q-Bus, etc.)
soaks up a certain amount of energy
making itself known to the bus and
responding to interrupts at its address
and other things that it does. The Bus
can only support so many of these
loading devices before there isn’t
enough energy to drive the next one.
When this happens you need a “bus
repeater”. This will allow you to add
more devices up to the limit of the next
bus. This device is made by DEC and is
also available from other vendors such
as ABLE computer (see inside back
cover).

Dear Dr. DEC:

Why does DEC offer both 20ma and

EIA interfaces? Which is best?

Connect
Dear Connect: Way back when men
were men, all we had were ASR33
teletypes from the Teletype corpora-
tion. These were all mechanical, 110
baud (1 start, 8 Data, and 2 stop bits for
a total of 11) 10 character/second, all
upper case, noisy terminals. These
came in either 60ma (milliamp) or 20ma
(change a few jumpers) versions. These
terminals had been in use for years on
the Telex and TWX networks and were
virtually the only interactive devices on
DEC computers. Later, a standard in-
terface was adopted by the EIA known
as RS-232. The EIA RS-232 allowed
such things as modem control signals,
timing signals, data signals and more.
When terminal manufacturers began
making terminals, most adhered to this
standard.

When DEC started making terminals
(remember the VT05 and the LA30?)
they offered the 20ma to be compatible
with the older interfaces, and the
newer RS-232 so they could be used
with other computers and with modem
controlling signals. Most of the ter-
minals today are RS-232 standard, but
DEC still offers 20ma as an option. The
LA36 had 20ma standard and RS-232
as an option, while the newer LA34 has
just the opposite; RS-232 standard and
20ma optional.

DL11’s come in both flavors as do
DZ11’s and DH11’s. You can’t mix and
match on one unit. Which is better?
For modem control you need RS-232,
but for distance you can match the
1000 feet spec for 20ma.
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OPTIMIZING RSX-11M TERMINAL RESPONSE
BY THE USE OF A FUNNEL TASK

By James A. McGlinchey, RA Enterprises, North Wales, PA 19454

Terminal-oriented applications running under RSX-11M
are often beset with response time problems. The attendant
system overhead can often be minimized by taking advan-
tage of the asynchronous nature of a terminal-oriented
system.

Two architectures are commonly used in designing a
terminal-oriented application running under RSX-11M. One
approach is to use a single spawnable task which can be ac-
tivated by each terminal in the system (Fig. 1). A second ap-
proach is to use one task which acts as a terminal communi-
cations funnel, passing commands and data to applications
tasks (Fig. 2).

As with any trade-off decision involving RSX, neither
choice is optimum across the entire spectrum of applica-
tions. The single task/single terminal design is desirable
when many different applications are running on the same
system, or if only a few terminals are dedicated to the ap-
plication being considered. If an entire system is dedicated
to one application, or if many terminals within a multi-
application system are assigned to an application, then the
funnel task approach works best.

Performance of a terminal-oriented application is di-
rectly related to the task spawning facility of RSX. If a task
installed with a name beginning with °. . ." is activated by its
assigned terminal, RSX will run a copy of it under a unique
name. This may result in several copies of the same task be-
ing active at the same time, each competing for system re-
sources. This in turn causes an inordinate amount of shuf-
fling, swapping, and checkpointing, and in general gives the
system all the vitality of a constipated elephant. While some
of this difficulty can be alleviated by manipulating the
tasks’ priorities, improvement in overall response is usually
marginal at best. Further degrading the system is the oper-
ating system overhead necessary to evaluate the tasks sit-
ting in the checkpoint file waiting to run. The users com-
plain ‘the system runs slow'’!

The funnel task approach dedicates one task to han-
dling all terminal input. It ‘owns’ all the terminals. It is the
only task in the system which communicates with ter-
minals. The funnel task can parse terminal input and in turn
activate the appropriate applications program. Since only
one copy of the funnel task is necessary, the shuffl-
ing/checkpointing load is lightened, and terminal response
improves noticeably.

The trade-off to be made between the two design ap-
proaches is that of implementation ease versus speed of sys-
tem response. The single task/single terminal approach is
simpler to design and therefore simpler to implement. It can
be accomplished quickly. The funnel task approach is com-
.plicated in its design primarily due to its asynchronous
nature, and therefore takes longer to implement. But take
heart — this isn't as bad as it may seem. An application im-

plemented in a single task/single terminal architecture can
be converted easily, so long as the component tasks do sim-
ple things, like “get-an-input-line-and-do-something-with-it-
QUICKLY, DAMMIT-and-display-an-output-message”. Tasks
like this can be easily changed to get input from their re-
ceive data queue instead of a terminal, and likewise for out-
put.

The funnel task is really the first element of a system
whose operation is entirely asynchronous. Referring again to
Figure 2, the funnel task's operation is asynchronous due to
the nature of the human operator. The requests to tasks
A,B.C, and D are again asynchronous, as they are activated
in response to requests from the funnel task, i.e., messages
appearing in their receive queue. The completion of each
task’s execution is asynchronous with regard to overall sys-
tem operation, and therefore, the output is placed asynchro-
nously into the funnel task's receive queue.

The end result of this design is that only one copy of
each application task is active at any one time, thus mini-
mizing any need f