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Eliminate

serious wait

problems.

Before TurboDisk.

We're talking major wait reduction.

With TurboDisk™:. TurboDisk is a RAM disk that really gets
the lead out. You get access times up to 140 times faster than
normal. It's so fast, so reliable, we guarantee it's the best perfor-

mance disk—RAM or mechanical—made for the VAX/VMS® family.

TurboDisk also has a smart File I/O Recording System that
automatically separates the fat—those programs that cause the
greatest 1/O bottleneck—from the lean. Then, with automated file

VAX/VMS is a registered trademark of Digital Equipment Corporation.
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After TurboDisk.

installation, it moves them onto TurboDisk. So you can get more
throughput in less time.

TurboDisk also eliminates a ton of frustration and worry. With
its unique disk shadowing facility,
you're assured of data integrity.

Isn't it time your company shed
some wait?

Call for a free demo package today. ~ EEC SYSTEMS INC.

EEC Systems, Inc. 327/E Boston Post Road
Sudbury, Massachusetts 01776  (617) 443-5106
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HDS offers a better choice

Why pay more or settle for less?

To:  John
| From: Mike
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Introducing the HDS3200 Image Leader Terminals

Now you don’t have to settle for a terminal with less capa-
bility than you need. And you won’t pay high prices to get
the features you want. Because now you can buy an
HDS3200 Image Leader terminal from Human Designed Sys-
tems, the company that ships more integrated text and
graphics terminals than any other independent manufac-
turer.

With prices starting at just $699 list, the HDS3200 Image
Leaders offer full DEC compatibility, and much more. Fea-
ture for feature, you'd pay over a thousand dollars more to
get less from DEC.

Start with integrated text and graphics. Every HDS3200
Image Leader includes DEC SIXEL and Tektronix 4014 com-
patible graphics. So now you can run DEC and third-party
graphics applications on all your terminals. And graphics
looks even better since our high-resolution 15 inch monitor
is easier to read, with higher resolution and much better
focus.

We’ve also included HDS Windows—an easy-to-use system
that lets you create six independent windows on the
HDS3200’s screen. You can talk to different computers in
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separate windows at the same time and even pass files from
computer to computer through the terminal.

For hundreds of dollars less than DEC charges, the HDS3200
Image Leaders have numerous standard and optional fea-
tures that DEC doesn’t even offer. Including 1056 x 800
resolution, 38.4K baud communication, a built-in calculator,
a 50 line screen mode, LaserJet support, true re-draw pan
and zoom graphics, and an HDS Mouse that controls these
functions easily.

So what are you waiting for? Now that HDS offers a better
choice of text and graphics terminals, at better prices than
DEC, why settle for less? Call toll free today for a free trial.

For a free trial of an HDS3200 Image Leader,
Call 1-800-HDS-1551 x 133

HDS

human designed systems
the leading independent graphics terminal vendor

© 1987 Human Designed Systems, Inc. 3440 Market Street, Philadelphia, PA 19104. In PA call 215-382-5000. In Canada call 1-800-263-8999. HDS, HDS3200 are trademarks of Human Designed Systems, Inc. DEC is a trademark of Digital Equipment

Corporation. Laserjet II is a trademark of Hewlett Packard Corp. Tektronix is a trademark of Tektronix, Inc. According to Dataquest, only DEC and HP shipped more monochrome graphics terminals than HDS in 1985 and 1986.




Introducing
Equinox’s
New

Data PBXSs.

More for
Less.
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Since 1984 our first generation Data
PBXs have provided reliable data
switching and connectivity solutions.
After shipping over 1000 systems
we learned what was good and
what could

be made even
better. Then
we set about
designing our
second gener-
ation. Here’s
what we
came up
with:

More Throughput
Our new Data PBXs each

provide 25 Mbps throughput %

for 660 simultaneous full

duplex connections at 19.2 kbps.
With double the throughput of our
first generation, and more than any
other comparable Data PBX; that's
enough for all the terminals, PCs,
computer ports and peripherals you
can throw at them.

More Connectivity

T1 links join individual Data PBXs to
form large multi-node Local or Wide
Area Networks supporting many
thousands of lines. You can use
twisted-pair, telco, microwave or
fiber optic links to solve virtually any
connectivity problem.

More Network Security

Dialback Security available as an
option shields your network from
unauthorized access by dial-in
users. This feature lets you restrict
dial-up access to designated users
at pre-defined locations during spec-
ified time periods.

N et wor

Less $

Reduced manufacturing costs, due

to VLSI technology allowed us to

lower prices on our second genera-
tion Data PBXs. More fea-
tures for less money means
maximum value for your data
switching dollar.

More of the Same

We kept the Equinox hall-
marks of reliability, easy instal-
lation, comprehensive
wiring solutions and
user friendly operation.

We based our second
generation on the same architec-
ture as our first generation
DS-5 and DS-15 Data PBXs.
They look the same,
configure the same,
even the names have
stayed the same.

So if you already
own an Equinox
Data PBX, all the
features of our
new generation
can easily be added to your network.

If you need the most advanced
Data PBX available, don't wait a
minute more.

Call 1-800-DATA-PBX

In Florida: (305) 255-3500
Equinox Systems Inc.
14260 S.W. 119th Avenue
Miami, FL 33186

EQUINOX

Smart Connections For Dumb Terminals
ENTER 119 ON READER CARD
DEC PROFESSIONAL JANUARY 1988



ONTENTS

JANUARY 1988 NOLE. 7 Moy ]

OLTP

3 2 ONLINE TRANSACTION PROCESSING
by Philip A. Naecker

What is it? And should I care?

4 O THE TOUCH TONE TELEPHONE AS A TERMINAL
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Perfect matches to DEC user needs. Hip. Hip. And Hooray.

One-size-fits-all is an attribute best reserved for inexpensive socks. In the
realm of PC-based emulation and communications software for DEC mainframe
use;s, its important to match specific user needs with specific product attributes.
We have.

SmarTerm?® 240 features exact four-color emulation of a DEC® VT241 terminal.
Along with delivering full-screen ReGIS® and Tektronix® 4010/4014 graphics,
SmarTerm 240 offers precise VT220,VT102,VT100, and VT52 text emulation.

For non-graphics applications, SmarTerm® 220 duplicates virtually every
SmarTerm 240 text, communication, and ease-of-use feature. Three error-free file
transfer protocols, including Kermit and Xmodem, are provided. Downloading
minimizes on-line time requirements to boost overall system efficiency And an
optional network package allows direct LAN access to shared modems, printers,
as well as host mainframes.

As SmarTerm 240 and 220 focus on graphics and text, new SmartMOVE® makes
PC-to-the-rest-of-the-World communications sharper than ever. Speed connect,
auto redial, and background file transfer features make this VT100 emulator a loud
and clear choice for advanced communications requirements.

Graphics, text, and communications. If you're looking for a perfect fit, seek the
software sized and priced to match your needs. Persoft has it. Period.

© 1987 Persoft. Inc. All rights reserved. Persoft. SmarTerm, and SmartMOVE are registered trademarks of Persoft Inc. DEC. VT and
s are f C

ReGIS are trademarks of Digital Equipment Corporation. Tektronix is a registered trademark of Tektronix. In

B G 2 IS USSP 5 A T AN PRSI
See us at DEXPO West Booth 1024, visit your dealer, phone us at
608-273-6000, or use inquiry code 500.



Field Engineers

This is the Data Systems Services Division of EATON
CORPORATION. The territory covers over 140 locations worldwide
where 500 professionals provide 24-hour third-party maintenance to
some of the largest DEC installations within the U.S. government
and military.

If you can troubleshoot and repair DEC’s PDP and VAX systems,
Clusters and Peripherals, we can offer you plenty of field engineering
opportunity.

Our consistent annual growth, teamwork environment and challenging
hardware maintenance assignments, make this the finest opportunity
for a Field Engineer most anywhere in the world.

For professional consideration, please submit resume to L. Gallagher,
EATON CORPORATION, Data Systems Services Division, Dept.
DECO1, 5875 Green Valley Circle, Culver City, CA 90230. EOE
M/F/V/H. Must have U.S. Citizenship. A background investigation may
be required.

DEC, PDP, and VAX are registered trademarks of the Digital Equipment Corporation.
Excellence Through People
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ARIS UPDATE—KERMIT’s ON BOARD!

ARIS — our own electronic bulletin board — now has Kermit. Our
Kermit protocols are up and running. Now you can download
the programs we print in DEC PROFESSIONAL accurately and

quickly.

Instructions for logging in are in the ARISTALK section of this issue.
It's a great opportunity to communicate with our staff of DEC
computing pros and other professionals in the field. Check it

out now!
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Too good to be true?
Not according to
D

- “Trimarchi Inc’s RD53 and RD54 come
from the same production lines that supply DEC's drives.
—Digital Review, May 18, 1987

©Copyright 1987, Ziff Communications Co.

That's right. It is the exact same drive.
And right again, it's just about half the
price.
And it's now available for the Micro
VAX 2000* *,
Check these prices:
List Quantity

DEC RD54 gounatext  $3,495  $3,095

DEC RD53 eounatent $1,795 $1,495
BA123 SWITCH

PANEL 5.1 8 ‘136
(only available with

purchase of drive)

All our RD drives come with a
100% money back guarantee* Each is
formatted and tested and includes all
cables and mounting hardware at no
additional cost. You'll also like knowing
that all our drives are DEC** field
serviceable.

And beyond all this, we promise
shipment within 72 hours.

*Limited 30 day, one per customer
**Registered trademark of Digital Equipment
Corporation

Trimarchi, Inc.

PO. Box 560

State College, PA 16804

(814) 234-5659 Telex: 271462 FAX: 814-237-8031
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Introducing Reflection

A well-balanced communica-
tions diet requires more than func-
tional emulation and error-free file
transfer. High-performance VT241
emulation and ReGIS graphics are
just a beginning with Reflection 4.

Reflection uses less RAM

REFLECTION
ds
L . . .
is in background.

We think you'l find our

VT240/241 emulation
VT220 emulation
Tektronix 4010/4014 emulation

s
VT340 ReGIS graphics
Addresses LIM expanded memory
Keyboard remapping
Fast, accurate file transfer

Downloadable character sets

LAT protocol support

Automatic ALL-IN-1 and
VAX Mail pickup

Backup to VMS or UNIX
LAN support

Microcom Networking Protocol*

“MNP support $50.00 when in season.

emu

than the competition.  writing custom user interfaces, or
So there’s more room  for automating complex or fre-
for your other PC pro-  quently used routines.

grams when Reflection With the PLUS option, youll

never fear a changing communica-
tions environment. PLUS supports

hearty command language ideal for  popular LANs and LAT protocol



R

h place Reflection a cut above.

Features whic

Command Language
anguage ideal for automating

Robust script | )
frequently used roufines.

Multitasking

Hot-key between you

Conserve RAM

You cant configure Ref
features you use.

ReGIS Graphics

16 colors, all

}

r favorite PC program and
jeave your VAX session Tunning.

lection to load only the

ReGIS commands, including:
solygon fill, 4 cursor styles, mouse support.

1 complementary technical support and
complete documentation.

Reflection 4 Plus
enut items with dessert of Backup and LAN.
$349

Served witl

All m

Reflection 4

All menu items except dessert,
$299

VY i

Reflection 2 Plus

VT220, Tektronix 4010/4014, with dessert of
Backup and LAN.

$249

Reflection2
VT220 served without dessert.
$199 =

e R

lation to satisfy your ReGIS appetite.

under DECNet DOS. You can even
back up PC files onto any VAX,
UNIX or ULTRIX system.

Trade up to Reflection 4
PLUS, the full-course ReGIS emu-
lation software. Send us the original
diskette to any V1240241 emulator

™

and $100, and well send you
Reflection 4 PLUS. You can trade

up to Reflection 4 PLUS for $200
with any other VT emulator. S O F T WA R E
from Walker Richer & Quinn, Inc. &

, ’ ; 9825 Ea &
1-800-SPC-2VAX USA. (ZOE;IEEZ-AO‘?:%OE %eel:;ugim\Sg\%ll(Q)éUR
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Identifying Your
el \1/caknesses

Carl B. Marbach As the inevitable comparisons between the two leading computer com-
panies, Digital and IBM, get more attention, DEC’s inferiority in Online
Transaction Processing (OLTP) is mentioned more and more. In this issue,
we concentrate on many facets of OLTP.

In the middle *70s, DEC’s PDP-11/70 was a fast growing commercial computer system sup-
ported by both the RSTS and RSX operating systems. Then, as now, it was recognized that neither
of these two fine operating systems made a platform for transaction processing. It must have
occurred to someone at DEC that this was an area where DEC could make some inroads in the
commercial computing space. A group was set up, funding provided and a new PDP-11 operating
system appeared, TRAX.

TRAX was, by all measures, a failure. At a New York LUG meeting one night, I was told
about a burdened PDP-11/70 running TRAX, that was about to have the number of terminals at-
tached doubled. “What will happen to our response time?”’ I was asked. At the time, I managed
my own 11/70 with about 60 terminals, knew several others with even more and had confidence
in the venerable ’70’s ability to handle work.

“How long is your response time now?”” I asked. “About 20 to 30 seconds to update a screen,”
they replied. Now I was concerned about what the doubling of terminals would do to response
time. “How many terminals do you have now?”’ I continued. “Four,” they said.

TRAX was abandoned quickly and most people have never heard about it. One of my early
teachers told me that “Experience teaches: Even bad experiences are opportunities to learn.”
The TRAX experience could/should have been one from which DEC learns.

There are three major areas that DEC needs to address as soon as possible: low-end soft-
ware for the desktop, high-end very powerful (50 MIP minimum, hundreds of gigabyte disks
with the bandwidth to match) VAXs and software to drive high-volume transaction processing.
If Digital wants to keep invading the areas that IBM traditionally has held, it must compete in
large database, online systems. At this point, DEC has neither a powerful enough VAX, nor the
software to drive efficient transaction processing.

At DECWORLD, a talented DEC developer named Kerby T. Altmann gave a seminar about
transaction processing. Mostly he talked about fundamentals and futures; that is, what trans-
action processing is and what DEC hopes to do about it in the future. Knowing that Altmann
has something to do with Digital’s internal transaction processing force is good news for those
who are hoping for a winner instead of a TRAX.

DEC could use a third member for its powerful team of VAX hardware and networking:
a fine, powerful and efficient (fast) transaction processing system. Put that to work with some
new high-performance VAXs, and yet another of IBM’s strongholds will be breached.

(20 bW
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Integrate new applications with
existing data

New applications built in a third party relational
DBMS won't necessarily integrate with your existing
data. Because the PowerHouse development language
supports both Digital’s relational database and
dominant file system, you're free to build new
applications using Rdb/VMS and integrate them
with existing ones built on VAX RMS. That means
you're not locked-in’ to a proprietary relational
DBMS and ‘locked-out’ of your existing data.

PowerHouse provides comparibiliry
and performance

Implementing relational technology can present
compatibility and performance problems. Not with
PowerHouse — it's tightly integrated with Digital’s
databases and operating system to guarantee you
exceptional 4GL/DBMS performance. You can enjoy
the combination of a fast-execution language and
Digital-optimized databases, now and in the future.
Your applications are completely compatible with all
standard Digital software. And wherever Digital
takes its hardware and software — your
applications and data will go, too.

=

TEIF
RELATIONAL
PROBLEM
JUST GOT
SOLVED

PowerHouse” brings solutic s
to typical relational

DBMS problems

Development power for production’
applications

PowerHouse gives you total development capability
in one language, and not a collection of weak DBMS
utilities and interfaces. Regardless of which Digital
database you're using, PowerHouse gives you
advanced, dictionary-driven development power.
The power you need to prototype and build
‘production” commercial applications, such as

order entry, inventory tracking, and manufacturing
— the backbone of your company.

And Cognos has a full service organization to back
you up. For more information, call toll-free
1-800-4-COGNOS. In Canada, call 1-613-738-1440.
In Europe, call +44 344 486668. Or call on any of
our 38 Cognos offices around the world and find
out why over 7,800 customer sites use PowerHouse.

Cognos Corporation, 2 Corporate Place, 1-95, Peabody, Massachusetts 01960.
Cognos and PowerHouse are registered trademarks of Cognos Incorporated.

Rdb, RMS, VAX and VMS are registered trademarks of Digital Equipment Corporation
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Introducing
A Printing System
That Can Turn

Your MIS
__IntoAHIL




PRINTSTATION

It’s not easy being a system
manager. Recently, I was getting a
lot of user complaints about
problems with printing: slow
throughput, computer overload
because of complex documents, no
connectivity, application
incompatibility —overall
inflexibility. What could I do?
Change the system? No way! But I
did change the printer. Now I’m a
hero. Thanks to Talaris.

Talaris introduced me to high-
performance laser printer architec-
ture that features two processors

and high-speed SCSI for fast throughput. Now we can
print even graphics at the rated speed of the engine. That’s
not all. With an Ethernet connection and four interfaces,
we have plug and print capability with several different

—------------

I Go ahead. Make me a hero. I
Send me more information on the

I revolutionary new Talaris printstations. I

I NAME ___ I

I WTEE l

I COMPANY I

I PHONE I

I ADDRESS l
CUEYe. - STATE ZIpP .

I Mail to Talaris Systems Inc., P. O. Box 261580 I

I San Diego, CA 92126. Or phone (619) 587-0787. I
h------------

can grow with it.
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multi-user systems.

There’s no more computer overload
due to font loading, because the
new Talaris printstation stores
locally all the fonts anyone needs.
What about software? Talaris is
compatible with more than a score
of word processing and graphics
packages. Application flexibility?
Listen to this: 40 fonts standard
and 1000 to choose from; 3 built-in
emulations, including DEC LNO03;
1.2 Mbytes user-configurable
memory out of up to 5.5. Mbytes
total. And the Talaris printstation

is expandable. As my company grows, the printing system

So once again the MIS is a hit with the users. And that’s
what makes my job worthwhile.



1988: The Year
& | Of The Desktop

Dave Ma"erv Welcome to the promised land! Step right up to get your guided tour.
But wait a minute, there’s trouble in paradise! There are so many plat-
forms fighting to mount my desktop, it’s hard to tell which one is go-
ing to win. Over there, wearing the blue chips, is a 386 at 20 MHz clock.

It can really whip out the mips. Not only that, but now it seems to be running the first release
of a true multitasking operating system that isn’t UNIX! Too bad the OS/2 presentation manager
isn’t due until the end of the year.

Next, we have the MAC-IL. It features a sizzling CPU, perfectly marvelous color, a full user
interface that works, and a large complement of packages. Not only that, but it connects right
into my Thinwire and is basically at peace with all the devices that live there! Too bad it’s so
fiendishly difficult to program that wonderful user interface.

Sitting on, or should I say clinging to my desktop is a VAXSTATION 2000. It’s winning right
now because it runs VMS. I can import PC functionality through the Thinwire. The price is right
up there with the other two contenders. The reason that it’s clinging, rather than squatting hap-
pily is the great software gap. If I want a WYSIWYG desktop publisher for my newsletter, it lists
for under a grand on the MAC-II or the 386. Anything similar on the VAX costs as much as three
or more VAXSTATIONS for the program alone! I could go on endlessly because the problem ex-
ists in every area of software. Another problem is that the MV 2000 CPU barely whips out a
single mip. In the raw mip department it’s outgunned solidly by both the MAC-II and 386.

During 1988, the 386 will become very common and will be totally cloned, dragging the
price down to absurd levels. The 20 MHz versions that are top of the line today will be eclipsed
by faster chip sets tomorrow. Meanwhile, the MAC won’t be seen standing still. As Apple starts
to sell large volumes of units, the price of a MAC will come down and the speed will go up.
There’s a new chip from Motorola, the 68030, waiting in the wings that will inject new speed
enhancements and production economies.

Of course, we are forbidden from seeing the next workstation from Digital. All we can
do is visualize that wonderful new chip set that’s the heart of the 3xxx transposed into the VAX-
STATION desktop format. It’s a shame that software pricing is such a large issue, and one that
spans the entire market, rather than simply being DEC’s problem. If you study the PC world,
you’ll come back convinced that many of the newest wave of PC software really require 2-plus
mips to operate even in a single user configuration, and that those mips are well spent indeed!

Wouldn’t it be nice if we could pick the platform best suited to the job at hand and have
it join the DECNET network for mail and file serving? Nineteen eighty-eight may be a wonderful
year!
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Denver (303) 790-4444 MARYLAND
CONNECTICUT Baltimore (301) 995-6002
Wallingford (203) 265-7741 MASSACHUSETTS
FLORIDA Boston (617)935-5134
Fort Lauderdale (305) 429-8200 MICHIGAN

Melbourne (305) 725-1480
Orlando (305) 682-6923

Detroit (313)971-8220
Grand Rapids (616) 243-0912

Control Data is a registered trademark of Control Data Corporation. DEC is a trademark of Digital Equipment Corporation

MINNESOTA
Minneapolis (612) 830-1800

MISSOURI
St. Louis (314) 567-6888

NEW HAMPSHIRE
Manchester (603) 668-6968
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Marlton (609) 596-8000
Parsippany (201) 538-0900
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At Arrow, we've just made
buying a DEC™compatible
subsystem three times easier.

First, all our DEC-compat-
ible subsystems are fully con-
figured. So you won't waste
time locating and assembling
the right components for
your upgrade. In fact, you can
choose from standard
packages that incorporate
tower or full-rack cabinets
from Trimm Industries and
XMD, FSD, RSD, or EMD/Sabre
drives from Control Data
Corporation. And all our sub-
systems are equipped with
high-performance DEC-
compatible DILOG controllers.

Second, if our standard
packages don't meet your
requirements, Arrow’s
Custom Computer Products
Group can customize your
subsystem with enhance-
ments such as a sequential
power-strip, increased ventila-
tion, and cabinet casters.

Third, when you buy any
standard DEC-compatible
subsystem, we'll make sure
it's professionally installed by
Control Data Corporation’s
Engineering Services Group.
Pricing includes installation
and a one-year extended
warranty.

For more information, call
your local Arrow office. Or
complete and return the
attached coupon and we'll
send you—free—a literature
package including data
sheets from Control Data?
DILOG, and Trimm.

There is a difference in
distribution. Arrow:"

ARROW ELECTRONICS, INC.

N\N\OUV.
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ARROW ELECTRONICS, INC.
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[ Please send me—free—Arrow’s DEC-compatible
subsystem literature package.
(Offer expires February 29, 1988.)

[ Please have a salesperson contact me.

Company
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ACMS UPDATE

This is in response to John Biazzo’s ar-
ticle ‘““Transaction Processing, Part 4”
(October 1987).

I found Mr. Biazzo’s description of
Rdb’s capabilities inaccurate as well as
misleading. He stated, “...specifying the
RESERVING option, selected records are
locked from other users until the update
operation is completed.” While this is
ostensibly correct, Mr. Biazzo failed to
note that a relation can be opened for
SHARED READ, MODIFY, or WRITE. In
addition, in a given transaction, several
relations might have been invoked, with
only one being opened for update pro-
cessing. In a shared environment, the
relation opened for updating still would
be available for concurrent read and up-
date access. In an ACMS environment,
this is particularly important in that by

using ACMS, it is implied that several
users might wish to access a record at
the same time. If lock contention were
a problem, it would defeat the purpose
of using ACMS.

Finally, Mr. Biazzo states that
“...Rdb/VMS doesn’t use a UWA.”

This is true, but as the article sup-
posedly was discussing Rdb and its rela-
tionship with ACMS, Mr. Biazzo’s ra-
tionale does not apply.

In ACMS, a record could be
modified by invoking an ACMS “‘task,”
which in turn could retrieve the speci-
fied records by calling a COBOL pro-
gram with embedded RDO statements,
and then performing terminal I/O via a
TDMS request. The TDMS request
would store the data in a “‘workspace”

Address letters to the editor to DEC
PROFESSIONAL magazine, P.O.
Box 503, Spring House, PA
19477-0503. Letters should include
the writer’s full name, address and
daytime telephone number. Letters
may be edited for purposes of
clarity or space.

record defined in the Common Data
Dictionary (CDD), which would then be
used for terminal I/O. In this scenario,
once the records have been written to
the workspace, the locks are released.
Then, updating can be done on the ter-
minal, within the same task, which then
would invoke a request to perform the
terminal I/O to retrieve the updated in-
formation, and finally, call the high-level

DEC PROFESSIONAL
Trade Show Schedule

Plan to see DEC PROFESSIONAL at the following trade shows:

Uniform — Dallas, TX ....................
DEXPO East — New York, NY .....

.................................... February 8-11
.................................. February 16-18

CA Computer & Graphics Show — Los Angeles, CA.......... February 17

NCGA — New York, NY.....cocunnee..

.................................. February 22-24

DEXPO Europe — London England...............ccccooiiiiininni. March 1-3
Connect — New YOrk, NY ....cooiiiiiiiiiiiiiiiiiieniieereeeeesneeseseerans March 8-10
Artifical Intelligence — San Diego, CA ......cocooiiiiiniiiiennn. March 16-18
NEGA — Anahearn s CA L i iiininsiosismisssiinnss s ssn s March 20-24
Thterface;—a@hicap ORI acter s, (oco....cioiiutiti s biater does saasnio 3 March 28-31
World Computer Congress — Chicago, IL ...........ccccceeeeeeen. March 28-31
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Come and visit us at our booth. Talk
with our DEC PROFESSIONAL rep-
resentatives and discuss develop-
ments with our network of editors.
We look foward to meeting you.

CORRECTION: In December Letters, there
was an error in “HELPFUL INFORMATION.” The
second sentence of the second paragraph should
read, “Instead of using SYS$LOGIN, ... [ used the
logical variable SYS$SYLOGIN in its place”
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Introducing

@ Four concurrent
data transfer
modes
» User to Archeion
* Archeion to tape
» User to tape
» Archeion to
magnetic disk

@ Immediate access
to archived data

@ No hardware
of software
modifications
needed

* Only industry-
standard interfaces
used

® Up to 56
gigabytes on-line
storage and
retrieval

@ User-friendly
command station

* No need to learn
new commands or
procedures

@ 100 Percent
compatibility
with all VAX
computers

Archeion

EMC's Optical Disk Subsystem for VAX Computers

For more information or to order, call:

(In MA | 617-435-2541)

EMC

1-800-222-EMC2

2 The System

Enhancement Company.

VAX is a registered trademark of Digital Equipment Corporation. Archeion is a registered trademark of EMC Corporation.
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®
ENHANCED

PDP-11/70

AHEAD
1-305-792-3290

Experience enhanced loaded system. The addi-
performance in your PDP-11/70. tional Unibus bandwidth allows
INTRODUCING you to increase I/0 capacity, 1/0

transfer rates, and user loads.
® Add years of life to your DP investment.
® Stay with your existing operating system.
® [mproved user response on
CPU bound systems.
® Plug and Play—NO Major upgrade required.
® Add new and fastest disk technology.
® Less than 1 year pay back based on MK-11
maintenance costs.
Over two decades of design experi-
ence enables us to offer performance
products of unfailing reliability at the
lowest possible cost. How do you
know?? Because we have a lifetime
warranty and 24-hour
replacement guarantee. THE

INTELLIGENT
SOLUTION

#$5ETAS/ (DD3)

£1367 DIGITAL DATA SYSTEMS, INC

PEP-70

From DDS and SETASI, the com-
panies that brought you the “World’s
Fastest UNIBUS Memory,” now bring you
the “World's Fastest PDP-11/70 Mem-
ory” 4MB of memory all on one plug and
play module that resides in the CPU
backplane. The PEP-70 eliminates ex-
isting memory cabinets, associated
hardware, and maintenance costs $$.

The PEP-70 increases CPU and
bus throughput, thus allowing a pre-
viously CPU bound system to have
the same user response as a lightly

Note: PDP-11 und UNIBUS are registered trademarks of Digital
Equipment Corp.
PEP-70 is a trademark of DDS & SETASI

For additional information call or write.
DIGITAL DATA SYSTEMS INC
1551 N.W. 65TH AVENUE

FORT LAUDERDALE, FL 33313

(305) 792-3290

TWX: 910-997-4751 (DIGITAL) -
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The following are trademarks of Digital Equipment Corporation:

A-to-Z DECnet IAS PDP VAX
ALL-IN-1 DECsystem-10 IVIS PDT VAXBI
CDD DECSYSTEM-20 LAN Bridge P/IOS VAXcluster
DATATRIEVE DEC/Test LA50 Q-bus VAX DIBOL
D DECUS LA100 Rainbow VAXELN
DEC DELNI LQP02 RALLY VAXFMS
DECalc DIBOL LSI-11 Rdb/VMS VAXlab
DECconnect DNA MASSBUS RSTS/E VAX LISP
DECgraph Eve MicroPDP-11 RSX VAXstation
DECmail FMS MicroPower/Pascal RT-11 VMS
DECmate GIGI MicroVAX TEAMDATA VT

TOPS Work Processor
UNIX is a trademark of Bell Laboratories. ULTRIX WPS
MS-DOS is a trademark of Microsoft. UNIBUS

Macintosh is a trademark of Apple Computer Inc.
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language program used to perform the
actual update to the database.

The result is minimal lock conten-
tion problems. In fact, in most applica-
tions, a user is only going to want to
update one record at a time anyway;
consequently, any limitations associated
with a record stream would be elimi-
nated with a properly written record
selection expression (RSE). It would be
wiser to use RDO or DATATRIEVE pro-
cedures for mass database updates.
Robert A. Frasca
Cellular One
Greenbelt, Maryland

COULD BE BETTER

This letter is in reference to David
Bynon’s article on ALL-IN-1 in your
October issue (see BOIS, page 98). I
work in an ALL-IN-1 shop and have
found the package to have many of the
advantages in terms of application
development that Mr. Bynon describes.

However, I also have found that
ALL-IN-1 could be better in certain areas.
First of all, there currently are no soft-
ware control tools available that work
well with ALL-IN-1, though I understand
future versions of CMS or MMS will
remedy that.

Second, though the script facility
makes it easier to put ALL-IN-1 com-
mands together, more versatile script
directives than just .IF and .GOTO are
needed to make it a good programming
tool. I’ve found that at times, I need to
pass control to a more traditional
language like FORTRAN in order to ac-
complish a complex task.

Finally, because ALL-IN-1 is so flex-
ible, you have to be careful that pro-
grammers don’t get carried away. One
application that I’'m currently support-
ing was developed using COBOL, FOR-
TRAN, DCL and DATATRIEVE all tied
together by ALL-IN-1. It’s not an easy
task.

ALL-IN-1 is a good product and I'm
looking forward to Digital making it
even better in the future.

Shawn Chapla
General Electric Company
Largo, Florida ]
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WINDOWS FOR DATA®

Uncommon Screens

888784

Windows for Data XENIX

Windows for Data MicroVax
Windows for Data Vax 785
Hindows for Data 3BZ Unix

89/18/87

2598.688
2968.088
4968.68  4908.60
1995.88 3998.88

8.68 6.88

1295.84
2960.88

14380. 68
8.68
14388.88 *

1 Eﬂrihkééléctélanﬁ ESC exits qhuice wenu

Hf vou program in C, take a few
moments to learn how Windows for
Data can help you build a state-of-the-
art user interface.

@ Create and manage menus, data-entry forms, context-
sensitive help, and text displays — all within windows.

@ Provide a common user interface for programs that
must run on different machines and operating systems.

¥ Build a better front end for any DBMS that has a C-

language interface (most popular ones do).

FROM END TO BEGINNING
Windows for Data begins
where other screen packages end,
with special features like nested
pop-up forms and menus, field en-
try from lists of choices, scrollable
regions for the entry of variable
numbers of line items, and an ex-
clusive built-in debugging system.

NO WALLS

If you've been frustrated by the limitations of other
screen utilities, don’t be discouraged. You won'’t run into
walls with Windows for Data. Our customers repeated-
ly tell us how they've used our system in ways we never
imagined — but which we anticipated by designing Win-
dows for Data for unprecedented adapatability. You will
be amazed at what you can do with Windows for Data.

YOU ARE ALWAYS IN CHARGE

Control functions that you write and attach to fields
and/or keys can read, compare, validate, and change the
data values in all fields of the form. Upon entry or exit
from any field, control functions can call up subsidiary
forms and menus, change the active field, exit or abort

OUR WINDOWS
WILL OPEN DOORS

Our windows will open doors to
new markets for your software.
High-performance, source-code-
compatible versions of Windows
iy for Data are available for
A PCDOS (0S/2 soon), XENIX,
~ER3 UNIX, and VMS. PCDOS
versions are fully compatible with Microsoft Windows,
TopView, and DESQuiew. No royalties.

You owe it to yourself and your programs to try Win-
dows for Data. If not satisfied, return for a full refund.

Call for DEMO.

Vermont T
= m Ave.
Creative Richford, VT
Software 05476
Phone: (802) 848-7731 ext. 71

Telex: 510-601-4160 VCSOFT FAX 802-848-3502
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. . . SAME ISSUE,
DIFFERENT SIG . . .

QUERY:

John Astarita (SIG 12/MESS 128): I've been
experiencing ongoing errors while us-
ing my TU78 drive. The technician who
investigated the problem couldn’t find
an answer. But he noticed an excessive
amount of dirt because of the tapes we
use. Does anyone out there know of a
vendor who carries a tape cleaner so we
can at least eliminate the dirt? We use
6250 bpi tapes.

REPLIES:
Joy Veronneau (SIG 12/MESS 129): At a re-
cent DECUS LUG meeting here in Ver-
mont, the same question about clean
tapes came up. Someone from a very
large site said that they used to clean
tapes, even new ones, before using them.
But they found that Black Watch tapes
were so clean when purchased that they
don’t bother cleaning them anymore.
Hope that helps you out.
Karl Stippick (SIG 12/MESS 130): Regular
tape cleaning and verification could spell
the end of your problems with tape er-
rors. I'd recommend a tape cleaner with
a verifier, however.

Are you using back-coated tapes?
For the past several years, DEC has in-
cluded a paragraph in its tape user
guides stating that, to date, there are no
back-coated tapes that meet its specifica-
tions. 3M’s Black Watch is the most
famous of the back-coated variety, but
there are several others. The back
coating leaves a residue on the tape
handling surfaces in the tape unit; i.e.,
capstan, BOT sensor, air bearings and
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ARISTALK

How To Use ARIS

If you’re a subscriber to DEC
PROFESSIONAL, you can call up
our VAX and log into ARIS, our
Automated Reader Information
Service. In ARIS, you can down-
load programs from our publica-
tions, communicate with our
editors, request a change of ad-
dress, find additional information
about advertisers, order books
and back issues, check the guide-
lines for submitting articles, access
our cumulative index, take a peek
at our editorial calendar for the
year, and communicate with other
DEC users.

To log in, you’ll need your
subscriber number (it’s on your
mailing label). Then, just set your
terminal to seven data bits, one
stop bit and space parity, or eight
data bits, one stop bit and no par-
ity, and dial (215) 542-9458. Baud
rates: 300, 1200 or 2400.

buffer box. This back coating may be
helpful for pinch rollers or friction
capstans, but isn’t helpful for TU78s.
Also, if you add back coating, some-
thing else has to give, either oxide or
mylar.

Try cleaning the entire tape path

with Texpads, followed by tape cleaner
solution on linen pads at least once a
day, and the capstan at least once a week.
Pay particular attention to the buffer
door and the area just above the head
called the “pucker pocket.”

Alan Alto (SIG 12/MESS 141): John, I've
found that using the Black Watch tape
on both TU77 and TU78 tape drives pro-
duces lots of errors. Try to stay away
from them. As for a tape cleaner, find
a vendor who sells Computer-Link. I've
used this for years, and it seems to be
reliable and effective.

Also, on the tape drive there are
small blades to scrape the dirt off the
tape and suck it into a filter. Get your
gizmo-tech to take these off and clean
them often, or you can do it yourself.
There’s a small plate above the read/
write head held on by two small screws.
Remove the plate and the “tape cleaner”
will come off. Soak it in a cleaning solu-
tion for a couple of minutes.

Another hint might be to get DEC
to replace the filters from that tape
cleaning blade. There’s a filter canister
in the back of the drive. It should be
white. If it appears dirty, call DEC.

TARTAN TAPE TALK

QUERY:

Dave Campen (SIG 22/MESS 44): I'm cur-
rently using 3M No. 777 mag tape. I've
heard of users experiencing problems
with this tape. Does anyone have prob-
lems with this tape?

REPLIES:

Z.G. Wiedemann (SIG 22/MESS 46): I've
been using nothing but Black Watch for
some 18 to 24 months. The only prob-
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REPR!NTED FROM
DEC PROFESSIONAL MAGAZINE, MAY 1987

(WITH REVIEWS LIKE THESE, WHO NEEDS CLEVER HEADLINES?)

Find out why magazines like DEC Professional
and PC Week and over 60,000 PC users appreci- |
ate the convenient yet powerful features of
VTERM/220, VTERM III and VTERM/4010.
Send in this coupon and see for yourself.

|
|
VTERM/220: Precise VT220, VT100 and |
VT52 emulation with full KERMIT and XMODEM |
file transfer and automatic reformating of host |
files for insertion into spreadsheets and data bases. |
VTERM III: VT100 and VT52 emulation with |
many of the convenient features
of VTERM/220.
VTERM/4010: VT100 and
Tektronix 4010 emulation for

sooicacons. VTERIME

applications.
ENTER 108 ON READER CARD

.. PHONE NUMBER

I would like to find out why magazines like DEC Professional,
PC Week and others rate VTERM/220 so highly.

D Please send me the DEC Professional and PC Week reviews.

|

l
|:| Please send me information on your free 30-day evaluation ’
of VTERM/220, VTERM III and VTERM/4010. \

|

|

|

|

|

NAME TITLE
COMPANY

ADDRESS

CITY STATE Z1P

Write: Coefficient Systems Corporation |
611 Broadway, New York, N.Y. 10012

or call (212) 777-6707 ext 612
FAX: (212) 228-3137 TELEX: 6503156498

TERM refers to VTERM/220, VTERM IIl and VTERM/4010 from Coefficient Systems Corporation



lem I've found is that it sheds more than
the 700 series; you have to clean the tape
drive more often. We run three reels of
backup every day, and seven on
weekends.

We use a Kennedy 9100 1600 bpi
tape drive with an Emulex TC-12 con-
troller, on our VAX-11/750. The soft er-
ror rate is higher than with the 700 series
tapes, but we find it acceptable (no lost
data yet).

David Palmerston (SIG 22/MESS 47): We've
been using 3M Black Watch tapes of 600,
1200, 2400 and 3600 feet for more than
eight years now, on TU10, TE16 and now
TU80 drives, with no unusual problems.
The tapes seem well adjusted to the DEC
drives and have worked with both
RSTS/E and VMS during that time. I cur-
rently use tapes of from 450 to 3600 feet
in my backup farm, and regularly retire
them after about 60 to 70 full uses (about
24-30 months).

Andrew Duggan (SIG 22/MESS 48): | have
a Cypher tape drive with autoload that
won’t autoload a Black Watch tape. My
other drive, a DEC TUS80, usually works
OK with them, but the tapes hang that
drive more often than others. I stick to
the 3M No. 777 series, which isn’t Black
Watch.

A MATTER OF
RESPONSE TIME

QUERY:

Brad Campbell (SIG 12/MESS 188): I'm in-
terested in whether anyone has experi-
ence with a'large number of users (well,
not too large: 20 to 25 users logged in
over a DECNET comm session). The
users will be logging in on an 11/750
running ULTRIX, to an 11/780 running
VMS. Both machines will be running
DECNET. My question is what kind of
load can I expect on the 750 and the 780?
What type of response time can I expect
to receive for the users on the 750? The
users will be logged in remotely on a
single 9600 baud telephone line.

Kitty George (SIG 12/MESS ): Brad, if you
haven’t hooked up the DECNET be-
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tween the 750/ULTRIX and the 780/VMS
combo, forget it!

[ assume you’re using an asynch
line at 9600. (You didn’t specify whether
or not it’s over a phone line, but it
doesn’t matter.) You indicated a possi-
ble load of 20 to 25 users. My comments
are based on experience with three VAX
780 sites linked by 9600 baud direct
phone lines using DECNET. The first
user logged in across the net will get
semi-decent response time, except when
processing many single-byte messages,
for example, passing keystrokes from
EDT or another interactive editor ses-
sion, in which case response time is five
seconds or so.

As more users get on line, they have
to share the same physical link, which
means that when one dunderhead does
a DIR [*..]**;* on a RA81, all the other
users hooked up via DECNET will soon
nod off to sleep while that DIRECTORY
scrolls on the screen!

After you get about three users
logged in, you’ve maxed out on that
9600 baud line. Twenty users? No way!
Other considerations: DECNET generates
lots of interrupts, which in turn is dandy
for eating up CPU time on both the 750
and the 780. Having interactive users
makes it worse because most of the
message traffic will be single byte
messages. These generate a lot of
overhead because DECNET affixes and
strips off a lot of extra bytes to each
message for routing and error checking
purposes.

So, I suggest you look into a mux
hookup, instead, for this type of linkage,
in which case you’ll need more
DZ/DHU/DMF ports on both machines,
or DECSERVERS/Ethernet, or DEC-
SERVERS/muxes. In other words, don’t
spend money on DECNET software,
spend it on hardware to solve the
problem. ]

Increase value of system
Decrease training time
Decrease error rates
Increase productivity
Fully utilize your system
Give your keyboard the
legends, characters, languages,
& symbols you want.
DEC, IBM, WYSE, & others.
We stock EDT & Word
Processing also. Call Lee or
Daryl today for details.
(619) 581-6303

4901 Morena Boulevard, Suite 302
San Diego, CA 92117
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“Ijust recovered 20 percent
of my disk space with

PAKMANA¢

PAKMANAGER saves disk
space by pinpointing space
wastage. There’s no VMS
utility like it.
PAKMANAGER gives you

an instant detailed report of

disk space usage and
identifies specific ‘‘space
stealers”” such as:

« unnecessary duplicate files

« aged files

o excessive multiversion files

« overallocated blocks
* expired files

PAKMANAGER gives you
the vital information you

need to zero in on disk space

wastage and identifies
performance problems such
as wrong cluster factor,

excessive directory nesting, or

disk fragmentation.

Cost Effective

PAKMANAGER, like other DEMAC software, is
priced to allow you to recover the cost quickly.

It enables you to postpone the acquisition of expensive
hardware by allowing better use of existing resources.

PAKMANAGER also saves

money by increasing system T, SR IR

efficiency and eliminating
tedious hours of effort by
system support staff.

ENTER 301 ON READER CARD

Call us toll free at
1-800-267-3862

In California 714-553-8683

Canada and international
613-748-0209
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Safe

PAKMANAGER is completely
safe to use. No special
privileges are required. In
fact, no user files are ever
accessed while
PAKMANAGER'’S reports
are being generated.
PAKMANAGER works in
VAXclusters, shadowsets,
and over networks.

Powerful

Reports that now take days
to compile using standard
VMS tools, will be generated
in seconds. PAKMANAGER
identifies culprit files, and
gives you an efficient method
to deal with those files, and
recover valuable space
immediately.

Free Trial

Call us today, or use the

coupon to find out more about the new way to
manage your disk resources. We’re so confident you’ll
realize the tremendous benefits that PAKMANAGER
can bring to your site that we’re offering you a

FREE NO- HASSLE
TRIAL! Call us, or write
today, for more
information.

VAX and VMS are trademarks
of Digital Equipment Corporation
PAKMANAGER is a trademark
of DEMAC Software Limited
SQUEEZPAK is a trademark

of DEMAC Software Limited

Mail to:

Demac Software Limited
Suite 103

Bridge Plaza

Ogdensburg, New York 13669
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Scanning Today’s Inventories With
Portable Tele-Transaction Computers

Handheld Computers Can Provide High-Speed,
Accurate Wanding Over Long Periods Of Time

elxon Corporation pro-

duces a full line of hand-
held portable tele-transaction
computers (PTCs) for inven-
tory management. The PTCs
meet a range of applications,
from warehouse inventory
control to order entry. To
complement these hardware
has de-
veloped a specialized com-
puter language, TCAL, that
meets the needs of portable
data collection applications.

Telxon’s PTC-750 is a
radio-linked,
handheld collection com-
puter. It features a 16-line by
16-character LCD display and
an integrated FM radio. Data
entry is via the unit’s 50-key

systems, Telxon

real-time,

keyboard, pencil wand or
laser scanner. Application
programs are stored in 64 KB
EPROM capsules.
munications is provided by

Com-

the unit’s built-in radio, at
9600 bps, or via its built-in
RS232 port. The PTC-750 may
be connected to any serial
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printer for direct output.
Complementing Telx-
on’s PTC-750 is the RFX-30
base station. The RFX-30
controls RF communications
with up to 30 PTC-750 units
and provides an interface to

the host system.

The RFX-30 system
enhances produc-
tivity and reduces
errors in applica-
tions such as inven-
tory and shelf price

verifying.

For smaller applications,
Telxon offers the PTC-620.
It’s a handheld unit designed
specifically for simple appli-
cations requiring accurate,
high-speed wanding over
long periods of time. The
unit is small enough, weigh-
ing just 12 ounces, that bar
code scanning can be done
with one hand. The PTC-620
features include a 35-key
alphanumeric keyboard; a
reversible

snap-on, scan

head; a built-in communica-

tions port; and . program
storage in user changeable
ROM/EPROM capsules. The
unit’s operating system is
resident in EPROM. PTC-620
applications may be written
it TCAL.

In support of sophisti-
cated business and industrial
applications, Telxon pro-
duces the PTC-701. It’s
capable of handling a myriad
of applications such as point-
of-sale, retail price verifica-
tion, inventory control, field
service and meter reading. Its
features include a two-line
by 16-character LCD display,
a 45-key alphanumeric
keyboard, up to 256 KB of
RAM, and up to 80 KB of user
changeable ROM/EPROM
capsules. Communications
are provided by its built-in
RS232 port or through the
iternal " modem. ‘The
PTC-701 may be interfaced
with all Telxon portable bar
code readers and handheld
laser scanners. Custom ap-
plications may be written in
TCAL:

For more information,
contact Telxon Corp., 3330
West Market St., Akron, OH
44313; (216) 867-3700 or
(800) 321-2424.

Enter 422 on reader card
—David W. Bynon
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Autobank Supports The
Sharp Dealing End Of Business

Autobank Is A New Generation Of
Software Packages That Provides An
Integrated System For Securities Trading

hese days keeping up

with international
markets is more than a full
time job. Investors, bankers
and traders are trying to keep
pace with the ups and downs
of the market. Behind the
scenes is a network of com-
puters automatically trans-
ferring information. To have
a powerful trading edge, the
software settling and clearing
the deals must be thoroughly
reliable, accurate and invinc-
ible. Wilco International,
with offices in London, New
York and Hong Kong has
created Autobank, a fully in-
tegrated, international secur-
ities/trading banking system
that helps meet the challenge
of round-the-clock trading.
Originally developed by
Wilco for the UK. trading
house Cresvale Limited,
Autobank handles all transac-
tion elements, and provides
local and international
communications.

The Autobank software
is installed on a VAX 8500
at the Cresvale London of-
fice and linked via satellite to
a VAX 8250 in New York and
a VAX 8250 in Hong Kong.

Autobank features effi-
cient settlement, multicur-
rency and multibranch
accounting, management re-
porting, back office opera-
tions and networked com-
munications.

It ensures that every deal
made today is confirmed to-
day, and that settlement takes
place according to the in-
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structions associated with
each type of instrument.
Dealers and depot positions,
counterparty ledgers and the
funds diary are updated as
soon as deals are verified.
Automatic transmission of
closing positions is sent to
offices anywhere in the
world.

To simplify communi-
cations, Autobank routes
messages in the most cost-
effective way, whether lo-
cally, nationally or interna-
tionally. Users can link into
a variety of communications
sources including any Telex
network in the world, any
national packet switching
network, electronic mail, and
any number of private
message switches, and exter-
nal communications systems,
like Reuters or Telerate.

The Autobank system is
available on the entire VAX
range: the MICROVAX II at
entry level, the VAX 8200 and
8300 for departmental
systems, the VAX 8500 and
8550 for mid-range systems,
the VAX 8700 and 8800 for
top-end systems and VAX-
CLUSTERS for unlimited
systems growth.

The Autobank software
package ranges in price from
$225,000 to $325,000. To ob-
tain further information,
contact Wilco International
Inc., 61 Broadway, New
York, NY 10006; (212)
269-3970.

Enter 423 on reader card

CMD’s CQD-200 SCSI host adapter offers an upgrade path
to SCSI optical disk and magnetic tape products.

SCSI Host Adaptor

Bridges The Gap

Q-bus SCSI Host Adaptor Supports

Disconnect/Reconnect

he CQD-200, from CMD

Technology Inc., is an in-
telligent dual-wide Q-bus
SCSI host adaptor that’s fully
compatible with the DEC
Mass Storage Control Pro-
tocol (MSCP) drivers.

The adaptor can be used
with the LSI-11/23, 23+, 73,
83, MICRO/PDP-11, and other
MICROVAX II CPUs. It sup-
ports RI-11) 18X+, "RSX,
RSTS, MICROVMS and other
operating systems that use
the DU driver, in addition to
18-bit or 22-bit Q-bus ad-
dressing, block mode DMA
transfer, 16 KB sector, com-
mand queuing, seek optimiz-
ation, standard SCSI bus
arbitration,
reconnect, and all required
SCSI commands. Up to seven
SCSI target devices (magnetic
or optical) can be connected
to the CQD-200 with SCSI

disconnect/

Capability

bus data transfer rate to 2 MB
per second.

With an on-board util-
ity for users to configure and
format drives, the adaptor
also can scan bad blocks and
replace them automatically.
The drive configuration is
stored in an on-board non-
volatile RAM (NOVARAM). It
contains a user selectable
automatic bootstrap option
that can boot up the system
on power up.

The CQD-200 SCSI host
adaptor lists for $1,250. For
more information, contact
CMD Technology Inc., 3851
S. Main St., Santa Ana, CA
92707, (714) 549-4422.
Enter 419 on reader card

—Suzanne Garr
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Clearpoint’s MV2000 memory card provides greater density,

performance and reliability.

Clearpoint Expands To A 16-MB
Card For The MICROVAX 2000

Memory Access And Cycle Times Are
Unchanged By The Increase In Capacity

A new 16-MB memory
card for the MICROVAX
2000 and VAXSTATION 2000 is
available from Clearpoint
Inc. The MV2000 allows users
to achieve identical processor
and memory performance to
the full configuration
MICROVAX 1IIs at approx-
imately half the price. Ac-
cording to John Stadler, ex-
ecutive vice president of
Clearpoint Inc., “The key
feature about this product is
that the MICROVAX 2000 and
the VAXSTATION 2000 can be
brought up to the same mem-
ory as the MICROVAX II. It
was the memory capacity
that we addressed in our
development of the 16-MB
memory card.”

The MV2000 replaces the
2- or 4-MB daughter card
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that comes with the original
system and brings it to a full
memory complement of 16
MB. Memory access and cy-
cle times are unchanged by
the increase in capacity. The
board uses surface mount
megabit DRAM technology.

Stadler stated, ‘The
memory card is targeted
toward two markets: univer-
sities because it gives them
the option to expand their
memory capacity on the
MICROVAX 2000, and CAD
companies.

The MV2000 comes with
a lifetime warranty and a
24-hour before-repair re-
placement policy.

List price for  the
MV2000 is $7,450 in single
quantities. For more infor-
matio'n, contact Clearpoint
Inc., 99 South St., Hopkin-
ton, MA 01748; (617)
435-5395.

Enter 420 on reader card

Access Technology And
Relational Technology
Unlock Hidden Data

The Database Connection and RMS
Gateway Share A Common Theme

0 ne of the most frustrat-
ing problems of the
computer age is incompati-
ble data. This problem crops
up constantly, in fact so
much so, that we take it for
granted.

An example: A broker-
age house has an application
that keeps track of cus-
tomers’ portfolios. When ac-
count managers write to
their clients, however, they
can’t access portfolio data
from the word processing
software. They frequently
must exit from the word
processor, enter the portfolio
write down
some facts, then type them

application,

into the letter. The informa-
tion they want is there, but
they can’t get to it easily
from within the word
processor.

Both Access Technol-

ogy of South Natick, Mass-
achusetts, and Relational
Technology of Alameda,
California, have recently an-
nounced products that ad-
dress this kind of problem.
Also, both companies’ prod-
ucts are extensions to their
existing products. The
Database Connection from Ac-
cess lets users bring data
from VMS databases into
their 20/20 spreadsheets. RMS
Gateway from Relational
Technology allows users to
read VMS files from their
Ingres database systems.
The Database Connection
is a menu-driven query sys-
tem that lets 20/20 users ac-
cess data stored in VAX Rdb,
VAX DBMS and VAX RMS
files. When you install the
Database Connection it be-
comes a part of the 20/20
software, and is one of the

SORT FIELDS

Screen 1: The 20/20 Database Connection allows you to
select external files and fields, query fields and sort methods.
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WHY40 OF DEC’S TOP 50 CUSTOMERS
DEPEND ON INGRES.

In a word...performance. Today’s most respected
information managers and MIS professionals
are investing in Digital VAXclusters as part of their
information management solutions. And when
they do, they're turning to INGRES to maximize
return on investment. They know that INGRES
is the only relational DBMS designed to optimize
VAXcluster performance. Here’s how:

Superior processing power and versatility.
INGRES harnesses the power in VAXcluster

architecture, turning it into a multi-processing data-
base server for hundreds of concurrent users.
Through the use of advanced caching, query opti-
mization, and distributed lock management,
INGRES gives DEC’s top customers the peak cluster
performance they need to drive a range of high
Howered appllcatlons as diverse as realtime shop

oor control or the daily clearing of billions of
dollars in financial transactions. Only INGRES fully
leverages their VAXcluster investment by supporting
system expansion for years to come. Whenever
additional capacity is required, they can simply plug
another INGRES node into their cluster.

Production systems tolerant to a fault.

When it comes to reliability, the DEC Top
40 count on INGRES for data/transaction integrity
and fault-tolerant DBMS operation. Even if a
node goes down, other cluster users go right on pro-
cessing; INGRES automatically keeps the database
consistent. INGRES takes full advantage of DEC
features like disk shadowing to guarantee production
systems are up and running when theyre needed.

Award-winning 4GL development tools.

Now you can achieve the order-of-magnitude
increases in development productivity enjoyed by
DEC top customers. INGRES makes it easy to
prototype apphcatlom then implement across the
desired Operatlng environments. INGRES even
protects investments in earlier generatlon language
programs. A rich set of host 1dnguage interfaces
makes it possible to tie existing programs to
INGRES applications as you build them.

With so much going for it, plus support and
service that sets an industry standard all by itself,
it’s no wonder so many top ‘DEC customers like GE,
Kodak, and Citicorp de end on INGRES. To find
out how to put INGRES solutions to work in your
VAXcluster, just send in the coupon and we'll
mail you a free information-packed report entitled
“Maximizing Vaxcluster Productivity with INGRES”
Or for even faster action, call 1-800-4-INGRES.

ENTER 150 ON READER CARD

[J Send me my free report.
[0 I'd like to attend a free INGRES

seminar in my area.

[J Have a salesperson call me.
[0 I'd like to know more about the
INGRES sampler.

Name

Company.
Title

I Mailing address |

City. State 7i}y

INGRES

Relational Technology

Telephone
Mail to: INGRES

Relational Technology

1080 Marina Village Parkway
Alameda, CA 94501-9891

Or call: 1-800-4-INGRES ' 113

INGRES Distributed DBMS for VAX/VMS, UNIX, MS-DOS, IBM VM/CMS, MVS.

DEC Top 50 from Computer Intelligence Survey. © 1987 Relational Technology



Screen 2: Once the query is completed, the 20/20
Database Connection brings the retrieved
data in 20/20, at a defined target.

options available as you use
20/20. When you select the
Database Connection, you are
presented with a screen of
menus that help you write
the query you have in mind
(see Screens 1 and 2.) It then
searches the database or file
you have chosen, retrieves
data that matches your query
and puts it into your spread-
sheet. It also has an expert
mode for users who know
one of the DEC native query
languages.

RMS Gateway operates
on a very similar principle.
Ingres is a full-function rela-
tional database system. Data
that wasn’t stored in an
Ingres-controlled file, how-
ever, has been inaccessible to
an Ingres user. RMS Gateway
provides Ingres users with a
way to get at RMS files.

read from Ingres just as if it
were a relational table. The
RMS file can be accessed in-
teractively from Ingres’s SQL
query language, from em-
bedded SQL in a program-
ming language and from the
Ingres report writer.

Both of these products
have a common limitation:
They give you read-only ac-
cess to data that is stored in
places outside 20/20 or Ingres.

This is both a curse and a
blessing. It can be a curse
because, at some point, you
will want to modify data you
bring into your spreadsheet
or database. Suppose you
discover an erroneous
assumption in some numeri-
cal data you put into a 20/20
spreadsheet, an error that
could lead to incorrect
results. If the assumption is
contained in data that you
imported with the Database
Connection, you won't be able
to fix it from within 20/20.
You'll have to find whatever
program maintains the data,
and use it to fix the problem.
Of course, you may not be
able to find this other pro-
gram or know how to use it
if you find it. It’s easy to im-
agine a similar example for
RMS data that you bring in-
to an Ingres application with
RMS Gateway.

However, the read-only
nature of these products also
is a blessing. Usually, you
don’t want people to modify
data when they import it to

a speadsheet or database
from an outside source. Un-
supervised data modification
causes far more problems
than it solves. In the long
run, you are better off to
have crucial data controlled
by just one program.

The Database Connection
is priced as an add-on prod-
uct to 20/20. Prices range from
$1,200 for a MICROVAX II to
$5,000 for a VAX 8800.

RMS Gateway is also an
add-on product, priced from
$450 for a VAXSTATION to
$24,000 for a VAX 8978 cluster.
For more information,
contact:

Access Technology

Six Pleasant Street

South Natick, MA 01760
(617) 655-9191

Enter 430 on reader card

Relational Technology

1080 Marina Village Pkwy.

Alameda, CA 94501

(800) 446-4737

Enter 431 on reader card
—Charles Connell
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: After RMS Gateway is RMS Manager - .
installed, an Ingres user can rrr
enter the structure of an RMS wr

file in the Ingres data dic-
tionary. He also can define
multiple views of a single
file. The RMS file then can be

Materials
Procurement

Ingres Gateway products allow the Ingres relational database to read files that aren’t
part of the database system. In this diagram, a manufacturing application stores data in
VAX RMS files. The Ingres RMS Gateway lets Ingres users access the data that previ-

ously was unavailable to them.
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Would You Read The Whole
Dictionary To Find The
Definition Of One Word?

You wouldn’t read the whole dictionary to find
the definition of one word ... So why waste
countless man hours going through page after
page of large documents and other text format
files searching for specific references? STATUS,
the world’'s most advanced text storage and re-
trieval system from CP International allows you
to search, cite, and display references, no mat-
ter how specific, in seconds.

STATUS provides you with immediate access
to any information in your files, both structured
and unstructured. Contracts, product reports,
atalogs, service manuals, large volumes of leg-
islation, government regulations and patent
summaries can be searched and referenced in
almost any way imaginable ... right down to
specific words or phrases. It's littie wonder that
STATUS software has received rave reviews
from so many of the world's largest oil compa-
nies, banks, pharmaceutical companies, power
companies, federal agencies, and state and local
governments.

=5

Best of all, STATUS is backed and supported
by CP, a leader in data processing technology
for nearly 20 years. Our staff of text-based sys-
tems experts are specially trained to conduct
complete analysis, installation and support,
whenever required.

For more information and a free product bro-
chure, call or write CP International at 210
South Street, New York, NY 10002. (212) 815-8691.

ENTER 230 ON READER CARD

International, inc.
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Online
Transaction
Processing

OLTP

Wuat 1s 1t?2 And should I care? By PHILIP A. NAECKER

ONE OF THE differences between DEC
and IBM is that IBM systems are thought
to provide superior performance for
Online Transaction Processing (OLTP)
applications. Because DEC systems have
evolved from an online (interactive) en-
vironment while IBM systems have
evolved from a batch-oriented environ-
ment, that statement may seem surpris-
ing to the average DEC user.

Many DEC watchers have been say-
ing that OLTP is DEC’s soft underbelly
in the battle with IBM and the rest of the
mainframe vendors, but it’s clear that
DEC now is moving to address its weak-
nesses in the OLTP arena. DEC’s ad-
vances in OLTP application performance
will come on several fronts, some very
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specific to OLTP applications and some
that will reap rewards for a much
broader class of applications, probably
including yours.

What Is OLTP?

OLTP applications typically involve the
interactive update of large or complex
databases by many users simultaneously.
Good examples include airline reserva-
tion systems, teller systems at banks,
securities trading systems, order entry
systems like those used to order from
catalogs, and even many of the com-
ponents of a modern Computer In-
tegrated Manufacturing (CIM) system.
An exact definition is hard to come by,
but most OLTP systems have some or all

of the following attributes:

1. Interactive update of large or com-
plex databases.

2. Tight response-time goals.

3. Sophisticated systems for assuring
reliability and availability.

4. Simultaneous access by many users.
5. Excellent provisions for ensuring that
entered transactions are completely
executed.

The largest OLTP applications are at
the high end of all of these requirements:
multigigabyte databases, subsecond re-
sponse times, at least 99 percent uptime,
hundreds or even thousands of simul-
taneous users, and transaction safe-
guards suitable for activities involving
millions of dollars.

DEC PROFESSIONAL



OLTP

Table 1.

Component Function

VAX processors CPU

Cl High-speed, high-reliability Computer Interconnect

Cluster hardware High-availability access to CPUs and mass storage

HSC Storage controllers to provide high-availability access to disks even when some

processors fail

Terminal Servers Allow connection to multiple processors so that the failure of a single.processor will not
prevent any users from getting access to the application

Ethernet Services terminal servers and workstations

The hardware components of a VAX-based OLTP system.

Component Function

VMS Operating system

Shadowing Works with HSC to provide improved performance and protection against failure of a single disk
TDMS Terminal Data Management System — supports screen forms and data validation and editing
ACMS Application Control and Management System, the central component of a DEC OLTP system -

provides the means to create and manage complex OLTP applications and interfaces those
applications with TDMS, Rdb, DBMS and DECNET

Rdb DEC’s relational database product
DBMS DEC’s CODASYL-compliant (network) database product
DECNET Supports the distribution of OLTP applications to multiple nodes in a network

The software components of a VAX-based OLTP system.
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What is a Transaction?

Central to understanding OLTP and its effect on the DEC marketplace is a good
understanding of the T in OLTP—transaction. In its simplest form, a transaction is a
series of actions in a computer that are treated as a single entity. In database parlance,
transactions are “‘atomic.” That means they cannot (or at least should not) be divided
into smaller parts; all of the parts of the transaction must take place, or none of them
take place. '

The purpose of an atomic transaction model is to preserve database consistency
by ensuring that database update operations never are partially completed. Although
this definition of a transaction may seem simple and reasonable, in practice it varies
widely from application to application.

At a DEC-hosted roundtable at the DECUS Convention in San Francisco last year,
several DEC database gurus asked users the seemingly simple question, ‘““What is a trans-
action?”” The dozen experienced users present gave eight different answers.

One reason for so many different views has to do with the variety of applications
using databases and, similarly, the wide variety of applications performing OLTP.
Perhaps the simplest and most familiar transaction system is the personal checkbook.
A checkbook application is a good example of a transaction processing system with
a transaction file (the check register) and a master file (our balance). There typically
are three types of checkbook transactions:

1. Write a check or transfer money from the account.
2. Make a deposit or transfer money into the account.
3. Make an adjustment.

In recording each of these transactions, there are two separate actions taken: Create
the transaction record (write an entry in the check register) and update the master record
(the account balance). In a manual system like the checkbook, you also write the check
or give the deposit to the teller. But in an automated system, simply writing the entry
in the log and updating your balance is enough to cause a transaction.

Obviously, to transfer money in or out of an account, there must be a correspond-
ing entry on the other side of the balance sheet because you’re putting the money in
another account. Therefore, if this system were put online, there would be transactions
to the other account. A deposit record would be written and the other account’s balance
would be updated. On the other hand, an adjustment transaction is single-sided; there’s
no other side, and you simply write the transaction in the transaction file and update
the master file (your balance).

We now have a very good model for a simple online transaction. When transfer-
ring money online between two accounts, there are four parts to the transaction:

1. Create the outgoing transaction record.
2. Update the account balance of the account to receive the debit.
3. Create the incoming transaction record.
4. Update the account balance of the account to receive the credit.

Obviously, if this system is to function in an online environment, you want to en-
sure that there are no partial transactions; e.g., either all four steps or none are done.
You don’t want money transferred out of your account (steps 1 and 2) and not trans-
ferred into the other party’s account (steps 3 and 4); you'd still owe the money because
it wouldn’t have received your payment.

In a batch environment, you can construct batch totals and special programs to
verify that the entire transaction has completed, and then correct those transactions in
error. But in an online environment, the time constraints mean that you must design
the entire system from the ground up with guarantees that the transaction will take
place immediately and as an atomic unit.
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The T in OLTP stands for trans-
action, a series of actions in a computer,
like updating various files, that are
treated as a single entity. A simple trans-
action may involve just a few operations;
e.g., writing a couple of log records and
updating a couple of master files.

Complex Transactions

Most OLTP systems are far more com-
plex and may involve hundreds of look-
ups and dozens of updates to master files
and logs. These all must take place either
as an atomic unit or not take place at all.
Consider the following archetypical
OLTP applications and some simplified
views of their transaction definitions:
1. Airline Reservations — A reserva-
tion system must allow the agent to
handle your entire trip as a unit, includ-
ing stopovers, transfers to another plane,
connections, and so on. If you pay by
credit card, the system must be able to
verify your credit card number online.
There must be adjustments to your Fre-
quent Flyer records, requests for special
meals sent to vendors at airports along
the trip, and credit made to your travel
agent for booking the flight. Obviously,
if you later cancel your trip, these ac-
tivities must be rolled back as a single
transaction so the agent doesn’t have to
search for all the components and ex-
plicitly remove them.

2. Credit Card Adjustment — In this
application, each transaction has a debit
and credit side. When you call your
credit card company to eliminate a
charge, some other account must pick
up that charge (probably the merchant
who charged you in the first place). But
the transaction also becomes more com-
plex: An investigation of the charge
might be instigated, the magazine might
be notified that you're cancelling your
subscription, or any number of other
records might be created, all as part of
the same transaction.

3. Inventory Applications — On a
factory floor, transaction control helps
to ensure that the same part isn’t reserv-
ed for use by more than one process and
that unused parts are returned to the
storehouse.
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Now with MNP"
Class 5 Error
Correction...

Error-Correctlng
2400 bps Modems from
Multi-Tech Systems:

Whenit has
to be as good

asitis fast
AR

® Dial-up 2400 bps modems have arrived. More
datacomm users are upgrading from 1200 to 2400
than ever before. But there can be a flip side to
increased speed: more transmission errors.

® That's why our MultiModem224E™ offers MNP ™
error correction. Available in our 2400 bps desktop,
internal and rack-mounted modems, MNP gives you
100% error-free transmissions, no matter how bad the
phone line. MNP does it without the speed degra-
dation of less efficient, software-based protocols.

® Another important point: MNP Class 3 has
emerged as an industry standard. It's now in the
public domain, and has been implemented in
virtually all 2400 bps modems that offer error-
correction.

® So, why buy error-correcting modems from Multi-
Tech? There are many good reasons, including:

1. Multi-Tech modems are 100% Hayes-compatible
(more so than Hayes’ own 2400 bps modems*),
and our MultiModem224E with error-correction
costs less than a Hayes Smartmodem 2400 ™
without this feature.

2. Bonus features, like speed conversion, both
synch and asynch operation, battery-backed
option settings and phone number memory.

. Versatility: the auto-dial/auto-answer Multi-
Modem224E runs at 2400, 1200 or 300 bps, with
or without error-correction, automatically!

4. Our two year warranty means something. Since
Multi-Tech modems are designed and manufac-
tured at our Minnesota headquarters (as they
have been for the last sixteen years), you can be
sure we'll be here when you need us.

e Please call us toll-free at 1-800-531-0019, for
additional information...get a modem that’s as good
as it is fast! *InfoWorld—8/5/85—-reprints available

w

ENTER 142 ON READER CARD
Trademarks: MultiModem and the Multi-Tech Systems logo:
Multi-Tech Systems Inc. * MNP: Microcom Inc.
Smartmodem: Hayes Microcomputer Products, Inc.

Networx

DATA PRODUCTS COMPANY, Inc

Networx Data Products Company, Inc. ¢ 80 Modular Ave. ¢ Commack, NY 11725
1-800-531-0019 ¢ 1-516-864-5800 * FAX 516-864-5875 * Telex 6004981
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So, why go to all the trouble of
creating an OLTP system when the
same functions have been performed for
years with batch-oriented programs for
keeping and correcting financial records,
for example?

There are both internal and system-
wide advantages for using OLTP. From
the point of view of the application, an
OLTP system actually is simpler than its
batch counterpart. For example, a batch
system has to have a way to report on
corrections (control reports), report
errors in the input (verification), verify
control totals and similar functions. Just
the act of dealing with bad input data,
for instance, is much easier in an online
system than in a batch system. The sys-
tem simply tells the operator not to pro-
ceed until valid input is provided, in-
stead of providing a means to correct er-
roneous data already entered.

The external advantages for OLTP
basically are competitive. When you
make a telephone call to a package
delivery service, you want to know
what time your package will be picked
up, when it will be delivered, and make
adjustments to your account for billing
errors. The delivery service that can
provide this capability to its customers
(for instance, even when you don’t re-
member your account number) will
have a competitive advantage over the
service that requires you to write a let-
ter to request a change in your billing.

Fault Tolerance And Availability
The OL part of OLTP implies that the
reliability and availability of an OLTP
system are critical factors in its success.
Reliability describes the susceptibility of
the system to errors and failures, and
availability describes the overall uptime
characteristics of the system.

Some computers achieve high reli-
ability by means of a fault-tolerant
design. The computer manufacturers
with the highest level of fault tolerance
(notably Tandem and Stratus) include
special-purpose hardware and software
included in their systems.

In these systems, the entire data
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path is duplicated, and hardware checks
between the primary and backup sys-
tems enable the instantaneous detection
of any errors and the automatic switch-
over to the backup system. Such systems
are very attractive for process control,
fund transfer and other real-time ac-
tivities where even a momentary lapse
in the availability of computer response
could cause serious disruptions.
DEC’s approach to high availabil-
ity is a notch below these fault-tolerant

systems. DEC’s high-availability systems
are VAXCLUSTERS running VMS with
multiple disk controllers (HSCs), multi-
ple processors, reliable interconnections
(CI), independent terminal controllers
(DECSERVERS) and shadowed disks.
In DEC’s VAX architecture, VAX-
CLUSTERS and symmetric multiproces-
sors (SMPs) aren’t capable of instan-
taneous error detection with instan-
taneous failover. In fact, DEC has stated
that fault tolerant capability isn’t a goal

ACMS

The Application Control and Management System (ACMS) was introduced by DEC
in 1983. The ACMS layered software product consists both of development and run-
time components that let professional software engineers (not end users) develop and
manage complex OLTP applications.

ACMS is a high-end product, targeted at those OLTP applications that take three
or more programmer-years to develop. ACMS applications are highly structured, and
modules and entire subsystems of an ACMS system (called tasks and applications in
ACMS lingo) can be changed, started or stopped in a very controlled process without
adversely affecting any active ACMS users.

ACMS applications are developed as two independent parts, application develop-
ment and application control. The development of an ACMS application can proceed
without knowing exactly how it will be used and what the user menus will look like,
and without concern for the access control (security) aspects. These control tasks are
handled in a separate (and possibly parallel) phase of the application development process.

For a major OLTP application, ACMS has considerable advantages over standard pro-
gramming methods under VMS because many fewer VMS processes are required to sup-
port a given number of users. In a standard programming approach, each OLTP user
would have his own VMS process and typically would run the same or similar pro-
grams, each program containing all the code and data to display screen forms, retrieve
information from the user and update databases.

In the ACMS approach, one VMS process controls a great many terminals, all per-
forming standard ACMS data display and retrieval operations. Generically, this is called
the exchange step because data is exchanged with the user. The exchange step uses ACMS
menus to control program flow, TDMS screens and TDMS requests to control the input
to the TDMS screen. The data retrieved from the user is placed into special buffers called
workspaces. These buffers are transferred to separate processes called servers, which handle
the processing step.

The processing step can execute a standalone program (such as DATATRIEVE), a DCL
command procedure, a non-ACMS program, or special ACMS programs that the task
developer constructs. A server can execute a program on behalf of many users, all from
the context of a single process. This approach has many advantages over the standard
VMS programming approach:

1. A single process services many terminal users, thus conserving computer resources.
Further, the exchange step (terminal display) is handled on the local node while the
processing tasks may be handled on one or more remote nodes.

2. Server processes can be started (performing initialization activities like opening files
or databases only once) and then left dormant, available to service requests from any
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for its clusters and SMPs. As of this
writing, DEC offers only one system
with significant fault-tolerant capabil-
ity. The MIRA system consists of two
MICROVAXs with special hardware and
software for switching peripherals if one
of the two systems fails, but the user
must develop the software to detect the
need for failover.

DEC’s high-availability offerings
protect against the failure of any one
component. If one HSC goes down, the

disks still are available via another HSC.
If a disk fails, disk shadowing can pro-
tect the data and keep the system run-
ning. If a processor fails, the users can
connect to another processor via the ter-
minal server.

Compared to the fault-tolerant
systems, though, DEC’s architecture has
one serious limitation: All system con-
text is lost if a processor goes down.
That is, unless the application program
keeps a great deal of user context on disk

transactions for rollback and commit.

of the terminal users. Because a server can be preactivated, response to a processing
request can be much faster than using standard programming techniques.

3. If the database being updated is updated only by a single server process, update re-
quests will be single-threaded through that server, thus avoiding the need for complex
and high-overhead locking. There also are ACMS language clements to control database

4. Server processes can be started and stopped cleanly, therefore effectively control-
ling the corresponding processing steps. As a result, it’s possible to shut down an ap-
plication without banishing the users. Similarly, new versions of applications can be
brought up without doing anything to the users.

An entire ACMS application and its component tasks are defined using the highly
structured languages built to define the application in a top-down, outside-in
methodology. The actual processing steps can be written in standard VMS languages
nearly independently of the application control or management environment.

Terminal
A
Process

Terminals

Databases
and files

Procedure
Server 1

Procedure
Server 2

Procedure
Server n

ACMS uses one process to control many terminals and many procedure servers
to respond to requests for processing. Each procedure server may do a different
function, or there may be more than one server available for certain very busy
functions. Servers may also reside on remote nodes.

JANUARY 1988

(a very difficult and resource-intensive
operation), there’s no way to pick up
where you left off and have the users
return to processing at exactly the same
point but running on another processor.
And, for certain operations like access
to allocated devices such as tape drives,
there’s no way to fail over the device
from one processor to another under the
VMS architecture without losing critical
context information such as tape
position.

Another problem is the cluster re-
configuration time (anywhere from sev-
eral seconds to more than one minute,
depending on the characteristics of the
cluster), when one cluster member
enters or leaves a cluster. During cluster
reconfiguration, all processing on all the
cluster members must halt. For some
OLTP applications, this interruption
simply is too great.

Other problems are less severe but
appear in various specialized OLTP ap-
plications. Because of the interrupt
handling and other involvement of the
CPU in terminal /O, the overhead of
terminal work can be a source of per-
formance problems in VMS OLTP ap-
plications. Image and process activation
overhead (the resources required to start
a VMS process or a program) also are
potentially serious limitations to certain
kinds of OLTP applications. Also, in
some cases, the way the VMS scheduler
works (round-robin scheduling for CPU
time) makes elapsed time response too
dependent upon system load.

The DEC OLTP Solution

The Digital solution to OLTP systems
consists of a number of hardware and
software products; it’s a far cry from
“Here is a complete OLTP system in one
nice neat package’” Table 1 lists the
hardware components of a VAX-based
OLTP system from DEC, and Table 2 lists
the software components.

The Digital approach is to build an
OLTP solution from this menu, adding
the components required to meet the
specific needs of the OLTP application.
For example, if the advantages of highly
reliable and high-speed computer inter-
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connect and HSC aren’t required in your
application, you might not select the
clustering hardware approach. Similarly,
you could choose either a CODASYL-
compliant database (DBMS) or a rela-
tional database (Rdb) or no database at
all and simply use VAX RMS for manag-
ing your application’s data.

Throughput
The unit of measure for an OLTP system
is the number of transactions per second
(TPS). There’s a standard benchmark that
many OLTP vendors use (TP1), but as in
other kinds of benchmarks, throughput
benchmarks generally aren’t comparable
from one machine to another or one
software system to another. The only
truly useful benchmark is one based on
the characteristics of the application of
interest. Generalization from a standard
benchmark is both naive and risky.
Common wisdom holds that most
OLTP systems require only about five to

10 TPS at peak load, although there are
certainly applications that would exceed
the 200-400 TPS of the largest transac-
tion-oriented computer systems if more
capacity were available. Before you ask,
“Only five transactions per second?”,
remember that these are complete trans-
actions, not just individual /Os or com-
putation steps, and may include numer-
ous lookups, modification to several
database relations and considerable
other processing in the area of database
integrity and concurrency.
Transaction rates of a few-per-sec-
ond are within the realm of reasonably
sized VAXCLUSTERS, but VAXs using
DEC’s hardware and software solutions
likely will have problems satisfying the
load when the transaction volume
reaches the hundreds. The reasons for
this are many, including limitations in
the cluster architecture, performaﬁce
problems with individual layered soft-
ware products, and the general time-
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sharing nature of VMS. Yet, to compete
with Big Blue in OLTP, Digital must be
able to deliver a solution capable of run-
ning a large-scale OLTP application like
an airline reservation system.

Several articles in the trade press
have indicated that Symmetric Multi-
Processor VAXs (SMPs) will be the solu-
tion to DEC’s OLTP throughput worries.
Certainly SMPs will help increase the
number of transactions that a VAX can
handle because they’ll greatly increase
the compute available and reduce the
dollars-per-mips factor. And, because
SMPs will support simultaneous I/O ac-
tivity from multiple processors, there’s
no inherent architectural limitation in
using that compute resource for OLTP
applications.

But just because the resource is
there doesn’t mean that the OLTP ap-
plications will be able to use it. There’s
a good deal of software development to
be done to use multiple processors ef-
fectively in an OLTP environment on
VAXs. This is true both in VMS and in
the layered products, and it probably
will be at least a couple of years before
we see the fruits of that labor.

Certainly, one way that DEC is ad-
dressing the OLTP throughput issue is
via distribution of the application. Dis-
tribution refers to the ability to break an
application into multiple components,
each running on a different processor.
The ACMS product already has some
capability to help you distribute an ap-
plication by running the terminal I/O
(exchange) steps on a different machine
than the processing steps. And, the re-
cent announcement of the Distributed
Name Services, Distributed File Services
and Distributed Queue Services is an in-
dicator of how strongly DEC feels about
distribution as a solution tool.

DEC has enough products and
tools to make its systems robust entries
in the OLTP arena. However, the real test
of DEC’s OLTP prowess will be success
in the marketplace, and Digital has yet
to demonstrate a solid foothold there.
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The Touch
Tone Telephone
As A Terminal

BY DAVID W. BYNON

HAVE YOU EVER noticed how some of
the most difficult problems are resolved
with a simple tool that’s right under our
noses: the telephone system? We use the
phone system daily for business, per-
sonal calls, emergencies and transmit-
ting data among computers. It’s inex-
pensive and always there when you need
it. But, many of us have overlooked the
obvious: touch tone telephones as
terminals.

The majority of all businesses and
households in the United States have, or
have access to, a touch tone phone. The
ability of the touch tone phone to gener-
ate audible tones of variable pitch makes
it a useful computer terminal. This sim-
ple, but powerful, capability should not
be overlooked.

To use a touch tone phone as a ter-
minal requires a special piece of equip-
ment that can decode the users input
from the telephone keyboard, and pre-
sent information back to the user,
through speech, on the telephone head-
set. One such device is Digital’s DEC-
TALK, a speech synthesizer with exten-
sible touch tone phone capabilities.
Other systems, with similar capabilities,
are available.

DECTALK easily can solve many
problems. For example, school registra-
tion, telephone surveys, catalogue
orders, electronic mail and message ac-
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cess, banking and more. To give you an
idea of how functions work, here’s
several scenarios.

A cost effective use of the telephone
terminal is for catalogue orders.

Imagine replacing a $10,000- to
$16,000-a-year employee with a $3,000
DECTALK that’s on the job 24 hours a
day, seven days a week. Here’s how it
works. When a customer calls, a friendly
voice presents him with a menu. The
menu instructs him to choose from

several functions, including HELP for
first time users. When the Place Order
choice is selected, the system shifts from
a menu mode to a query mode. DEC-
TALK begins the order process by
requesting a payment number or
customer ID number. In a case where
the system has too little information
about the customer, a telephone
operator would have to call the
customer back at a phone number left

during the order process.

DECTALK features a choice of 10 voices, speaking rates from 120 to 350 words-per-

minute and a virtually unlimited vocabulary.
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On-the-go professionals can make
excellent use of the telephone terminal
to access their electronic mail, any time,
any where. By assigning an account user
code and password to each user, an elec-

THE TELEPHONE
terminal has a
myriad of
possibilities, limited
only by our
1maginations . . .

tronic mail system could read users’ mail
to them over the phone. A menu pre-
senting the From and Subject lines
allows users to select the message they
want to read. Users can then reply to the
electronic mail with simple Yes, No, or
Phone number responses.

Any college student can tell you the
benefits of not having to stand in long
lines to register for classes. With hav-
ing a class schedule catalogue prior to
registration, half the work already is
completed. By assigning classes a
numeric identification, registration
becomes a simple process of entering a
student ID number and intended class
identification numbers. Then, the com-
puter system immediately informs the
student if the class has seats open and
if prerequisites are met. As a result,
registration lines are reduced to new
students and special cases.

System managers can make use of
the telephone terminal for emergency or
critical situations, such as fire, flood,
unauthorized access, equipment failure,
etc. By implementing a system watch-
dog, DECTALK can be instructed to call
one or more numbers, present the situa-
tion, and list choices available to correct
the problem.

The telephone terminal has a
myriad of possibilities, limited only by
our imaginations and willingness to use
them. [ |
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performance, with lower price tags.

You can also get a performance
boost with our intelligent disk servers
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OLIP
On The
VAXCLUSTER

AprpLicATION software can eliminate the overhead

penalty of the VAXCLUSTER’s Distributed Lock Manager.

BY BERL HARTMAN

DIGITAL OFFERS THE VAXCLUSTER as an
easily managed computing environment
that gives incremental expandability, ex-
tensive and flexible resource sharing,
highly available resources, extensive data
storage, flexible configurations and sup-
port for balanced interactive workloads.
However, the cluster’s Distributed Lock
Manager introduces overhead that can
make this environment unsuitable for
high-volume online transaction process-
ing. It’s possible for application software
to eliminate this overhead penalty and
permit the successful implementation of
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online transaction applications on the
VAXCLUSTER.

The most attractive benefit of a
VAXCLUSTER environment probably is
incremental expandability that allows a
system to keep pace with growing re-
source demands without interruption of
normal operations. The VAXCLUSTER
offers the potential for gradually ac-
cumulating the processing power, data
resources and storage capabilities
generally associated with mainframe
systems, by allowing the addition of
processors to an installation as needed.

The benefit of expandability, how-
ever, is offset substantially by the
overhead imposed by the cluster itself.
The process of locking a resource is
complex and may require up to six se-
quenced messages on the CI bus (see
Figure 1 for an illustration of the
Distributed Lock Manager). Lock man-
agement overhead may be as much as 20
percent for each processor in the cluster,
reducing the actual throughput achieved
to approximately 80 percent for each ad-
ditional cluster member. For online
transaction processing, where a large
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Typical performance:
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3 nodes = 2.3 — 2.5 x single node

The VAXCLUSTER’s Distributed Lock Manager.

number of concurrent users must be
serialized, this overhead may be
prohibitive.

The growth potential of a cluster
also is affected by the way in which ap-
plication software uses the Distributed
Lock Manager. One RDBMS vendor
estimates that its VAXCLUSTER soft-
ware, using the Lock Manager for all
remote locks in a two-CPU cluster,
might achieve a throughput gain of 1.8
for a select transaction and only 1.3 for
a short update transaction over that of
a single CPU. Throughput would
degrade further with data management
distributed over the three processors.

One way to avoid declining
throughput would be to keep DBMS
operations on one processor. However,
architectural characteristics may make
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this impossible. For example, DBMSs
that create a copy of code and a backend
process for each user quickly require ad-
ditional processors to handle the mem-
ory and CPU requirements of a grow-
ing user base.

Resource Availability
In A VAXCLUSTER
Another important benefit of the VAX-
CLUSTER is redundant hardware fea-
tures and VMS support for automatic
failover of redundant elements. Lock
management overhead, however, makes
recovery unacceptably lengthy for ap-
plications requiring high system
availability.

When a cluster node fails, process-
ing on all nodes stops until the VMS
Connection Manager re-establishes a

quorum. Then, the Distributed Lock
Manager must release all locks held by
the failed process, re-establish the
Resource Manager for all resources held
by the failed processor, and re-establish
the local and remote lock databases for
each resource in use at the time of the
failure. While this activity is in progress,
all nodes in the cluster are unavailable
(see Figure 2).

Recovery time for the cluster is
proportional to the number of locks in
use and may take five to eight minutes
or longer. In an online transaction ap-
plication with hundreds of users and
locks at any one time, recovery can be
lengthy. Only after the cluster becomes
operational again can application
recovery begin.

With traditional cluster architec-
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- Releases all locks held by failed processor.
- Releases local and remote lock databases for each resource in use at time of failure.
- Re-establishes VMS Resource Manager for all resources held by failed processor.
5. Processing continues on remaining nodes.

Recovery time for cluster proportional to number of locks in use. Typically 5-8 minutes or more.

VAX C

The Distributed Lock Manager activity when a cluster node fails.

ture, both declining per-processor-
throughput as a cluster expands and
cluster recovery, measured in minutes,
diminish the value of the VAXCLUSTER
for applications requiring virtually con-
tinuous availability and subsecond
response time. Because the Lock Man-
ager is responsible for these drawbacks,
application software that reduces its
overhead to an absolute minimum en-
ables the VAXCLUSTER to provide a
flexible long-term computing environ-
ment for online transaction processing.

A DBMS that in effect can run as an
efficient database machine on one proc-
essor in a cluster would eliminate a great
deal of overhead. This would require re-
quester/server architecture. The server
would have to run as a single process on
a dedicated processor with its own
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memory management and memory res-
ident locking mechanism. In addition,
it would have to manage data for all
users with one dedicated image and one
shared data cache so hundreds of users
could be handled in 4 to 6 MB of
memory. Applications would run on
other processors.

This architecture has several advan-
tages that are particularly important in
a VAXCLUSTER. A server running as a
single process doesn’t require context
switching. Its own memory manage-
ment eliminates frequent page faults. A
shared data cache minimizes disk I/O.
The efficient use of CPU and memory
by the server slows the demand for ad-
ditional resources by the DBMS and
This
strategy allows upward scaling without

shifts it to application tasks.

any additional overhead imposed by the
DBMS.

In addition, because all data is
managed by a single server on one proc-
essor, locking can be handled simply by
reading and updating a memory resident
table. This can be an extremely fast
operation taking only microseconds on
a VAX 8700. Memory resident lock
management also eliminates the VMS
locks that the Lock Manager would
have to establish for concurrent users.

OLTP Server Recovery

To illustrate the functioning of such a
DBMS in a cluster, assume that three
VAXs are running in a cluster: VAX A
and VAX B are running applications and
VAX C is running the server. In addition,
inactive servers are installed on VAXs A
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The server on VAX B recovers the application using the transaction log from the server on the disabled server.
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The recovery mechanism undoes incomplete transactions as one of its functions.

and B (see Figure 3). The inactive servers
continuously request a resource held by
the active server. Only when the active
server’s processor fails is this resource
released and made available to one of the
inactive servers. The inactive server that
receives the resource then becomes
active.

In this scenario, cluster recovery
could occur relatively quickly, because
only non-database locks need be
restored by the Distributed Lock
Manager. When VAX C fails, the active
server releases the lock that wakes up
the inactive server on VAX B. This server
activates itself using the same name as
the server on VAX C. As part of its nor-
mal startup activity, the server on VAX
B recovers the application using the
transaction log from the server on the
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disabled server (see Figure 4).

The recovery mechanism undoes
incomplete transactions (i.e., those in
progress at the time of the failure) and
checks the transactions that had been
committed between the last checkpoint
and the failure, redoing them if
necessary (see Figure 5).

All application programs would
have to be programmed to check for the
loss of connection to the DBMS
resulting from a processor failure and to
attempt to reopen its connection with
the active server when detecting this
condition. An application program at-
tempting to re-establish connection
would be routed automatically to the
new active server. After establishing
connection, the application program
then would resubmit the transaction in

progress when the processor failed.
Applications active at the time of
failure would be backed out if they had
any transactions in progress, so the
serializability of these transactions
wouldn’t be a problem. All committed
transactions would be restored to the
database in the process of recovery.
Application software that can
minimize downtime for the entire
cluster and throughput degradation
associated with cluster expansion not
only adapts the VAXCLUSTER to online
transaction processing but adds value to
the VAXCLUSTER for all processing re-
quirements. —Berl Hartman is product
tanager at Sybase Inc., Berkeley, California.
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CONTROL

YOUR VAX

VMS utilities to help you manage your VAX

Never run out NEW

MINUTEMAN guards your free space. Once a minute, it
checks how many blocks are free on each disk drive. If any
drive has less than the minimum you've set, it recovers
space by purging multiple file versions and deleting
temporary files according to rules you've specified. With
MINUTEMAN on guard, you'll never run out of free space
again.

$395

Control your space

VDM catches the “disk demons” who are gobbling up
your blocks. You get daily reports by username showing
the blocks allocated to each user. Rapidly growing
accounts are clearly identified.

$495

Here & There

GO moves users around VMS directories simply and easily.
This is what the SET DEFAULT command should have been.
$195

[« FREE TRIAL
Try any of our products on your system for
30 full days without cost or obligation.

[« SITE LICENSE
Run these packages on all the VAX's at
your site at no extra cost.

What's going on? NEW

SNITCH tells you when anything “interesting” happens on
your system. Find out when a particular user logs on,
when a specific terminal is used or when a DIALUP login
occurs. Or, have SNITCH watch foryour own private “events”.
You'll wonder how you ever got along without a SNITCH.
$395

Pinpoint bottlenecks

WATCH shows you where your system's bottlenecks are. Its
screens are packed with key system performance indicators
and detailed statistics about individual processes. A potent
VMS performance monitor.

$495

Eliminate waste

HITMAN frees resources and plugs security leaks by killing
idle processes. You set the maximum idle time. Processes
can be hit with or without warning. All hits are logged to
the system console. Processes with sub-processes are
handled correctly.

VAXto VAX

VtV moves executables and data files from one VAX to
another over normal telephone lines. You can transfer your
data interactively during the day or by batch at night when
the rates are low.

$395

$495

Jager Computer Systems

(403) 259-0700

Call ALAN CLIFFORD for more information

VAX, VMS are trademarks of Digital Equipment Corporation
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The DEC PRO Staff

Many Expected
Changes Are
In The Wind.
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VMS V50 is a major
upgrade to the VMS
operating system. It comprises a rewrite of
how the executive works and its supporting
features. Basic current functionality isn’t com-
promised, but the ability of the operating
system to perform more features and allow
additional future capabilities is improved
markedly. This required extensive changes to
the VMS exec and supporting utilities.

Most programs that call system features
in a “‘generic” way will work properly under
version 5.0 once they’ve been recompiled and
relinked. This means that any call to a specific
point in the exec that doesn’t use standard,
recommended symbolic representations will
fail.

The upgrade has two major goals:

1. To modify the operating system so that
future additions can be added in a predictable
way, with minimal current system impact.
2. To make the operating system as portable
as possible.

Additions to the operating system under
version 4.0 and earlier relied heavily on the
system loader (VMB.EXE). As the needs of the
systems being supported increased, the loader
became equally complex and difficult to ex-
pand and maintain. The new loading mech-
anisms of version 5.0 changed that.

Portability is an issue because the
operating system must be able to port to new
VAX environments as they appear. Because
VMS is tough to port to a new hardware ar-
chitecture, it’s been modified to support them
through simple modifications of load files at
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boot time. This feature also may allow VMS
to port in the future to non-DEC processors.

Device drivers are another issue. Because
of modifications to the executive and other
structures, drivers may require extensive
modifications before they work properly. This
may mean complete recoding of device drivers
in some instances. User-written drivers should
be examined carefully before inclusion into
version 5.0.

In summary, the changes are plentiful and
extensive. DEC knows that there’s more in-
come in software than in hardware and will
strive to make its software work in more en-
vironments than previously expected.

VMS Executive Modifications
Modification to the VMS executive is the most
important area of modification in the entire
upgrade procedure. VMS is being split into ap-
proximately 20 different special images that
take up approximately three disk blocks worth
of storage. Each image takes up two System
Page Table Entries (SPTE) in virtual memory
and approximately one physical page of
memory each.

The images are loaded by various parent
images at system boot and in an order
prescribed by hard-coded lists in SYSBOOT
and SYSINIT. This hard-coded list will change
after the initial release of VMS V50 to allow the
user to specify (probably via SYSGEN
parameters) which modules to load and in
what order, depending on system configura-
tion and job needs.

There are six different types of modules
loaded, and they look a lot like a standard VMS
image. Each type of image has a new data
structure called an Image Section Descriptor
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All the Tools You Need
For Motorola 680X0
From Whitesmiths

Whitesmitbs, Ltd. now offers a complete set of 68K Cross Development Tools —
specifically designed to work together — for the Motorola 68000 family of
microprocessors. You get:

A C CROSS COMPILER
Whitesmiths’ C Compilers offer the closest conformance currently available to the draft ANSI C

Standard. We've added 68020 and 68881 support, and dramatically optimized code generation, so
you can get the code quality you need today with the language you’ll need tomorrow.

SUPPORT TOOLS

We have all the extras you need to develop embedded programs. Our powerful object utilities
help you link multi-segment programs, build direct and sequential libraries, create load maps and
interspersed listings, and talk to dozens of downloaders, emulators, and PROM programmers.

C SOURCE LEVEL DEBUGGING
We have the support you need to debug in terms of C functions, data types, and source lines.
You debug what you write, not a lower level language.

i, | MICSIM SIMULAT( : ‘
~ You can debug your cmbcdded programs right on your devclopmcnt host — our
~ MICSIM Simulator needs no extra hardware. It’s like debugging on your favorite
 emulator, but with no contention for dedicated resources, no download time, and
with the symbolic breakpoint and trace control you've always dreamed of having.

AN XA8 CROSS ASSEMBLER
Our macro assembler is both fast and powerful, with support for 68020, 68881, and 68551

A PASCAL COMPILER

You can program as much as you want in ISO Standard Pascal, or use the
powerful extensions we’ve added to this production quality compiler. And
you get complete integration with C and assembly language as well.

Working together, the 68K Cross Development Tools deliver both
optimized performance and improved programmer productivity.
Best of all, Whitesmiths offers everything you need at a very com-
Detitive price. We've been delivering and supporting bigh quality
software development tools since 1978, and we’re committed to
continually enbancing our product line.

If you develop 68000 programs on a DEC VAX, an IBM PC, or a
UNIX workstation, chances are we can save you time and money.
For more technical details, call our toll-free number today. We also
offer attractive packages for OEMs.

Whitesmiths, Ltd.
59 Power Road
Westford, MA 01886
617/692-7800
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@(sD) that allows the various loadable
images to look like standard shareable
libraries. There are four ISDs classified
for Code or Data (read only, writeable,
resident, loadable section attributes). ISD

number five is for .ADDRESS fixups, and
ISD number six is used to point to
image initialization routines to be ex-
ecuted during load but before any in-
image executable code.

All loadable image sections of the
executive (approximately 20) are
grouped together in a manner conducive
to the common sense placement of capa-
bilities. In areas where images com-
municate extensively with each other
(one image calling routines in another
image), interimage calling has been
simplified and made fast. Also, DEC will
re-evaluate image placement as time
evolves to ensure that speed isn’t com-
promised. Images may be grouped as:
1. Logical names
. Image activation
Security
RMS
/0O subsystem
Memory management
Image primitives (a catch-all for
those that don’t belong anywhere else).

Nk

Images are controlled in a structure
that’s similar to a disk volume directory
structure. At the top is SYS.EXE which
will contain more than 1,000 vectors,
each of which points to particular off-
sets in particular images. Vectors in
SYS.EXE never will be modified. If the
code pointed to from a vector should
become obsolete in the future, the vec-
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tor will be NOPed rather than deleted or
reassigned. Master vectors in the SYS.
EXE file point to transfer vectors in the
image files, which may point to other
vectors or possibly code. Following ex-

At the top 1s SYS.EXE which will
contain more than 1,000 vectors,
each of which points to particular
offsets in particular images.

ecution of code, an exit vector is pointed

to and the operation is finished. SYSEXE

is referred to as the base image and all

other images are subordinate to it.
The benefit of the loadable scenario

is obvious: Pieces of VMS can be

modified, reloaded, unloaded, etc., on

the fly while the operating system is

running. It also allows for better use of

VMS and memory addressing schemes.
When an image is loaded, the se-

quence of events is as follows:

1. The image file is opened.

2. The image header is read.

3. The image sections are mapped to

virtual memory.

4. The fixup vectors are run and

patched.

5. The image specific load code (ISD 6)

is run.

To provide this capability, the en-
tire bootstrap subsystem has been
recoded. It’s much simpler because some
of the normal bootstrap functions have
been moved to individual images rather
than including the code in the bootstrap
procedure (hence, the ISD 6 image init
option). In version 50, system boot
resembles the following:

1. VMBEXE executes from ROM or
floppy.

2. VMB loads SYSBOOTEXE.

3. SYSBOOT uses the new boot driver
to load the SYS.EXE base image.

4. SYSBOOT loads SYSINIT and the
memory mapping facilities.

5. SYSINIT runs as a process (first to run
as mapped) and uses the virtual BOOT
driver to load the SWAPPER and other
required code.

6. SWAPPER runs, using the MMG$
“backdoor” (similar to inswap of work-
ing set pages), and sets up the mini-file
system.

7. SWAPPER runs, and the startup pro-
cess is created to load other images and
run the startup command file.

To accomplish this, extensive
changes to the change mode dispatcher,
image activator, and many other exe-
cutive areas were required. Perform-
ance is approximately the same as in
version 4.0.

Image files won’t be located in
[SYSO.SYSEXE]. Instead, a new directory
parallel with SYSEXE will be created
called [SYS0.SYS$LDR]. This name could
change in the production release. The
reason is speed: By having fewer direc-
tory entries, there is less burden placed
on the startup file system because it
doesn’t have to map the entire directory
before RMS.EXE is loaded along with
the other files.

Other features such as being able to
load XDELTA on the fly are possible.
Currently, the system must be con-
figured at boot for XDELTA execution.
With the new setup, XDELTA could run
whenever desired. Also, tailored VMS
systems could be configured to allow
optimal use of resources.

While many features have been in-
cluded in version 5.0, some won’t be
supported until later. “Not supported”
is Digital’s way of saying that the way
to use the feature may not be fully im-
plemented or documented, or that the
feature hasn’t been fully tested and
blessed as safe for customer use.

Other possible features include:
1. Multithreaded modified page
writing.

2. More than one page file support for
a single process.
3. Improved SWAPPER facilities:
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a. Excessive page reclamation will be
avoided.

b. No longer will the system be re-
quired to trim working sets before a
swap.

c. Larger swap and page 1/0Os will be
allowed.

d. Page lists won’t necessarily be
purged any longer.

VMS vs. MICROVMS

As of version 4.6, VMS and MICROVMS
are one kit. Both have been substantially
similar for a while, but in the version 4.6
release there’s one distribution kit for all
VMS-based systems. This move not only
simplifies management for system man-
agers of multiVAX sites, but also
simplifies distribution for Digital.
Another reason is to allow a uniform
tailoring of operating system features to
all VAX systems.

In version 50, some additional
changes will occur. The operating sys-
tem will be loaded in three savesets with
options for “‘unloading” (the new term
is to “tailor off”) parts of the operating
system that aren’t required. Rather than
burden the installer with selecting
desired features, the system basically
will load most of the operating system
and allow the user to “unload” pieces
that aren’t required. Should the pieces
be required in the future, they may be
restored as needed.

Templates, such as SYSTARTUP.
COM and LOGIN.COM on MICROVMS
also will appear on the regular distribu-
tion kit to satisfy the needs of
newcomers to VMS.

FILES-11
FILES-11 get needed enhancements and
bug fixes; e.g., highwater marking now
will work properly. Another fix is to
make multiple directory entries (file
aliases) work properly so that when a
particular file is referenced from multi-
ple directories, periodic problems cease
to occur (such as when ANALYZE/
DISK__STRUCTURE finds a bad file
that’s defined in multiple directories).
VERIFY will receive needed en-
hancements, and a new utility, SALVAGE,
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KDSS ",

A full-featured hlgh-performance
Data Entry System is available
under VAX/VMS for
the entire VAX family.

Powerful. KDSS has an extremely wide range of screen format-
ting, editing/validation, and output data reformatting capabili-
ties which permit great flexibility.

E/ﬁcient. All performance-critical portions of KDSS are written
in VAX assembly language. The data entry code is shareable.
Terminal output is buffered to minimize QIO’s.

Extensible. KDSS provides for access to user-written programs
to perform special edits, reformat data, etc.; you may either link
such programs with the KDSS data entry program or run them
as separate processes that communicate with KDSS via VAX
mailboxes.

Proven. Previous versions of KDSS have been widely used for
over ten years: first on the PDP-11 and, subsequently, on the
VAX in PDP-11 compatibility mode. The new version of KDSS
runs in native mode on the VAX to provide support for the entire
VAX family.

EG&H. Our specialty is DEC. For over fifteen years, we have
designed and developed minicomputer software to improve pro-
ductivity and get more out of DEC systems. We not only license
our software products, we also develop custom applications.
Count on us for quality products and expert support.

Other software products for VAX/VMS and RSTSI/E.

» ROSS/V a RSTS/E operating system simulator under
VAX/VMS.

» DIALUP a data communications package that
links RSTS/E and VAX/VMS systems to remote
computers.

» TAM an efficient screen formatter for
transaction processing applications.

* VSELECT & SELECT fast file
scanning packages.

» VSORT & FSORT3 high-speed
sort packages.

* BSC/DV a device driver for
DEC’s DV11.

For more information, call
(617) 861-0670 or write:
Evans Griffiths & Hart, Inc.
55 Waltham Street
Lexington, MA 02173
TWX: 710-326-0103

RSTS, VAX. DEC, and VMS are trademarks of
DIGITAL EQUIPMENT CORPORATION
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may appear. SALVAGE will be used to
rebuild failed/corrupted volumes.

BACKUP

Many bug fixes and enhancements are
being added, including some safety
features. In the current version, the in-
put specification, a disk or tape, for ex-
ample, accidentally could be initialized
if the BACKUP command were typed
improperly. Version 50 will remedy
this. BACKUP also is being modified to
work properly with the $MOUNT
system service to handle multivolume
sets properly.

Standalone BACKUP is improved as
well. The working set will be locked
down to help improve performance, and
various problems that cause failures on
multiaction backups will be fixed.

Note: There’s a rumor that BACKUP
will support network access for backups
across DECNET, for example, but this
hasn’t been substantiated yet.

ANALYZE/DISK

In the current version, ANALYZE/DISK
puts recovered files in a directory called
[SYSLOST]. In the new wversion,
recovered files will be allowed to be
placed in a specified directory. Files
won’t be able to be recovered to original
directories because of file version issues
that may cause problems with version
number highwater markings imposed
by system managers. Other issues also
make the action impractical for most
users and system managers.

MOUNT

A new qualifier is added, /MULTI-
VOLUME, that tells MOUNT that the set
being mounted consists of multiple
volumes. This was done to alleviate
problems where tapes get into a run-
away condition and go off the end of the
reel and other related problems.

Terminal Fallback Facility

On foreign language systems that don’t
use the standard international character
set, characters such as the German
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umlaut may be used, causing problems
with VAX MAIL because they may not
be displayed properly on non-foreign
character-set terminals. The terminal
fallback facility provides a way for
foreign characters to be supported by all
terminals.

Basically, a table of replacement
characters is provided to the system by
the system manager. The system man-
ager then may enable or disable the set
on a terminal-by-terminal basis. A set
of management tools also will be pro-
vided to allow the creation of the tables
and manage the terminal environments.

VAXCLUSTERS And LAVC

Quite a few enhancements are available
in the VAXCLUSTER environment
including:

1. Failover of Non-HSC Disks — Con-
sideration is being given to failover
facilities for UDA, BDA and KDA types
of disks, in addition to enhanced HSC
failover capabilities.

2. LAVC — LAVC becomes part of the
VMS V4.6 distribution kit. A key, similar
to the type used for DECNET, will be
used to enable LAVC on a particular
system.

3. Mixed Clusters — CIl-based and
LAVC-based clusters will be supported
interchangeably. In the future, boot
nodes may be either CI-based or LAVC
based or both for LAVC clusters.

4. Additional Satellite Nodes — These
(26 plus) will be available beginning
with version 4.6.

5. Shadow Sets — These sets will be in-
creased from two to three.

6. Volume Shadowing — This feature
will be supported only on HSCs for the
foreseeable future. It’s not known if it
ever will be supported on non-HSC
disks because the HSC does most of the
work, and the overhead imposed on
locally connected systems (disks con-
nected to a system that doesn’t have an
HSC) is extreme.

7. Multiple VMS Version Support —
Support for multiple versions of VMS in
the same cluster is viewed as an
assistance move and not a commitment
to support more than one previous ver-

sion simultaneously. Users still are
urged to get all cluster members up to
the same version number as soon as
possible.

8. Continuous Run — This feature,
which would allow the cluster to run
continuously during an upgrade, also is
being considered. Instead of having to
shut down a node and perform an up-
date on a quiescent system, the upgrade
to a cluster member could progress
while the cluster is in operation.

RMS And RMS Journaling

Formerly a separate product, RMS Jour-
naling will be merged into VMS and will
use a key facility like DECNET. Overall
features aren’t well known, but recovery
and rollback facilities may be included.

RMS will see the following
enhancements:
1. Collating Sequence Changes — The
sequence changes for file keys may be
determined by the file creator. Currently
it’s ascending.
2. Better performance — With sequen-
tial GET operations on ISAM files, you’ll
see increased performance.
3. A New Command — SET FILE/
STATISTICS will be added. Through this
facility, system managers may collect in-
formation about selected files and get
summaries through the MONITOR
command and possibly other facilities.
4. An Extra XAB — This will be added
to files to support DAP enhancements
(for protection codes) and the statistics-
gathering facility.
5. COPY Commands — These com-
mands between FILES-11 nodes on a
DECNET network will be enhanced to
move data between files in block mode
rather than the current record mode
copy.

These are also several other VMS
V5.0 expected enhancements worth
noting.

AUTOGEN
A new facility called AUTOGEN Feed-
back will allow system managers to let

DEC PROFESSIONAL



ISO standard . . .

AUTOGEN adjust certain VMS SYSGEN
parameters, such as PAGEFILE size,
SWAPFILE size, and NPAGEDYN, based
on statistics generated by VMS as the
system is running. The statistics are
reported to AUTOGEN when it’s run
and the adjustments are made. If the
system is running a typical load over a
period of time, AUTOGEN will be able
to make some reasonable estimates on
how to adjust certain key parameters so
that systems personnel won’t have to
monitor the machine as closely as
before.

MACRO will get some enhancements,
such as an improved register display and
the ability to examine operands like
those offered in high-level languages.
Fixes to items, such as SET ESCAPE and
multiple image setting, will be done to
ensure proper functionality.

An additional enhancement is the
ability to use windows for applications
written with routines like SMG. If an
application uses SMG and is run with
DEBUG, there are serious problems.
DEBUG thinks it owns the screen and
SMG thinks the same. The result is
chaos. The enhancement allows DEBUG
to direct output from code into a win-
dow that the code thinks is the screen.
This way applications using screen-
generator routines may be monitored
properly and debugged without
conflict.

BATCH/PRINT

Some serious enhancements to queue
management are implemented that help
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Many enhancements are being made
to date and time to allow
formatting for countries that use
formats other than the current

the system manager in various ways:
1. JBCSYSQUE.DAT is being refor-
matted. When jobs are queued up,
they’re placed in this file in a sequential
manner. As a result, when the job list
gets large (over 100 jobs queued), the ac-
cess time degrades significantly.

In version 5.0 the JBCSYSQUE.DAT
is being reformatted to look like the
following:

QUEUE__NAME
JOB
JOB
JOB
QUEUE__NAME
JOB
JOB
JOB
etc. ...

This way a particular job may be
found quickly and queues are easier to
manage internally.

2. You’ll be able to add ACLs to queues.
3. The F$GETQUI lexical function is
added. It will provide the same func-
tions as the counterpart system service.
Also, a new RTL routine, LIBSGETQUI,
will allow access to enhanced informa-
tion about queues.

4. New item codes will be added to the
job controller of the program interface.
5. Printing algorithm changes will in-
clude features to allow more “fairness”
in printing order so that large jobs get
a more equal chance to print.

Run-Time Library (RTL)

Many enhancements are being made to
date and time to allow formatting for
countries that use formats other than the
current ISO standard (which is used in

VMS). Also, delta timers will get
enhancements to allow multiplication of
a delta time by a constant, and to extract
time in various formats and ways.

It’s also expected that RTL support
libraries for parallel processing (PPL$)
will be included. Modules would allow
for interprocess communications and
data sharing facilities.

Screen Management

Routines (SMG)

SMGS$ routines will be greatly enhanced
and are generally viewed as being im-
pressive. A new concept, a viewport, will
be introduced. A viewport is a virtual
look of a section of the pasteboard that
can be modified and shrunk/expanded
dynamically. Such a feature is very
useful for dynamic window creation and
other such niceties.

SMG also will be able to control /O
on a particular subprocess it controls.
You’ll be able to direct /O from the
subprocess to a particular window in the
viewing area. This is useful when several
programs must run simultaneously.

Menu facilities also will be added,
similar to the ones on a VT200 SETUP
display; e.g., vertical (pull down) and
horizontal. Additionally, different types
of rendition will be supported such as
bold, etc., for menu options. The pro-
grammer also may supply up to eight
different rendition tables to allow sup-
port of specialized color terminals and
ANSI rendition types, such as double
underline.

LAT

Capabilities to support two Ethernets
on the same host system will be in-
cluded as well as inclusion of LAT-Plus
in a manner similar to LAVC and
DECNET (both are software on the
distribution kit and enabled by a key).
LTDRIVER.EXE will support direct
QIOs to ports and allow dynamic con-
nection to specific ports on specific
servers under program control.
DECSERVER-200 systems will be
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Local, interactive 3D manipulation of mapping data captured on a Tektronix 4129.

Liquid Hydrogen Refueling Station

G2
RECOVERY

REFUELING STATION

The DI-3000 XPM graphics database excels at process modeling applications.
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The 3D modeling capabilities of DI-3000 XPM are shown in this interactive drilling application.

Using DI-3000 XPM, a turbine impeller is realistically rendered with local light source modeling.

Precision Visuals’ DI-3000 XPM"

Graphics Modeling and Simulation Tools for Your VAX

The Product

DI-3000 XPM™ is Precision Visuals’ flagship
graphics tools product for creating 2D and 3D
graphics application programs ranging from
simple data display up to hierarchical graphics
data management, and hidden line removal.
DI-3000 XPM, which includes the powerful
DI-3000® package proven by use at over 2000
sites, provides complete FORTRAN-callable
subroutine tools for modeling and viewing.
Industry-acclaimed documentation, product
training, a HelpLine, and a team of Sales and
Technical Support Engineers help speed your
application development.

The User

DI-3000 and DI-3000 XPM are widely used sub-
routine libraries for developing engineering and
scientific applications. DI-3000 XPM program-
mers have 2D or 3D applications that require:
definition and repetitive use of graphics objects;
updating of these objects and changing their
relationships; changing spatial positioning, and
manipulating selected subcomponents.

The Environment

DI-3000 XPM is machine and device indepen-
dent, with initial support for the VAX/VMS
environments. In the DEC environment,

Precision Visuals’ products install automatically
as run-time shareable libraries, allowing run-time
selection of device drivers and efficient use of
machine resources. Over 100 graphics devices
are supported, including graphics terminals and
hardcopy devices from Tektronix, DEC, and HP,
as well as PostScript-supported laser printers.
Prices for DI-3000 XPM start at $5,500 on the
DEC MicroVAX GPX; license fees scale up and
down depending on CPU power.

The Features

DI-3000 XPM includes the entire DI-3000
2D/3D graphics subroutine library. For sophis-
ticated development tasks, the XPM extension
includes graphics data management based on
the PHIGS output model, hidden line process-
ing, and many extended primitives such as
rectangles, ellipses, arcs, spheres, extruded
polylines, extruded fill area sets, and solids

of revolution. Graphics structures can be built,
edited, and archived with or without images
appearing on a graphics device. Output can also
be displayed and rendered locally on Tektronix
41xx/42xx terminals by combining DI-3000 XPM
with Precision Visuals’ AddSys-3000™ software.
DI-3000 XPM also supports a powerful name
set filtering option for controlling the display and
detectability of graphics picture components.
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DEC VAX, MicroVAX GPX, Tektronix, HP, PostScript, DI-3000 XPM, and DI-3000 are registered trademarks of Digital Equipment Corporation,
Tektronix Incorporated, Hewlett-Packard Corporation, Adobe Systems Incorporated, and Precision Visuals Incorporated, respectively.

The Applications

DI-3000 XPM is a tool for programmers build-
ing design, simulation, process monitoring, and
other applications including: [] Transportation
or Communication Networks [J Simulation of
Flow Phenomena [] Manufacturing Simulation
[ Molecular Modeling [J 2D Layout [J Archi-
tectural Modeling [J Any Simulation Where 2D
or 3D Objects Change Based on Events. Less
complex applications can be fully addressed with
the basic DI-3000 package.

The Story

To get the full story on DI-3000 XPM, including
technical information and a complete list of sup-
ported systems and users,

Call Chris Logan at:

303/530-9000.

” PrecisionVisuals®

Precision Visuals, Inc.

6260 Lookout Road

Boulder, Colorado 80301 USA
303/530-9000

Telex (RCA) 296428

Precision Visuals International

West Germany

Telephone: 49-69/6666 597 Telex: 17-6997150
United Kingdom

Telephone: 0442776171 Telex: 826715



able to specify a specific break key by
defining TT$M__BREAK.

$GETDVI system service will be
enhanced to allow programmers and
system managers (this affects the lexical
function as well) to find information
about a particular LAT link (including
server and port number).

Finally, LATSYM will be enhanced
to support 32 queues per symbiont in-
stead of the current one symbiont per
queue.

DCL

DCL will be enhanced to include an IF-
THEN-ELSE capability, new DCL com-
mands and a RECALL/ERASE command
to erase the content of the command
recall buffer. There also are many DCL
enhancements planned in usability
features such as menus, etc.

TPU

The section file facility is being
revamped so it isn’t as vulnerable to

operating system version changes. TPU
also will receive a WPS keypad facility,
a starting position qualifier for file ac-
cess, and improved word wrap capabili-
ties. The EDT emulator won’t be in-
cluded (its functions will be merged into
EVE), and mouse support also will be
added.

MAIL

VAX MAIL will have a fully supported
callable interface that will allow all func-
tions in VAX MAIL to be accessed from
program control. Currently, this may be
accessed through the foreign command
facility, but this is non-supported and
tedious.

System Management

DEC is looking into the adoption of a
system management architecture rather
than simple fixes or tools. As a result,
the overall system management look
and feel of the operating system will
change. Tools such as cluster-wide com-

mand execution (a command is typed on
one node and is repeated automatically
on other nodes) will be included, as well
as a ‘“‘superior management tool” for
which there is little information avail-
able. Indications are, however, that the
tool will assume some functions, such
as DISKQUOTA.

License Management

A new facility, the Digital Software
License Architecture, will be included to
help customers manage their software
licenses. Software licenses are expected
to be on a customer-by-customer basis
and not on a CPU basis.

Symmetrical

Multiprocessing (SMP)

It’s expected that symmetrical multipro-
cessing will make its debut in version
5.0. This feature allows multiprocessor
systems to function as peer-to-peer pro-
cessors rather than in the master/slave
arrangement currently supported in the

EUNICE.
A masterpiece in UNIX/VMS harmony.

EUNICE BSD. Our latest 800-962-8649) or send us
technology to blend UNIX™ this ad with your business
4.3 BSD and VMS™ on a card. The Wollongong Group,
single system. Imagine: a Inc., 1129 San Antonio
transparent, fully integrated, Road, Palo Alto, Ca. 94303.

WOLLONGONG
We are the standard.”

fully supported environment
for all VMS systems. A
pretty picture indeed. For
more information, call
800-872-8649 (in California

Giroup, Inc. EUNICEdsatrademark of The WollongongGroup, Inc
t names are registered trademarks of their respective manufacturers
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 INTRODUCING:

The MAXserver™ 5000 from Xyplex.

Before you buy a terminal server, look at what Xypi

Xyplex now offers the MAXserver 5000, with more perfor
ance, more reliability, and more capability than anything Digital |
has to offer. All at 2 much lower price! Here are just some of ihe -
eye-opening facts:

Blazmg performance. Digital'’s DECservers™ are base(i onan
old single-processor design, so they slow down as you add users.
But the MAXserver 5000 uses advanced parallel processing, so
you get the same high performance with 120 users as you get - .
with one user. In fact, the MAXserver delivers five times m()re
power than any DECserver. ,

Shining reliability. Did you know that when one DECserver
component fails, the whole server can fail? Not with MAXserver
5000. Xyplex has designed it for uninterrupted service, with
redundant power supplies and multiple network interfaces. Plus
our “hot-swap” serial cards allow you to change cards without
disrupting the network. ‘ AXSERV ER

LAN and WAN, brilliantly integrated. MAXserver even
integrates both LAN and WAN, as well as TCP/IP connectivity, in
one package. Its open architecture and expandable design means 5000
you'll be able to communicate with existing and emerging !
industry-standard systems.

A brighter approach to management. MAXserver comes
standard with Xyplex Advanced Network Management Software,
the only unified network management software available in the
VAX/VMS™ server market. So you get better control, regular
reporting of network performance, and early evidence of net-
work problems.

See the price and see the light. Heres the clincher: Xyplex
offers all the of the above advantages—and more—for a much
lower price. See for yourself how Xyplex delivers more server for
less money.

Shouldn't you find out about the brightest VAX communications
server ever offered? For complete product information and a free
in-depth report comparing the MAXserver 5000 with the DECserver
500, call Xyplex at 1-800-338-5316, or write Xyplex, Inc.,
100 Domino Drive, Concord, MA 01742.

XYPLEX, MAXserver are trademarks of Xyplex, Inc.
DECserver, VAX and VMS are trademarks of Digital Equipment Corporation.
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So cut the DEC.

Sorbus;" the nation’s leading independent computer service company, has
spent the past 12 months putting together the manpower, the parts, and
the systems to maintain your DEC equipment.

We've never been more ready. And neither have you.

We can take care of everything—from your PDP-11XX, to your VAX
11/7XX, to your MicroVAX I or II. And most any peripheral you can name,
whether it’s attached to a DEC host or not.

You'll get guaranteed 4-hour response time. Diagnostics. Assured
parts availability through the companies of Bell Atlantic Customer Services,
Inc. An 11-hour service day. And Field Engineers trained on your entire
system, not just on bits and pieces.

In other words, you'll get what you'd pay DEC a premium for—and
more—at our standard service rate.

Because, frankly, we don’t even have a premium service rate.

Just premium service.

Just Sorbus service. The kind that’s earned us the Number One slot
in Datamation and Computer Decisions reader surveys for eight and eleven
years running.

We're ready. So cut the DEC. call 1-800-FOR-INFO. so rb ussm

A Bell Atlantic'Company

50 E. Swedesford Road
Frazer, PA 19355

Sorbus is a service mark of Sorbus Inc.
DEC is a trademark of Digital Equipment Corporation.
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Network DEC to UNIX?
(et {fou Didl Kiow-- (Uil Kelp Yo/
TCP/TP Neluosking ftse..

Did you know that most UNIX computers already support industry-standard TCP/IP
networking protocols? And that Process Software Corporation gives you TCP/IP net-
working solutions for more DEC operating systems than anybody?

For WS RCX, RT -1, LAS, And TLX-Ps...

Network to UNIX using just our TCP/IP software and your standard DEC Ethernet
hardware on the UNIBUS, Q-bus, VAXBI, or the new MicroVAX 2000. And run concur-
rently with DECnet, LAT, or LAVC.

Dusjgued To Bougfit ...

Say goodbye to special hardware, messy installation, and unneeded layers of soft-
ware. Our TCP/IP products are modular, efficient, and designed for the operating
system they run on. You benefit from ease of use, simple installation and virtually
no maintenance.

For vy Applicatiou..

And we support the full range of popular TCP/IP applications, including FTP (File
Transfer), TELNET (Virtual Terminal), TCP, IP, and UDP programming interfaces,
and others.

You won't find a better lower-cost way to connect DEC to UNIX anywhere!

[WM¢ Call Process Software Corporation today.
PROCES\| |/ [ 413-549-6994

35 Montague Road ¢ PO Box 746 « Amherst, Massachusetts 01004

DEC. IAS. RSX. RT-11. UNIBUS. VAX. and VMS are Digital Equipment Corporation trademarks. Unix is an AT&T
trademark. Ethernet is a Xerox Corporation trademark. TSX-Plus is a S&H Computers trademark.
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Report writing just got easier.

\(‘
v &
,bO
B ® NCA'S
ORACLE" DEC’S CDD* il p
( DICTIONARY | | MAXCIM
T 13
in Beta Test Argonaut DBSI Manufacturing
[For Appplications MCBA Transcomm/GSI & Accounting
created using the Diagonal Data Ross Systems Software
Oracle Database] Applications developed in-house

y
One XENTIS Report!

XENTIS—the premier report generator for DEC VAX/VMS computers—will soon be
able to interface with the Oracle 4th GL. For programmers and nonprogrammers
alike, XENTIS is fast and easy to use

Proven in more than 500 installations, the Park Software report writer can combine
information across several data bases. . .for example, your accounting staff can pull
information from Ross Systems accounting software and combine it with data from
Argonaut's Human Resources package in one report. And soon you'll be able to add
data from applications created with the Oracle system

To learn more about XENTIS and our fully functional evaluation kit,

call (206) 343-0447 today!
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PARK SOFTWARE, INC.

P.O. Box 31529
Seattle, WA 98103-1529 (206) 343-0447
“Oracle is a registered trademark of the Oracle Corp. DEC and CDD are registered trademarks of Digital Equipment Corp. XENTIS

and XENTIS/Dictionary are registered trademarks of Park Software, Inc. MAXCIM is a registered trademark of the NCA Corp.
MCBA is a registered trademark of MCBA, Inc
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There’s some
speculation on
how the SMP
modifications

will be

implemented.

asymmetrical multiprocessing (ASMP)
facility. This should provide needed per-
formance enhancements for multi-CPU
systems such as the 8300 series. There’s
still some speculation on how the SMP
modifications will be implemented
because there are a great many options
to be decided.

Other SMP changes include:
1. Support of large multiprocessor
VAXs (up to 32 processors per system).
2. A semaphore locking mechanism
(spinlocks).
3. Support for multiple I/O streams.
4. Possible nonsupport of ASMP
5. Fault-tolerance — not immediately
supported but possible in the future.

DECNET Phase V

If the enhancements to VMS weren’t
enough, DECNET Phase V encompasses
a practical, complete rewrite of the
DECNET-to-VAX product set to support
the beginnings of OSI networks and
features like X.400 mail, distributed
name service, distributed print queues
and distributed file access facilities.
Other expected features include link-
level Ethernet data packet encryption,
“image” architecture and more network-
related enhancements.

Perhaps not all of these features will
appear in the initial release of version
5.0, but it’s expected that more will than
won’t. Some features, because of their
inherent complexity, may not be im-
plemented totally or ever released.

Nonetheless, there will be many
changes to look forward to. L]
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Personal
Computer
Color Display

It's Not That Easy;

PC-to-DEC Communications, The Right Way.

Some companies think it’s easy to make your IBM PCs
act like a DEC terminal. But before you settle for some patch
job, consider these facts.

Only Polygon has consistently offered true emulation
through the years. In fact, when Digital Equipment Corpo-
ration went looking for terminal emulation software to
license, they didn’'t choose just anyone. They chose
Polygon. Today Polygon continues to be used in more DEC
installations than any other competitive product.

Polygon is ahead in other ways, too. We were first to
ship VT220 emulation. First with VT240 emulation. First
with full-color VT241 support. And now we provide
Ethernet (LAT) communications as well.

@ polygon

You'll find our dedication shows in a whole range of
products, featuring error-free file transfers, and sharing
PC files in a VAX library. Our poly-STAR, poly-SHARE
and the famous poly-COM series of products have set
the standards for DEC communications software.

Soifyou want it done right, talk to Polygon.

Call 1-(314)-576-7709
For Free Demo.

We'll send a free demo package
to any qualified company. Just call
or write us. Polygon, Inc.,1024 Execu-
tive Parkway, Saint Louis, MO 63141
(314) 576-7709, Telefax: (314) 275-
9185. Telex 883245.

Terminal Emulation, The Right Way.

ENTER 146 ON READER CARD

Polygon, the Polygon logo, and poly are registered trademarks of Polygon, Inc.
DEC, VT, and the Digital logo are trademarks of Digital Equipment Corporation. The IBM logo is a registered trademark of International Business Machines Corp



By Lawrence L. Baldwin

SWITCHER Allows
You To Move From
Your Editing Session
To A DCL Process
And Back Again.

62

PRODUCTIVITY

Software development
on a VAX has its prob-
lems. Even if you’re dealing with small files,
constantly reactivating the editor is distracting.
This can be alleviated by spawning a VAX
TPU-based editor and then using the TPU
ATTACH command (see pages 3-27 in the Users
Guide to EVE).

The ATTACH command suspends your
current editing session and resumes your top-
level DCL process. Then, you can compile, link
and run your program. When you’re ready to
continue editing, issue the DCL ATTACH
PROCESS__NAME command. This will resume
your editing session, and your cursor will be
exactly where it was when you left the editor.
The DCL procedure SWITCHER makes the
switching back and forth between the sub-
process and parent process easier and more
transparent (see Program 1).

The SWITCHERTPU procedure (see Pro-
gram 2) defines the following editor
commands:

GOLD-D — Switch to DCL (attach to parent
process).

GOLD-W — Write out current buffer.
GOLD-N — Replace current buffer with new
file.

To use switcher with a VAX TPU editor,
set up a symbol as follows:

SPAWN__EDIT : = = @S WITCHER
EDIT/TPU/ICOMMAND = SWITCHERTPU EVE

The first time you enter SPAWN__EDIT, an
editor process is created invoking the EVE
editor (use /SECTION =EDTSECINI if you want
to invoke the EDT simulator). When you want
to compile the buffer that you’re working on,
type <GOLD-W > to write the current buffer
and <GOLD-D> to return to DCL. Once at
DCL, compile, link and run the program.

When you want to return to the editor,
enter SPAWN__EDIT. Because the subprocess
will still be there, SWITCHER attaches you
directly to that subprocess, the screen refreshes
and you’ll be exactly where you left oft before
you used the <GOLD-D> command.

SWITCHER isn’t limited to use with TPU
editors; it works with any application program
having the facility to attach to your parent pro-
cess. For example, in VAX LISP, ATTACH 0 will
attach to your parent process.

ARTICLE INTEREST QUOTIENT
Enter On Reader Card
High 444 Medium 445 Low 446
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... SWITCHER makes
the switching back and
forth between the
subprocess and parent
process easier and
more transparent . . .

PROGRAM L

$! SWITCHER.COM

$! SWITCHER, V1.0

$! By Lawrence L. Baldwin
$! Created: 17-JUN-1987
$! Revised: 17-JUN-1987

$! This procedure is adapted from the BLISS version of MUF, a program
$! written at Yale University, New Haven, CT

$! This command procedure takes two parameters. The first is a DCL command
$! line, and the second is a name tag to associate with the command line.
$! The first time SWITCHER is executed with a given name tag, a subprocess is

8! of SWITCHER with the same name tag will attach to the subprocess that was
$! initially created.

§1 Expect an error message on Spawn if process already exists

g!on error then goto already exists

Slsat on

SE Build process name of form: name-tag process-id (ie EDT_00000090)
:;proc_name = "12P2’ ?’f8getjpi(0,"pid") "

:i Allow input to come from keyboard

:!dazssign sysS$input

EE Spawn process, passing command |line P1

$ spawn/proc=’proc_name’ ’P1’
$ goto done
1

$! Handle case where process already exists
$!

$ already_exists:

$!

$! Re-attach to process

8!

$ attach ’proc_name’

$ done:
$ exit

$! spawned and the command |ine passed to the subprocess. Subsequent execution

PROGRAM 2

SWITCHER.TPU

By Lawrence L. Baldwin
Created: 17-JUN-1987
Revised: 17-JUN-1987

The following routines allow you to read a file, write a file, and
attach to parent process with a single key sequence.

procedure swiSrd_newfile
ile_name := read_line (’File name: ');
erase (current buffer);
read file (file_name);
set (output _file, current buffer, file_name);
endprocedure

procedure swiSattach
attach;
endprocedure;

procedure swiSwrt_current
write_fils(current_buffer)
endprocedure;

define_key("swiSattach", key name(’D’,shift_key),h "attach");
defi n-_koy('s-iSwrt._currcnt,', key_name ('W’,shift_key),"wrt_curr");
define_key("swiSrd_newfile" key name(’N’,shift Key),"rd newfile");
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Pericom

Pericom Inc.
2291, 205th Street
Suite 103
Torrance

CA 90501

Tel: 213618 9190

Regional:
Texas 713 240 4848
New Jersey 609 895 0404

Pericom Graphics
Singapore Pte. Ltd
Bukit Merah Central
Block 1003

No. 06-09/11
Singapore 0315

Tel: 278 6545/6
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By Mitchell Kaufman
and William Ellis

You Can’t Tell The
Players Without A
(Cluster-Wide SHOW
USERS Command)
Program!

HO’S ON

FIRST?

Once a line in a
famous comedy
act, “Who’s On
First?” is bringing fewer laughs these days to
VAXCLUSTER users. If you’re on Second (or
any other node) and someone asks you who's
on First, or where’s user FOOBAR, what do
you do? You could use the PHONE utility to
go across the network, but that’s slow. You
could, alternatively, SET HOST to the other
nodes, but that’s also time consuming and
becomes even more so as your cluster grows
larger.

Our CLUSTER USERS command solves
our problem in an efficient, convenient man-
ner. CLUSTER USERS uses system services, the
Command Definition Utility (CDU) and the
help of a subordinate process on each cluster
node. CLUSTER USERS can display information
about a single node or any combination of
nodes (including the cluster as a whole).

If you request information about the en-
tire cluster, you’ll also get a cluster user total
(see Screen 1). CLUSTER USERS also allows you
to search the entire cluster for a particular user
in the same way that SHOW USERS/NAME =
allows you to search the local node for a user.

How It Works

On each node of the cluster, a process is
created that regularly updates a USERS file on
a common disk once every 30 seconds. It does
this by using the GETJPI system service as well

as executing a macro program that reads loca-
tion SYS$GW__IOJOBCNT to find the number
of interactive users on the machine (see Pro-
grams 1 and 2). The CDU is used to create a
command that has two qualifiers — NODE
and USER (see Program 3 for the command
definition file). Invocation of this command
executes the CLUSTER image.

Program 2 uses GETSYI to determine
what nodes currently are members of the
cluster and makes successive calls to
CLI$PRESENT to retrieve the value of the com-
mand qualifiers. The USER files created by the
subordinate process on each node then are
opened and read. The information finally is
directed to the screen (via QIOs, to help ap-
proach the response time of the SHOW USERS
command).

A help file describing the CLUSTER com-
mand can be added to the SYS$HELP library
HELPLIB so that the command appears to your
system users as just another bundled VMS
command.

The overhead of the information collec-
ting process running on each node is about six
hundreths of a second for an 8800, and three
tenths of a second for a 780 (for each collec-
tion of names). If this overhead seems too
severe, you can put the image to sleep for 60
seconds rather than 30. (Remember, however,
that resource savings from decreased DECNET
activity likely will outweigh such minor costs.)
The CLUSTER USERS image executed by the
command definition file (see Program 3)
should be installed on each machine in the
cluster with OPEN/SHARED/HEADER__
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RESIDENT qualifiers, to achieve the quickest
response time.

This technique to list the users on every
node also can be used to list the system pro-
cesses on every node, much like the SHOW
SYSTEM command for a single node. Our ex-
perience indicates that the command is re-
ceived enthusiastically by systems staff and

users alike. — Mitchell Kaufman is an electrical
engineer with the U.S. Army Research and Develop-
ment Center in Dover, Delaware; William Ellis is
a systems analyst at Chase Manhatten Bank in New
York City.

ARTICLE INTEREST QUOTIENT
Enter On Reader Card
High 447 Medium 448 Low 449

VAX/VMS Interactive Users on VAX80A
17-MAR-1987 15:33:28.11
Total number of interactive users = 3
Username Process Name PID Terminal
USER1 N.Y. GIANTS 206002A1 LTA37:
USER24 ..NESSA.. 206002A0 LTA36:
USER74 MON SYS 20600294 LTA35:
VAX/VMS Interactive Users on VAX80B
17-MAR-1987 15:34:02.44
Total number of interactive users = 7
Username Process Name PID Terminal
USER4 USER4 208001A4 TTBO:
USER54 IROCZ28 208001A3 TTAO:
USER610 USER610 208001A6 TTB1:
USER655 USER655 20800196 TTB3:
USER681 BIG NITE 208001A8 RTAt:
USER703 | WANT KIRBY 208001A7 TTA2:
USER707 NY. METS 2080018D TTAT:
I VAX/VMS Interactive Users on VAX88A
17-MAR-1987 15:34:40.51
Total number of interactive users = 7
Username Process Name PID Terminal
USER19 USER19 202002A8 LTA218:
USER59 USER59 2020029F LTA211:
USER72 USER72 202002A6 LTA216:
USER215 USER215 202002A9 RTAt:
USER412 USER412 20200267 LTA171:
USER574 SUNY 20200276 LTA183:
USER741 VA. TECH GRAD 202002A2 LTA213:
VAX/VMS Interavtice Users on VAX88B
17-MAR-1987 15:35:18.71
Total number of interactive users = 11
Username Process Name PID Terminal
USER11 USER11 20400178 LTA51:
USER91 USER91 2040020E LTA92:
USER199 USER199 20400202 LTA91:
USER241 USER241 204001E8 LTA86:
USER573 USER573 204001ED LTA88:
USER811 USER811 20400136 LTA9:
USER812 USER812 204001BE LTA76:
USER979 USER979 2040020F RTA1:
USER1000 USER1000 204001EF LTA90:
USER1010 USER1010 204001E9 LTA87:
USER1202 USER1202 204001CA LTA78:
Total number of interactive cluster users = 28
V|

Screen 1: A display of the total cluster users.
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PROGRANM 1

program shousers

! This process runs every 30 seconds and records the interactive
! users on the system.

» Include file(s):
include ’ (SSSDEF)’ ! include system values
include ’($JPIDEF)’

* Equivalence(s):
#¢~ Get user-name.
equivalence( buffer(0), length 1 ) !
equivalence( buffer(2), code 1) '
equivalence( buffer(4), addr_1 ) !
equivalence( buffer(8), ret 1) !
#{- Get process-id.
equivalence( buffer(12), length 4 ) !
equivalence( buffer(14), code_4 ) 1
equivalence( buffer(16), addr_4 ) !
equivalence( buffer(20), ret 4 ) |
*<{~ Get terminal name
equivalence( buffer(24), length 5 ) !
equivalence( buffer(26), code 5 ) }
equivalence( buffer(28), addr_5 ) !
equivalence( buffer(32), ret 5 ) 1
*¢- Get process mode
equivalence( buffer(36), length 6 )
equivalence( buffer(38), code 6 )
equivalence( buffer(40), addr 6 )
equivalence( buffer(44), ret 6 )
#<- Get PID
equivalence( buffer(48), length 7 )
equivalence( buffer(50), code 7 )
equivalence( buffer(52), addr_7 )
equivalence( buffer(56), ret 7 )
<~ Get OWNER
equivalence( buffer(60), length 8 )
equivalence( buffer(62), code 8)
equivalence( buffer(64), addr 8 )
equivalence( buffer(68), ret 8 )
#*<{- Get IMAGENAME
equivalence( buffer(72), length 9 )
equivalence( buffer(74), code 9 )
equivalence( buffer(76), addr_9 )
equivalence( buffer(80), ret 3 )

<>
equivalence( buffer(84), end_list ) ! end of list

» Local variable(s):
byte buffer(0:84)
character dayt#23
character imagename=39
character username=12
character processs15
character terminal=7
integer mode, pid, end
integer sys8bintim,sys$schdwk,sys$hiber, | ibSdelete file
character nodex15,query*8
logical=1 file_still_there
integer wild
integer number_of_users
integer status
integer last
logical  found
character timex16
integer binary(2)
integer  |ib$sys trnlog
integer owner

*...... Address, code and length field storage.
integer=2 length_1/12/, length_4
integers2 length 5, length_6/47, length _7/4/, length_8/4/
integer*2 length 9/39/

integers2 code_1, code 2, code_3, code 4, code 5, code_6
integer*2 code_7, code 8, code 9

integer addr_1, addr_2, addr_3, addr_4, addr_5, addr_6
integer addr_7, addr_8, addr_9

integer ret 1, ret 2, ret 3, ret 4, ret 5, ret 6, ret 7
integer ret 8, ret 9

integer return_length
integer end_list/0/

end of list value

» Function(s):
integer  sysSgetjpiw

return length longword

Job/Process Information.

*
LD e e e Bl R R i -
LS Assign address fields the with address of the associated variable

addr_1 = %loc( username )

addr_4 = %loc( terminal )

addr_5 = %loc( process )

addr 6 = %loc( mode )

addr_7 = %loc( pid )

addr 8 = %loc( owner )

addr 9 = %loc( imagename )
. Address of return length.

ret_1 = %loc( return_length )

ret_4 = %loc( return_length )

ret 5 = %loc( return_length )

ret_6 = %loc( return_length )

ret_7 = %loc( return_length )

ret 8 = %loc( return_length )

ret 9 = %loc( return_length )

66

! set up for next wake-up

888

77
055

78
045

79
600

80
050

! Make sure the process is interactive and not a subprocess.

! Write

! the node
if((status .eq. ss$ normal) .AND.
1 (mode .eq. JPISK_INTERACTIVE) .AND.
2 (owner .eq. 0)) then
do ind = 1, 15
if (process(ind:ind) .ge. ’ ’)end = ind
end do
81 write(10,500, err=81) username, process(l:end), pid, terminal
500 format(t2, al2, t15, acend>, t31, 28, t4l1, a7)

| If the process is NOT interactive, then put it in a file
| that records the system processes.

else if ((status .eq. ss$ _normal) .and.
1 (mode .ne. JPISK_INTERACTIVE)) then
write(11,800) PROCESS, mode, imagename
800 format(1x, A15, 3x, i4, 3x, a39)
end if
end do
write (10,046)
046 format(5x,’ ')
close(unit=11)
close (unit=10)
end do
end
T T R R

Assign the length of the buffers for the descriptors.
length_1 = len( username )
length_4 = len( terminal )
length 5 len( process )

Assign the code values.

code_1 = JPI$_USERNAME ! Item codes for retrieving the
code_4 = JPIS_TERMINAL ! system call.

code_5 = JPIS_PRCNAM

code_6 = JPIS_MODE

code_7 = JPIS PID

code_8 = JPIS_OWNER

code_9 = JPIS_IMAGNAME

time = 0000 00:00:30.00"
status = sysSbintim( time, binary)

status = sysSschdwk ( ,,binary, binary)

do while (.true.)
status = sysShiber ()
call users(number_of_users)
query(1:8) = *SYSSNODE’
status = |ibSsys_trnlog(#DESCR (QUERY) , ,%descr (node))
if (.not. status) call |ibSsignal (%val(status))

open(unit=10, name=’SYSSCLUSTER: ’//’USERS_’
//node(2:7)//* .DAT’, STATUS="UNKNOWN®, ERR = 999)

open (unit=11, name=’SYSSCLUSTER: ’//’SYSTEM ’
//node(2:7)//* .DAT’, STATUS='UNKNOWN', ERR = 888)

status = |ibSdate_time (%descr(dayt))

write(10,055,err=77) node(2:7)
format (’ VAX/VMS Interactive Users on ’,a6)

write (10,045, err=78) dayt
format (11x,223)

write(10, 600, err=79) number_of_users
format (4x, *Total number of interactive users = ’,i2)

write (10,046)

write (10, 050, err=80)
format (’ Username Process Name PID Terminal?)
Loop forever.

wild = -1

status = SS$_NORMAL

do while( status .ne. SS$ NOMOREPROC)

Get the job process information of all processes.
status = sysSgetjpiw( ,wild,,buffer,,, )

out the interactive users to the USER file for

write(11,800) PROCESS, mode, imagename

Continued.
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For immediate relief of
disk backup headaches,
just press here.

Only MegaTape makes disk backup
totally painless, with up to 630 MB per
cartridge (formatted). Enough to hold
the entire contents of any popular
disk drive.
| Think what that means: No media
[ =) : changes. No waiting. Just pop in a

‘ | cartridge, fire up your regular backup

O - utility—and go home.

m ; MegaTape has already cured backup
e headaches at thousands of sites. And
- we're developing even higher capacity

for the future. So no matter how

TAPE UNIT

MOTION SELECTED blg your disks get7 your baCkUp ]Ob
; doesn't have to get any bigger. Just
PoweR push the button and go home.

Try MegaTape once. You'll agree
that anything else is just a big pain.

Available in tabletop,
rackmount, and
“half-wide’ configurations
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"EgaTape

MEGATAPE CORPORATION 1041 Hamilton Road, Duarte, CA 91010-0317
(818) 357-9921/TELEX 510 600 7131
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PROGRAM 2

PROGRAM CLUSTER

This image is executed by the command CLUSTER. It
formats the output to the screen

There are 3 major choices the user can make with this

command:

1. Look for a particular user on the cluster.

2. Look at all of the users on the cluster.

3. Look at all of the users on any node or combination of nodes.

Define variables...
character nodex4

integer status,cliSpresent,cliSget_value
integer sys$assign,sys8qiow

integer func

integer cluster_total

characters4 cls_users

character name=4, username=12

character=15 value
characters5 param
characters6 tipe
character=55 record

character crifs2
character errors70
logicalsl found

external cli$_absent

| Variables for GETSYI
character=15 names (20)
integer mem_stat (20)
integer num_nodes

include ’(Sssdef)’
include ’(Siodef)’

node(1:4) = ’node’
name(1:4) = ’name’
param(1:5) = ’users’
| Start code...
iunit = 9
status = sysSassign(’tt:’,ichan,,)
func = o8 _writevblk

status = cliSpresent(%idescr(param))

status = cliSget_value(%descr(param), tipe)
crif = char(13)//char (10)

if (tipe(1:1) .eq. 'u’) then

status = cliSget_value(name, username)

If the command is looking for a particular user on the cluster
then enter this IF section

if (status) then

found = .false.

Find out what nodes are up in the cluster

call syitest(names, mem_stat, num_nodes)

Scan through all the nodes and look for the user.
do j = 1, num_nodes
call check_user(names(j),ichan,10, username, found)

end do

If the user is not on the cluster, then output the
proper error message.

if (.not.(found)) then
length = index (username, ’ * )

ERROR = ’%CLUSTER-I-NOSUCHUSER, user ’//USERNAME (1:LENGTH)//
Fro

1 *not currently logged in
status = sysSqiow(,%val (ichan),%val (func),,,,
1 %ref (error) ,%val (70),,,,)
end if

| This file defines the CLUSTER command. The command has two

! valid qualifiers and a default prompt of " What:", The

! two qualifiers, NODE and NAME, cannot be on the command

! line at the same time. This command could easily be expanded
| to show the system information (much |ike SHOW SYSTEM) .

| This verb is added to the system dcltables in sys$|ibrary.

DEFINE VERB CLUSTER

IMAGE "SYS2: [CLUSTER]CLUSTER"
PARAMETER P1, LABEL=USERS, PROMPT="What", VALUE(REQUIRED, TYPE=KNOWN_PARAMS)
QUALIFIER NODE VALUE (LIST,TYPE=KNOWN_NODES)

If all the nodes in the cluster have to be displayed then
enter this section.

else
status = cliSget_value(node, value)
if ((value .eq. ’all’) .or. (value(1:1) .eq. ’ ’)) then

call syitest(names, mem_stat, num_nodes)

cluster_total = 0

do j = 1, num_nodes
call list_user(names(j),ichan,9, number_users) I
cluster_total = cluster_total + number_users

end do

encode (4,444, cls_users) cluster_total
444 format (i4)

RECORD = 'Total number of interactive cluster users
1 = '//CLS_USERS(2:4)

status = sys$qiow(,%val (ichan), %val (func),,,,
1 %ref (record) ,%val (55),,,,)

If the command is looking for the users on a particular node,
then enter this section.

! Make sure the node is a member ,of the cluster.
call node_thera(value, member)

if (member .eq. 1) then

| If it is, then list the users.
do while (status .ne. %loc(cli$_absent))

999 open(unit=iunit, name=’sys$cluster:’//
1 ’users_’//value(1:6)//’.dat’, shared,
2 status=’old’, err=999)

do while (.true.)
20 read(iunit, 500, end=777, err=20) record
record = record(1:53)//crlf

status = sys8qiow(,%val (ichan),%val (func),,,,

1 %ref (record),%val (55),,),)
end do
777 status = sysSqiow(,%val (ichan) %val (func),,,,
1 Gref (crlf),%val(2),,,,)
funit = ifunit + 1

| See if there is another node to list.
status = cliSget_value(node, value)

end do
else
! If the node is not up, then output the proper message.

ERROR = ’%CLUSTER-I-NODENOTUP Node ’//value(1:8)//
)

1 not currently available’

status = sysSqiow(,%val (ichan),%val (func),,,,
1 %ref (error) ,%val (60),,,,)

end if
end if
end if

end if

500 format (a80)

end

QUALIFIER NAME VALUE(LIST)
DISALLOW NAME AND NODE

DEFINE TYPE KNOWN_PARAMS
KEYWORD USERS

DEFINE TYPE KNOWN_NODES

KEYWORD ALL, DEFAULT

KEYWORD VAX80A

KEYWORD VAX80B

KEYWORD VAX88A

KEYWORD VAX88B u
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§7a What's more, it comes with very special VAX options.
see F ROM YOUR VAX. Like SPSS-X Track;" a versatile system management tool
When VAX users demand the latest, most productive data that lets you perform complete performance monitoring,
analysis tools, they get them with SPSS software. SPSS offers  capacity planning and chargeback reporting. And SPSS-X

the only family of analytical software that's created specifi- Capture;” the data base interface that combines the data
cally for the VAX/VMS environment. Enabling everyone to management capabilities of Datatrieve™ with the power
get more work done while conserving system resources. of SPSS-X.

SPSS products let you do it all, from data management At SPSS, we've been producing software for the DEC
and statistics to producing professional reports, chartsand ~ community for over fifteen years! Now contact our Market-
maps. Ready to run on everything from VAXclusters™ to ing Department to see what our products can do for you.

VAéTraéePSémStb; ! ri;?r?frgirgg i;itrgr;a;&es users the power CALL 1 / 312 / 329'33 04

to reduce mountains of data into meaningful information.

m lm. SPSS Inc. » 444 North Michigan Avenue, Suite 3000 * Chicago, lllinois 60611

In Europe: SPSS Europe BV. « PO. Box 115 » 4200 AC Gorinchem, The Netherlands « Telephone: +31183036711 « TWX: 21019
VAX, VMS, VAXcluster, VAXmate and Datatrieve are trademarks of Digital Equipment Corporation. SPSS-X, SPSS-X Capture and SPSS-X Track are trademarks of SPSS Inc.
for its proprietary computer software. © 1987, SPSS Inc
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By G. Ronald Dalton

and James Ogles

The Backup
And Restore Utility
From DEC.

70

A BRUJ(te

Digital Equipment Cor-
poration has provided a
powerful Backup and
Restore Utility (BRU) for use in backing up
copies of files and recovering them back to
disk when needed. However, BRU is less than
user friendly! In fact, it will crunch up your
files in the blink of an eye if you're not careful.
Here’s how to avoid some of the pitfalls (all
of which we’ve experienced) and help you
tame the BRU(te) so you can have it eating out
of your file space without costing you an arm
and a leg or all of last week’s work!

Backup and recovery of files is a must for
serious computer users in order to secure files
against loss or corruption on most multiuser
systems. Although the system manager
periodically may archive old files to a
recoverable medium in order to clean out the
system, you’d better not rely on this if your
files are important to you.

The most commonly available means for
copying and removing files from most systems
is the tape drive. The tape drive usually is in
use only a small percentage of the time and,
therefore, can be allocated to a single user
when convenient. Tape also is inexpensive, ap-
proximately one dollar per megabyte, and
typically has a capacity of nearly 20 MB on a
1,200-foot tape. Thus, a user can mount a
private tape, backup or recover all files cur-

rently on the computer, and keep the tape in
a safe place.

Although there is a commercial program
available to help you carry out the backup and
restore operations (TAPESYS by Software Part-
ners/32 of Boxford, Massachusetts), we here
at the University of Florida wrote a command
program that provides convenient, menu
driven, safe storage to tape by the average user.
This allows safe backup and recovery of files
at a convenient time. The command program
uses BRU via a series of easy-to-use and safe
menus.

General Theory

In the command program, a main or upper-
level menu divides the BRU functions into four
classes (see Screen 1). Three are for common,
non-privileged user functions such as listing,
backing up and recovering files. The fourth
class has more powerful options useful to the
system manager.

Within the inner menus, the program
prompts you for the necessary information and
builds the BRU command strings. The com-
mand language lends itself to the task of
displaying menus and prompts. Because many
of the prompts were repeated, it makes sense
to write the messages and prompts as sub-
routines. A user might reply to a prompt in
lowercase, so lowercase letters were disabled
for the command file. This causes the com-
mand interpreter to treat all letters as upper-
case. The lower-level menus serve to break
down a class of BRU tasks into individual
tasks. Not every conceivable task was included

DEC PROFESSIONAL



First in a series of Bomb Squad Field Updates

DATATI

f you don’t have a perfectly de-

pendable time source connected

to your computer, brace your-
self for an explosion. Data time
bombs are waiting to blow your
operation sky high. Which is why
you should take advantage of a spe-
cial, limited-time offer to order our
incorruptible, tamper-proof Time
Source™ products for your computer
— accurate within 4 milliseconds
of Coordinated Universal Time, the
world time standard, as broadcast
continuously by the National Bureau
of Standards.

COMPUTER TIME BANDITS —
SURVIVING THE AUDIT.

Today’s computer systems have evolved
with a major flaw: System clocks must be
manually set. ‘‘So what?’’ you ask. This
year, two of the Big Eight accounting
firms now audit clock integrity. Why?
Because data is as important an asset as
money, and traceable, secure timestamps
could have prevented some real disasters:
e Hackers broke into government-funded
university computers, changed system
clocks, modified financial data and then
returned clocks to entry time. Result: Ar

bliterated audit trail gave corrupt ta to
the university -omputer time to
the h&‘ kers.
e Payroll and production re-runs plagued
a manufacturing plant. Wrong system
clocks caused postmg of incorrect job
tlmes Result: me!m turing lines ran

elow efficie igh cost in lost
ours and we s‘rwi rapas-i{‘\f.

HOW TO LOSE MONEY,
FAST. OR, ARE YOUR
COMPUTERS IN SYNCH?

Computer networks need to be syn-
chronized. When they aren’t, things don’t
happen.

* A major international bank’s computers
wouldn’t authorize funds transfers one
Friday, because data timestamps conflicted.

eKkend ol interest.

Result: They lost a we

- TODAY. BEFORE YOUR

6 Correctly synchronized clocks are
essential in computer networks to
make sure that all machines do the
right thing at the right time...
Time Source makes it a snap to syn-
chronize computers and satellite
earth stations... 99

BUSINESS WEEK

e Database servers in one distributed
computer network kept overwriting data
files with old information, because LAN
clocks didn’t match network system
clocks. Result: Weeks were spent doing
data reconstruction

YOU'VE BEEN BURNED
ALREADY.

Go on down to your own computer room
and ask around. Have you had to re-run a
month’s work because a computer operator
inadvertently entered the wrong month or
year? Talk to your legal department.

Do you have significant legal liabilities if
you can'’t prove your computer timestamp
is incorruptible?

Do you really trust all those distributed
PC and workstation users to set the right
time, every time? To remember to switch
to daylight savings time? Are you sure you
want to do Electronic Data Interchange
(EDI) with another company whose com-
puter clocks aren’t secure?

ENTER 304 ON READER CARD

THE NEVER-SET-YOUR-
CLOCK-AGAIN $1495
LIMITED-TIME OFFER...*

...S0 your Bomb Squad can get to work
right away. Order our Time Source
receiver and accompanying software today.
The unit comes with an RS-232 computer
interface and complete VMS software for
VAXs. It also comes with a 30-day money-
back guarantee.

SAVE UP TO $1500.
CALL 800-338-PSTI
(OR 800-638-TIME IN CA)

TIME RUNS OUT.

PRECISION
STANDARD
TIME INC.

Time is Money.

PRECISION
STANDARD TIME, INC.

105 Fourier Avenue * Fremont, CA 94539 I
[ 1 have a data security problem.
[ I have a network synchronization problem
[J I have a problem
[ 1 want it on my desk to remind every single person who
comes into my office about the importance of correct time

card number and authorizing signature or (] purchase order for
$1495 (California residents add 7% sales tax). I understand I have

I an unconditional, 30-day moneyback guarantee

I Send me a Time Source!™ today. Attached is my [J check, [J credit

Name Title
I Company I
Address I

" State Zp

I City

Phone

| Credit Card or Purchase Order Number:

| Expiration Date I

I gnature Date I
SR MCRGH DWRSEE WS SN SSRSE. (et

] AMEX O VISA OMC OP.0

*Offer is for a limited time only. Copyright © 1987 by Precision Standard Time, Inc. Time Source is a trademark of Precision Standard Time. VAX and VMS are registered trademarks of Digital Equipment Corporation
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The Main Menu

LIST THE CONTENTS OF A BRU CREATED TAPE
B (BACKUP) BACK UP FILES FROM DISK TO TAPE

R (RECOVER) RECOVER FILES FROM TAPE TO DISK

S (SUPER USER) SYSTEM MANAGER OPTIONS

E (EXIT) EXIT FROM THIS COMMAND FILE

L (LIST)

ENTER YOUR CHOICE . . .

A v

Screen 1: The Main Menu divides the BRU functions into four classes.

e The Listing Menu 1

B (BACKUP SETS) LIST THE BACKUP SET NAMES ON YOUR TAPE
F (FILES) LIST THE FILES FOR YOUR TAPE AND BACKUP SET
E (EXIT) RETURN TO THE MAIN MENU

What is the BACKUP SET name you want to use?
(The BACKUP SET is limited to 12 characters)
Enter the BACKUP SET name...

| it

Screen 2: The LIST option supports only two listing tasks.

r 3

The Backup Menu

D (DIRECTORY)
F (FILES)
E (EXIT)

BACK UP YOUR ENTIRE DIRECTORY TO TAPE
BACK UP SPECIFIED FILES TO TAPE
RETURN TO THE MAIN MENU

The BACKUP SET names are requested here just as in the
List Menu. In addition you are asked:

What FILE SPECIFICATION do you want to use?

A FILE SPEC has the form: NAME.EXT; VER.

An *’ can be used as a WILDCARD to replace WHOLE WORDS.
Examples: NAME.FTN;* or NAME*;* or *FTN;*

You may leave off parts of the FILE SPEC starting from
the right. BRU treats any OMITTED part as a WILDCARD.

Thus NAME.FTN = NAME.FTN;* and NAME = NAME*:*
and NO FILE SPEC AT ALL is the same as *.*;*

Enter the FILE SPECIFICATION...

A —

Screen 3: The Backup Menu breaks down the backup function into the two tasks most
often needed by a non-privileged user.
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in this command file; they’re limited to
the options most likely needed by the
common user and the system manager.

The List option supports only two
listing tasks. The first is a listing of all
of the backup set names on a tape. The
second is a listing of the files in a user-
specified backup set. Both of these op-
tions will be needed by a common user.
If the backup set qualifier is omitted,
then BRU lists the backup set names
on the tape. If the qualifier is included,
then BRU lists the files in the specified
backup set. Therefore, the first option
doesn’t require any user response and
the second requires only the backup
set name. The List Menu is shown in
Screen 2.

BACKUP
The Backup Menu breaks down the
backup function of BRU into the two
tasks most often needed by a non-
privileged user. The first choice allows
you to back up your entire directory in-
to a specified backup dataset. This is
helpful for those who periodically want
to make protective copies of all their
files. The second option allows you to
back up to a backup set all of the files
covered by a single file specification. A
file specification has the form
FILENAME.EXTVER. An asterisk can
replace as a wildcard any or all of the
words in the file specification. The
Backup Menu is shown in Screen 3.
The user’s default device and direc-
tory are obtained automatically from
special strings within the command in-
terpreter. Both options of the Backup
Menu require the tape label and the
backup set name in the command string.
As a result, subroutines are called to
print out explanatory messages and
prompt the user to type in these items.
The DEC BRU utility was designed
with the system manager in mind. Thus,
BRU will initialize a tape unless the ap-
pend qualifier is added to the command
string. In this case, the new backup set
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is appended to the tape after the existing
backup sets. This makes sense for the
system user, who would, most likely,
back up large volumes, probably taking
up most of a tape for each backup set.

As a result, each backup operation
must initialize a new tape. However, the
tasks most likely needed by a common
user will be backing up and recovering
smaller volumes like directories. Many
of these volumes will fit on a tape, so
the non-privileged user would be ap-
pending more often than initializing.
The command file inverts the normal
order by automatically including the ap-
pend qualifier. To initialize a tape, the
user must be a privileged user and
answer yes to the initialization question.
Then, the command file will omit the
append qualifier. ‘

The Recover Menu breaks the
recover function of BRU into the two
tasks most often needed by a non-
privileged user. The first task allows you
to recover an entire backup set of files
to your directory. The second option
allows you to recover all of the files
covered by a single file specification, in-
cluding the use of the wildcards. This
option is useful because it allows
recovery of a few files (e.g., *FTN) from
a backup set without forcing you to
recover all of the files from the backup
set (see Screen 4 for the Recover Menu).

The BRU utility won’t allow a user
to recover files to a directory different
from the one of origin. Therefore, a
non-privileged user cannot recover files
to another user’s directory. To prevent
this from being attempted, the com-
mand file doesn’t ask you for directory
or device information. Instead, the
default device and directory are obtained
from special strings in the command
interpreter.

Both options of the Backup Menu
require the tape label and the
BACKUP__SET name in the command
string. For these, subroutines are called
to print out explanatory messages and
prompt the user for the items.

Just as BRU would initialize a tape
unless told otherwise, BRU also would
initialize the receiving disk unless the

JANUARY 1988

A

F (FILES)

The Recover Menu

B (BACKUP SET) RECOVER ALL FILES FROM A BACKUP SET
RECOVER SPECIFIED FILES FROM A BACKUP SET

(EXIT) RETURN TO THE MAIN MENU

Here the TAPE LABEL, BACKUP SET and FILES SPECIFICATION
are requested as they were in the Backup Menu.

4

Screen 4: The Recover Menu breaks the recover function into the two tasks most often
needed by a non-privileged user.

—

A

The Super User Menu

EXIT TO THE MAIN MENU

BACK UP AN ENTIRE DISK TO TAPE

BACK UP ACCORDING TO CREATION DATE
SPECIFICATION

BACK UP ACCORDING TO DIRECTORY SPECIFICATION
BACK UP ACCORDING TO FILE SPECIFICATION
RECOVER AN ENTIRE BACKUP SET

RECOVER ACCORDING TO DIRECTORY SPECIFICATION
RECOVER ACCORDING TO FILE SPECIFICATION

T MMmMe (il o B

What USER DIRECTORY are you transferring TO/FROM?
The DIRECTORY must be entered in the form: [(J,0]]
The “*"’ can be used as a WILDCARD to replace a ‘(0"

Enter the DIRECTORY...

What REFERENCE DATE do you want to use?
The DATE must be entered in the form: DD-MMM-YY

Enter the DATE...

Are you transferring files created BEFORE or AFTER the
REFERENCE DATE? This command file assumes you mean
files created BEFORE the REFERENCE DATE, unless you
answer ‘Y’ for YES below.

Backup files created AFTER the REFERENCE DATE
Are you APPENDING to a tape or INITIALIZING it?
This command file assumes you are APPENDING,
unless you answer ‘‘Y"’ for YES below.

INITIALIZE the tape...

Y

#

Screen 5: The Super User Menu doesn’t separate the BRU functions into classes.
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non-initialize qualifier is included. A
non-privileged user doesn’t need to in-
itialize system disks, so the command
file automatically includes the qualifier
in both options.

Super User

The Super User Menu doesn’t separate
the BRU functions into classes. Both the
Backup and Recover commands are in-
cluded in the same menu. It would have
added too much to the complexity of
the command file to add a third level of
menus within the Super User Menu.
Also, a little more knowledge can be
assumed for a super user compared to

an average user, so it’s less necessary to
logically divide the functions in menus.

BACOPT | String symbol containing the selected option from the backup

String symbol containing the backup set name.

BORA Logical symbol used to set the contents of TEMP. If BORA
is true, then TEMP is set to “‘BEFORE’’.

DATE String symbol containing the reference date.

DEV String symbol containing the default device of the user run-

creation date.

The Super User Menu is shown in
Screen 5.

The Super User Menu duplicates
the options of the Backup and Recover
Menus with an important difference. A
super user has the privilege of recover-
ing files to directories other than his
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String symbol containing the selected option from the listing

Logical symbol used to set the contents of QUAL. If NEW
is true, then the string ‘‘/APP’’ is dropped from QUAL to

String symbol containing the selected option from the main
String symbol containing those qualifiers that don’t have
String symbol containing the specified device for command
String symbol containing the file specification.

String symbol containing the specified directory for com-
mand strings in the super user section.

String symbol containing the selected option from the Super
String symbol containing the option or condition for the

String symbol containing the tape label.
String symbol containing the default directory of the user

menu.
BNAME
ning the command file.
LISOPT
menu.
NEW
direct BRU to initialize the tape.
OPTION
menu.
QUAL
options.
SDEV
strings in the super user section.
SPEC
SUFD
SUPOPT
User Menu.
TEMP
/DATE qualifier.
TNAME
UFD
running the command file.

Directory of command file variables.

Additional major operations provided
for the super user are backing up
an entire disk and backing up by

own. A system manager might need to
do this. You’re prompted for the device
and directory specifications. Because the
wildcard can be used in the directory
specification (e.g., DL1:[100#]), more than
one directory can be referenced that
way. Additionally, an option to recover
by directory specification is included.
This would be useful in recovering a
single user’s directory from a backup
tape.

Additional major options provided
for the super user are backing up an en-
tire disk and backing up by creation
date. These features easily accomplish
tasks a system manager often is required
to perform. Old files are archived
periodically and then deleted to make
room on the system disks. It therefore
makes sense to support these tasks in
this command file. Alternatively, you
can back up all files to tape and then
recover to a freshly initialized disk only
those files created after a certain date.

The single line command string
limitation also limits the Backup By
Creation Date option. This option is
called by including the creation date
qualifier in the BRU command string.
This doesn’t prevent the user from also
including other specifications; e.g., file
specifications. However, if this has been
done, the command string easily can ex-
ceed a single line. Because the operating
system restricts the command string to
one line, you can’t include other options
with the Creation Date option.

Overall, this command file has
built-in limitations because of the
limited time available for writing it. For
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cpense Analysis

e

Wlth the WY-85 at left, Wyse authored
the best selling alternative to DEC's VT
220. It’s fully compatible with the VT-220,
but loaded with features that make it even
more compatible with the people who use it.

‘

J

Like a larger 14" screen. Tilt and swivel
base. An easier set-up mode.

And while our keyboard is identical to
DEC’s in layout, they can't touch our touch.

Our new WY-99GT at right further illus-
trates Wyse’s continuing drive to improve
on a standard. It features the same advan-
tages as the WY-85. Plus graphics, with full
Tektronix 4010/4014 compatibility, and
high resolution characters.

Our dual resolution mode lets you retam
full VT-220 compatibility and shift from
DEC resolution to hi res.

And there’s a happy ending. The WY-85
is just $599, the WY-99GT $649. Both are
made, serviced, and supported by the com-
pany that ships more terminals than anyone
but IBM#

Wyse. When it comes to quality and value
in terminals, we wrote the book. For more
information, call 1-800-GET-WYSE.

WYSE

We make it better, or we just don't make it.

andef‘narks/ Owners: Wyse, WY-85, W Y-99GT/Wyse Technology; Dw VTZZO/ng\!a] Equipment Corporation; Tektronix, 4010, 4014/ Tektronix. Screen i |mage on WY-99GT created using Cognos Power House.
ENTER 169 ON READER CARD

*DC 1986 U'S: Terminal Census.
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example, a system manager might want
to initialize a disk a$ part of his duties.
He has the required privilege and BRU
supports the task; however, the required
qualifiers are complex and would have
been time consuming to include in this
command file. Therefore, this command
file doesn’t address the task of initializ-
ing a disk at all. Perhaps this feature
could be added later.

If the operating system is upgraded
to RSX-11M +, then the command string
length limitation goes away. The im-
proved operating system supports the
continuation feature in the BRU com-
mand string. This means that an accept-
able BRU command string could be
spread over many lines and be as long
as necessary.

This removes the necessity of limit-
ing the user to a single file specification

symbol TEMP.

symbol QUAL.
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Prints out a warning message saying the user has made an
invalid choice from the last menu.

Prompts the user for the tape label and then reads the
response into the symbol TNAME.

Prompts the user for the backup set name and then reads
the response into the symbol BNAME.

Prompts the user for the file specification and then reads
the response into the symbol SPEC.

Prompts the super user for a device code and then reads
the response into the symbol SDEV.

Prompts the super user for a directory and then reads the
response into the symbol SUFD.

Prompts the super user for a reference date and then reads
the response into the symbol DATE. The desired time direc-
tion is established and the appropriate string loaded into the

Collects all of the necessary input for a regular user backup
operation, uses subroutines 801 and 802 to get the tape label
and backup set name, establishes whether the tape is in-
itialized or appended and makes the appropriate assignment
to the symbol QUAL.

Collects all of the necessary input for a regular user recover
operation. Uses subroutines 801 and 802 to get the tape
label and backup set name, assigns the proper string to the

and allows the use of up to 16 file
specifications in one command string.
Also, the file specification can be com-
bined with the creation date qualifier to
produce new options.

There’s a qualifier that specifically
allows the user to exclude files from
consideration by BRU. This feature was
ignored because of the command string
limitation. Under the new operating

List of command file subroutines.

The command file has proved very
useful to both the general user
and to the system manager.

system, it would be a full capability to
add to existing features. It might be
easier on the super user if the listing
functions also were duplicated in that
menu. As it stands, the super user has
to leave his menu and go to the listing
menu to get directory information.

In addition to the structure of the
command language and the BRU com-
mand strings, a couple of other MCR
commands were used in the command
file. The CLR for clear command was
used to clear the terminal screen before
the display of menus. Also, the
ALLOCATE and DEALLOCATE com-
mands were used to restrict the use of
the tape drive to the terminal executing
the command file, while the command
file is running. This attempts to
minimize the chance of user conflict
over the use of the tape drive. Hopefully,
it will prevent such accidents as the
overwriting of another user’s tape.

Table 1 shows a directory of the
variables used in the command file,
Table 2 lists the subroutines and Pro-
gram 1 provides a complete listing of
the command file.

The command file has proved very
useful to both the general user and to
the system manager. It allows BRU to
safely backup and recover many files to
and from tape. —G. Ronald Dalton is pro-
fessor of nuclear engineering science at the
University of Florida, Gainsville; James Ogles
is system manager at the department of
nuclear engineering sciences.

ARTICLE INTEREST QUOTIENT
Enter On Reader Card
High 397 Medium 398 Low 399
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PROGRAM 1.

BRUWORK . CMD

ALLOCATE MS:

This is BRUNORK.CMD. Please insure that a tape is installed on
the system tape drive. If a tape is not installed, and you run
this command file, the system may lock up. If the system locks

up it will have to be crashed and rebooted
TASK  NULL Is a tape installed on the tape drive...
IFF NULL .GOTO 999

.ENABLE SUBSTITUTION
.DISABLE LOWERCASE

=SETSL ' UFD BECUTCY =

+SETS,  DEV "2 ¢SYDISKD * *<SYUNIT> : "
.001:

CLR

.002:

THIS IS THE MAIN MENU
CHOOSE ONE OF THE FOLLOWING OPTIONS:

L (LIST) LIST THE CONTENTS OF A BRU CREATED TAPE
B (BACKUP) BACKUP FILES FROM DISK TO TAPE
R (RECOVER) RECOVER FILES FROM TAPE TO DISK
S (SUPERUSER) SYSTEM MANAGER OPTIONS
13 (EXIT) EXIT FROM THIS COMMAND FILE
.ASKS  OPTION ENTER YOUR CHOICE.
+AF OPTION = "E" GOTO 999
2 OPTION <> "L" .GOTO 200
.100:
CLR

.101:

5 THIS IS THE LISTING SUB-MENU
5 CHOOSE ONE OF THE FOLLOWING OPTIONS:

B (BACKUP SETS) LIST THE BACKUP SET NAMES ON YOUR TAPE

F (FILES) LIST THE FILES FOR YOUR TAPE AND BACKUP SET
E (EXIT) RETURN TO THE MAIN MENU

.ASKS LISOPT ENTER YOUR CHOICE...

ik LISORT = MEs .GOTO 001

B LISOPT <> "B" .GOTO 120
CLR
BRU /REW/DIR MS:

.GOTO 101

.120

s dE LISOPT {5l 2 .GOTO 130

.GOSUB 8 ! GETS BNAME
CLR
BRU /REW/BAC:’BNAME’/DIR MS:

.GOTO 101

.130:

.GOSUB 800 ! DOES MISTAKE MSG
.GOTO 101

.200:

xE OPTION <> "B" .GOTO 300
CLR

.201:

THIS IS THE BACKUP SUB-MENU
CHOOSE ONE OF THE FOLLOWING OPTIONS:

D (DIRECTORY) BACKUP YOUR ENTIRE DIRECTORY TO TAPE
F (FILES) BACKUP SPECIFIED FILES TO TAPE
E (EXIT) RETURN TO THE MAIN MENU

'ASKS  BACOPT  ENTER YOUR CHOICE..
i BACOPT = "E" .GOTO 001

434 BACOPT <> "D" .GOTO 220

.GOSUB 807 ! GETS TNAME, BNAME , QUAL
BRU ’QUAL’/TAP: TNAME’/BAC: ’BNAME’ ’DEV’’'UFD’ MS:

.GOTO 200

.220:

cdf BACOPT <> "F" .GOTO 230

.GOSUB 807 ! GETS TNAME, BNAME , QUAL
.GOSUB 803 ! GETS SPEC

BRU ’QUAL’/TAP: 'TNAME’/BAC: ’BNAME’ ’DEV’’UFD’’SPEC’ MS:
.GOTO 200

.GOSUB 800 | DOES MISTAKE MSG
.GOTO 201

.300:
2 OPTION <> "R" .GOTO 400

' THIS IS THE RECOVER SUB-MENU
3 CHOOSE ONE OF THE FOLLOWING OPTIONS:

B (BACKUP SET) RECOVER ALL FILES FROM A BACKUP SET
) F (FILES) RECOVER SPECIFIED FILES FROM A BACKUP SET

% E (EXIT) RETURN TO THE MAIN MENU

.ASKS  RECOPT  ENTER YOUR CHOICE...

g RECOPT = "E" .GOTO 001

vIF RECDPT L3 Nge .GOTO 320

.GOsuB ! GETS TNAME, BNAME, QUAL
BRU ’QUAL /TAP: >TNAME’ /BAC: 'BNAME’ MS: ’DEV’’UFD’

.GOTO 300

.320:

Continued.
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PROGRAM 1....continued

S 1E RECOPT <> "F" .GOTO 330

.GOSUB 808 | GETS TNAME, BNAME, QUAL aé!I('LSJRN TNAME  Enter the TAPE LABEL...
.GOSUB 803 ! GETS SPEC 5 .
BRU ’QUAL’/TAP: 'TNAME’/BAC: ’BNAME’ MS: ’DEV’’UFD’’SPEC’ :802'
bl g ; What' is the BACKUP SET name you want to use?
.GOSUB 800 | DOES MISTAKE MSG ; (The BACKUP SET is limited to 12 charaters)
gggo - :ASKS BNAME Enter the BACKUP SET name...
LIF OPTION <> "S"  .GOTO 500 -ZS;URN
CLR . :
.401: CLR
; THIS IS THE SUPERUSER SUB-MENU : What FILE SPECIFICATION do you want to use?
L gl B ! A FILE SPEC has the form: NAME . EXT; VER.
! A T ;
. B S)A((IIKU:OALHENﬁég :?:: T0 TAPE 3 An ’x’ can be used as a WILDCARD to replace WHOLE WORDS.
; C  BACKUP ACCORDING TO CREATION DATE SPECIFICATION ; Examples: NAME.FTN;* or NAME.*;» or «.FIN;»
! 2. g:gﬁg; :gggzg%zg $g giﬁgc;ggzlﬁigg%—;éﬁATION g You may leave off parts of the FILE SPEC starting from
£ F  RECOVER AN ENTIRE BACKUP SET : the right. BRU treats any OMITTED part as a WILDCARD.
; G RECOVER ACCORDING TO DIRECTORY SPECIFICATION :
s 3 Thus NAME.FTN = NAME.FTN;* and NAME = NAME.x*;x*
i H RECOVER ACCORDING TO FILE SPECIFICATION ; 4id NO EILE SPEC AT ALL i Lha sane A% = +:»
‘?EKS §$g$¥ - EE?IER YogngHgg(l:E' e fASKS SPEC Enter the FILE SPECIFICATION. ..
.IF SUPOPT <> "B"  .GOTO 420 =
.G0suB 807 ! GETS TNAME, BNAME, QUAL : .
.GOsSuUB 804 ! GETS SDEV % i

» » o » : r ) ; 2 What DISK are you transferring TO/FROM?
ngmq%té d185= ITNE JRAG BENE SRS M : The DISK DEVICE CODE has the form: DL#:
‘;’2:0: SUPOPT <> "C" GOTO 430 :ASKS SDEV Enter the DISK DEVICE CODE...
|GOSUB 807 | GETS TNAME,BNAME  QUAL i
.GOsSUB 806 ! GETS DATE,TEMP g
.GOSUB 804 ! GETS SDEV : ;

> s > o ‘ 3 3 > 5 3 What USER DIRECTORY are you transferring TO/FROM?
O /AR ANE EAC BIUAE (CHE WTEW GDATE: SDEV M ; The DIRECTORY must be entered in the form:  [#,#]
430 i The "#" can be used as a WILDCARD to replace a "#"
Wae Tl 22 S0i0 aa0 | e ME Bl AL 'ASKS  SUFD  Enter the DIRECTORY...
.GOSUB 804 | GETS SDEV ' : eI
.G0sSuUB 805 ! GETS SUFD : :

> ’ 4 > s s ’ > 3 i
ngmm:g'é /TAP: *TNAME’ /BAC: *BNAME® ’SDEV’’SUFD’ MS: ; What REFERENCE DATE do you want to use?
1440: ; The DATE must be entered in the form:  DD-MMM-YY
Sl SUPOPT <> "E" .GOTO 450 H
.GOSUB 807 | GETS TNAME,BNAME, QUAL .ASKS DATE Enter the DATE...
.GOSUB 804 | GETS SDEV _SETS  TEMP "BEFORE : "
.GOSUB 805 ! GETS SUFD ;
.GOSUB 803 ! GETS SgEC i Are you transferring files created BEFORE or AFTER the
BRU ’QUAL’/TAP: *TNAME’ /BAC: *BNAME’® ’SDEV’’SUFD’’SPEC’ MS: = REFERENCE DATE? This command file assumes you mean
AGOTCIQM)O / / : files created BEFORE the REFERENCE DATE, unless you
.450: 3 answer "Y" for YES below.
238 SUPOPT i .GOTO 460 i
.GOSuUB 808 = | GETS TNAME,BNAME, QUAL .ASK BORA Backup files created AFTER the REFERENCE DATE. ..
.GOSUB 804 | GETS SDEV ! JIFT  BORA _SETS  TEMP WAFTER: "
BRU ’QUAL’/TAP: ’TNAME’/BAC: *BNAME’ MS: ’SDEV’ -F;(E);URN
.GOTO 400 - :
.460: .GOsSuB 801 ! GETS TNAME
$ 26 SUPOPT <> "G"  .GOTO 470 -GOSUB 802 ! GETS BNAME
.GOSUB 808 | GETS TNAME,BNAME , QUAL -SETS  QUAL "' /REW/MOU/APP"
.GOSUB 804 ! GETS SDEV i i
.GOSUB 805 | GETS SUFD - Are you APPENDING to a tape or INITIALIZING it?
BRU ’QUAL’/TAP: *TNAME’ /BAC: 'BNAME’ MS: ’SDEV’’SUFD’ 3 This command file assumes you are APPENDING,
.GOTO 400 3 unless you answer "Y" for YES below.
.470: B
P SUPOPT <> "H" .GOTO 480 .ASK NEW INITIALIZE the tape...
.GOSUB 808 | GETS TNAME,BNAME, QUAL JIFT  NEW  .SETS QUAL " /REW/MOU"
.GOSUB 804 | GETS SDEV .RETURN
.GOSUB 805 | GETS SUFD .808:
BRU ’QUAL’/TAP: TNAME’ /BAC: ’BNAME’ MS: ’SDEV’’SUFD’’ i x !
.GOTDQ4OO / ‘ o el s <SETS QUAL " /REW/MOU/NOI"
.480: .RETURN
.GOSUB 800 | .999:
GOt Aot DOES MISTAKE MSG DEALLOCATE MS:
.500:

Note that CLR is a local assembly language utility. It can be

gg%’b’aoggo ! DOES MISTAKE MSG replaced with the line
iR ; <ESC>(P2J
; YOU HAVE MADE AN INVALID CHOICE, TRY AGAIN which is the DEC VT100 Erase Display escape sequence of characters.
"RETURN >bye
.801: >
3 HAVE A GOOD AFTERNOON
; What is the TAPE LABEL of your tape? 06-JAN-67 13:85 Tr7: LOGGED OFF
3 (The TAPE LABEL is limited to 6 characters) >
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The SAS System

The Data Analysis Tool You Won’t Outgrow.

f your job demands a
powerful data analysis tool,
the SAS® System is your
solution. The SAS System gives
you ready-to-use procedures
for performing every kind of
analysis—from simple descrip-
tive statistics to advanced
regression, analysis of variance,
discriminant analysis, cluster-
ing, scoring, and more.

The SAS System reads data
in any structure from any kind
of file. You can create new
variables, modify old ones, com-
bine files, detect errors, and
accumulate totals. Once your
analysis is complete, you can
report your results in lists,
tables, charts, or plots.
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And as your needs grow,
the SAS System grows with
you. All the tools you need for
color graphics, forecasting,
modeling, “what if” analysis,
project management, optimiza-
tion, and quality control are
available in the SAS System.
You choose the products you
need, and enjoy the
same easy-to-use
language and
syntax in each. Plus,
you can use the
same software on
your personal
computer.
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COMMUNICATIONS

By Carl B Marbach The Remote Access

A Full-Function
PC-To-VAX
Integration Tool.
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Facility (RAF) is a PC-
to-VAX communications package from
Datability Software Systems Inc. of New York
City, that uses either simple RS232 connections
or the more robust Ethernet network, now
rapidly becoming the connection of choice to
VAX computers. Most VAX installations are in-
stalling Ethernet to connect terminals, other
host VAXs and personal workstations. RAF
supplies the PC and VAX software allowing the
PCs’ full connection to the Ethernet network.

Although all the facilities of RAF also are
available to the serial port user, the Ethernet
version offers the fastest connection as well as
some multihost capabilities that can’t exist
with a hard-wired solution. Using the high
bandwidth of the Ethernet allows RAF to be
extremely fast and by using the standard DEC
Local Area Terminal (LAT) server that comes
with VMS, RAF also is very efficient with
critical computer resources.

RAF is a full-function communications
package that allows the VAX to act as a PC file
server, defining VAX print queues to be ac-
cessed from the PC, making VAX applications
available to PC users from MS-DOS, deliver-
ing a language to make automatic connections
and finally providing high-level language sup-
port to allow programs on the PC to interact
with programs on the VAX.

Setting Up RAF
To physically connect a PC to the Ethernet re-
quires an add-in Ethernet card for the PC. The

following currently are supported by RAF:
3COM’s 3C501 (IE4) card

3COM'’s 3C505 (IE3) high-performance card
MICOM’s NI5010-1 (or -2) card

Excelan’s 205 card

Ungermann-Bass’s NIC card

A S el

If you have Digital Equipment Corporation’s
VAXMATE, the card is built in.

On the rear of these cards is an Ethernet
connector ready to be attached to the cable.

If you’re going to use asynchronous
communications (RS232), RAF will use either
the COM1 or COM2 communication ports on
the PC.

The instructions for installing RAF are
shown in Figure 1. The RAF distribution
diskette is copy protected and will allow two
installations of RAF. The distribution also can
be used to deinstall RAF allowing for yet
another INSTALL.

Using RAF

Once installed, RAF operates in Combined,
Terminal or Suspended modes. In Combined
mode, the PC and the VAX are linked via a
VMS process, RAFPC, which serves as a file
server. In Combined mode, VMS files are ac-
cessible as if they were on a PC disk.

In Combined mode from the PC, a
DIRectory of F: is really my VMS root direc-
tory (see Figure 2). Changing directories in
MS-DOS (CD) is equivalent to SET DEF [direc-
tory] on the VAX. Directories also can be
created (MKDIR) from the PC. Combined
mode treats the VAX like another hard PC disk.

Terminal mode is RAF’s terminal
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The SAS System

The Graphics Tool You Won’t Outgrow.

hen you've got to

turn those numbers

into a presentation,
turn to the SAS® System. The
SAS System includes easy-to-
Juse procedures for charts,
plots, maps, and three-dimen-
sional displays. At a glance,
you can grasp detailed statistics,
spot relationships among items,
and trace emerging trends.
And when your manager wants
more, the SAS System lets you
customize your graphs and
present multiple displays on the
same page for easy comparison.
You can produce your graphs
on terminals, plotters, trans-
parencies, or slides.

The SAS System runs on these
minicomputers: Digital Equipment Corp. ™
VAX™ 8xxx and 11/7xx series under
VMSM™ and MicroVAX I1™ under MicroVMS™;

Prime Computer, Inc. Prime 50 series under PRIMOS®; and Data General
Corp. ECLIPSE® MV series under AOS/VS. The SAS System also runs on
IBM 370/30xx/43xx and compatible machines under OS, CMS, DOS/VSE,
SSX, and ICCF; IBM XT/370 and AT/370 under VM/PC; and IBM PC XT
and PC AT under PC DOS. Not all products are available for all systems.

SAS is the registered trademark of SAS Institute Inc., Cary, NC, USA.
Printed in the USA.

Copyright © 1986 by SAS Institute Inc.
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The following parameters are necessary for correct operation of RAF.
Please consult either the documentation that came with your Ethernet
card or.your systems administrator/dealer for assistance in determin-
ing the correct settings.

I/0 Base address of the Card (standard is 300): 330
Interrupt level to be used (standard is 3): 5
DMA channel to be used (standard is 1): 5

Please specify the maximum number of services or hosts to be ac-
cessed on your network. It is advisable to keep this number small to
conserve PC memory (default is 4): 3

If the total number of services available on your network exceeds three,
please specify the names of the services or hosts that you wish to ac-
cess. Separate each name with a comma.

TIC,TAC,TOE
Please specify a preferred service (Default is NONE): TAC

How many simultaneous sessions would you like to be able to maintain
(Default is 4): <CR>

Please specify your personal network user name (Default is RAF): <CR >

Please specify the control character to use to interrupt a session and
return to the RAF terminal command level (Default is
CONTROL-BREAK): <CR> ;

Please specify the control character to use top backup to a previous
session (Default is disabled): <CR>

Please specify the control character to use to advance to a session
(Default is disabled):P <CR>

Currently supported Terminal Emulations are:

A) V152 C) V1220 7-bit control codes
B) VT100 D) VT220 8-bit control codes (Default)

What type of terminal emulation is desired: D

Please type the device designation for the disk or diskette on which
RAF should be installed: B

RAF Remote Access Facility has been installed.
RAF will be available after the system is reloaded.

Your RAF ID number is 123456.
This number must be noted on your registration form.

C>

emulator. In the INSTALL process, you
can decide which DEC terminal you
wish to emulate. In addition to emulat-
ing the VT220, RAF has a terminal
customizing facility that allows you to
customize the terminal keyboard emula-
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Instructions for installing RAF.

tion to set up the proper emulation for
the IBM keyboard. If you’re using a
non-standard keyboard, this facility will
allow you to customize it.

Terminal emulation, the bugaboo
for early designers, has been mastered

RAF

Datability Software Systems Inc.

322 Eighth Ave.

New York, NY 10001

(800) DIAL-DSS

Price: $395 for each IBM PC and compati-
ble; $395 for each PC user, per VAX. For
host master licensing, from $2,500 for the
MICROVAX [ to $25000 for VAX 8800.
Quantity discounts available.

ENTER 362 ON READER CARD

by RAF, and it performed as a perfect
VT220 during our tests. The only prob-
lem was that although the MICROVAX
on the network knew that the PC was a
VT220, the other VAX on the network
didn’t know until I ran “SHOW
TERM/INQ”. If your LOGIN.COM file
contains this sequence, it will recognize
the terminal type.

Suspended mode allows you to
connect to the VAX via terminal emula-
tion while running in Combined mode.
When the RAFPC process is running on
the VAX, you can connect via terminal
mode SUSPENDing the RAFPC process.
Suspended mode is a good way to get
to the VAX after RAFPC has been started;
it obviates the need to connect and then
stop RAFPC simply to do a small VAX
command.

RAF requires no real setup for the
PC. After RAF is INSTALLed, it can be
activated by typing the ‘“‘attention con-
nect” sequence, set to be CTRL-SHIFT-
D. On the VAX side, installation is ac-
complished via the VAX INSTALL pro-
gram and the process RAFPC will be set
up to run from directory RAF:, defined
by the system manager. When you are
in Terminal mode, RAF can be run with
the F9 key, defined to say RUN
RAF:RAFPC.

Working With RAF

Using RAF with your PC is as easy as
having a large hard disk. Speed is ac-
ceptable on Ethernet and average on
serial lines. You should set up some PC-
oriented accounts on the VAX and allow
access to these by more than one per-
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son. The effect is that everyone can share
software distributions and data files
through the clever use of subdirectories,
like [.PC] for general use, [.PC.BACKUP]
for backing up, etc.

If you’re using the Ethernet version
and there are multiple hosts on the net-
work, switching between sessions on
each host is easy. A user-defined key
allows moving forward (CTRL-F), or
backward (CTRL-B) between sessions
that are active. During active sessions,
returning to the Ethernet menu screen

C>
C>dir f:*com

Directory of F: \

CBM CcoM
LOGIN CcCoM
MOVE2DB CoM
SEND CoM
SIDEWAYS COM
G>

Volume in drive F is USER1:

5 File(s) 16186898 bytes free

is as easy as typing the “attention” key
(CTRL-A).

VAX As A Printer

Using the VAX to print PC files or out-
put from a PC program is complicated
but easy to accomplish after you under-
stand it. The printer first is defined at
the PC level with a command:

REMOTE/PRINT=1 PC.OUT

This sets the PC’s LPT1 to be de-

64 10-22-87 4:21p
394 10-29-87 12:19p
494 6-07-85 11:38a
304 11-27-86 5:22p
336 5-21-85 4:48p

VMS root directory in Combined mode from the PC.

LOGIN: SEND /< 13>/ IA Carriage Return
TIMER 5 IFive-second delay
WAIT/Username:/ IWait for prompt
IF TIMEOUT ERROR  !Report an error if too long
SENDCR/MYACCT/ ISend username with CR
WAIT/Password:/ IWait for prompt
IF TIMEOUT ERROR  !Report an error if too long §
SENDCR/MYPW/ ISend password
WAIT/$/ IWait for VMS prompt
IF TIMEOUT ERROR  !Report error if too long
DONE IAll logged in!

PC ADVISE

CONVERSATION files interact with RAF on a VAX.
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fined as a file on the VAX PC.OUT that
will be spooled to the printer and
deleted. Unfortunately, the VAX can’t
tell when the PC is finished outputting
to the pseudo printer, so the print queue
must be closed with the REMOTE/CLOSE
command.

If you wish to print to a file that
won’t be spooled or deleted, use the
command:

REMOTE/PRINT=1 @PC.OUT

This will create a file PC.OUT that
will contain the printed output of the
BE

RAF Utilities

Several utilities are included with RAF
to make the job of integrating PCs and
VAXs more functional. The REMOTE
program allows you to build a PC com-
mand that when invoked runs a VMS
process or executes a VMS command. It
then places you into Terminal mode that
allows you to interact with the process
you have invoked. After you exit, con-
trol returns immediately to MS-DOS.

The effect is that you have executed
the process on the PC without ever
really being on the VAX; in fact, PC
users with no knowledge of VAX can
run such programs as MAIL, Word Pro-
cessing or other utilities without realiz-
ing that they reside on the VAX. For
example:

REMOTE MAIL “MAIL”

will create a PC program MAIL that will
put you directly on the VAX running the
VMS MALL utility. The program assumes
that you are in Combined mode.
Programmers can build PC applica-
tions that are integrated with the VAX’s
capabilities. PC programs can read and
write VAX files, but more important,
they can call and execute VAX
subroutines as if they were a part of the
PC program. PC program subroutine
calls can pass data to and receive data

DEC PROFESSIONAL



While Other 4th GLs

Make You Crawl
Through Programming,

ACCENT R’ Lets You Fly

ACCENT R gets your
VAX/VMS multi-user
production applications off the
ground fast.

The reason: Speed.

ACCENT R is actually
much more than a 4th GL and
RDBMS. It’s a Total Applica-
tions Development Environ-
ment providing complete
control.

For you, this means a prod-

: uct that finally
~%”  breaks the lan-
guage barrier. Sim-
ply, you'll never revert
to Cobol, Fortran, or C
again.

You take advantage of
ACCENT R’s powerful and
efficient programming
language. One that fea-
tures “Application
Models”—a unique
framework for

dramatically reducing pro-
gramming time; a full comple-
ment of debugging tools; error
and syntax checking; and
intuitive commands for
prototyping and developing
sophisticated applications.

ACCENT R even delivers
custom reports, data entry and
display forms, and menus; all
without coding.

Still, that’s not the only
reason why applications devel-
oped in ACCENT R take wing.
ACCENT R generates compiled
code and is optimized for
VAX/VMS environments.

So your resulting multi-user
applications can run as much
as forty times faster
than interpretive
systems.

Better yet, ACCENT R even
provides upward mobility for
existing applications. That’s
because ACCENT R can use
VAX RMS files.
Which means
you can eas-
ily expand
without
redesigning
your appli-
cation or
re-loading your
data.

Factis, ACCENT R
will keep your applications
flying for years. It's no surprise
that FORTUNE 1000 compa-
nies, government agencies, and
universities have chosen
ACCENT R for developing
their full-blown applications.

That’s why you should call
National Information Systems
at (408) 985-7100 for more
information. After all, why
crawl through programming
when you can now fly?

ACCENT R
408-985-7100

National Information Systems, Inc.
1190 Saratoga Avenue
San Jose, CA 95129
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MICOM Systems Inc.

4100 Los Angeles Ave.
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3COM
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Ungermann-Bass Inc.
3900 Freedom Circle
Santa Clara, CA 95052
(408) 496-0111
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from the VAX using standard calling
sequences.

RAF allows programmers to do this
by providing a series of subroutines on
the utility diskette that allow program-
mers to add this functionality to their
PC programs.

Conversation Files

Although you always manually can at-
tach to the VAX, log in and start RAFPC,
sometimes it’s desirable to do this
automatically. For naive users, or if you
want something to happen automatic-
ally, RAF provides a language for
automatic CONVERSATION. This
language allows you to SEND text to the
VAX, WAIT until certain text is received,
PRINT on the PC screen or use many
other commands that can be put
together into a command file that, when
invoked, interacts with RAF on the VAX.

Using CONVERSATION files, you
can attach to the VAX, log on and ex-
ecute any series of VAX or RAF com-
mands. If you have a Hayes-compatible
modem, you can use CONVERSATION
files to dial out and attach to a remote
computer (see Figure 3).

If you’re using an Ethernet version,
RAF can allow you to link together with
another user on the same network. Us-
ing PC ADVISE, the advisor’s screen is
updated to show exactly what is on the
advisee’s screen. In this manner, you can
watch what someone else is doing, and

COPY 800 Blocks 400,000
Bytes to the VAX

From the VAX
Saving a LOTUS Worksheet

Restoring a
LOTUS Worksheet

CPU Time
700 34 6.3 Sec
740 330 53 Sec
2500 1100 400
2400 600 217

Representative times for performing RAF functions over Ethernet.
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you instruct him or understand what
he’s doing. Technical support over the
Ethernet network is possible using this
interesting feature.

Backup
One of the utilities provided by RAF is
the DUMPER backup program.
DUMPER will back up your entire PC
disk to the VAX, creating the necessary
subdirectories as it goes. You should be
sure to start with the default directory
on the VAX set to [.PC] and all the PC’s
subdirectories will be created under that.
DUMPER is deceptively simple to
use; with its command, you can start
a backup, which in my case exceeded
25 MB (50,000 blocks). At 40,000 bytes/
second, this backup on an UNLOADED
system would take approximately 12
minutes; on a loaded system, it will take
much longer.

Speed

How fast is RAF? Can the VAX really be
used efficiently as a disk for a PC? The
answer to these questions is that RAF is
extremely fast over the Ethernet. In
some cases, it rivals a floppy disk in wall
time required to copy files to or from
the device. Some representative times are
given in Figure 4.

On an unloaded MICROVAX II, I
could copy the 800-block, 400,000-byte
file either to or from the VAX in 10 wall
seconds. This yields an effective
throughput of approximately 40,000
bytes/second; more than four times as
fast as a 9600 baud line.

RAF is fast and efficient, particu-
larly with the Ethernet version. The
overhead using Ethernet is considerably
less than with a serial line. Whatever
connection modality you use, RAF pro-
vides a full-functioned VAX-PC integra-
tion tool. There are many unique fea-
tures of RAF itself and Datability has
supported the product with continued
updates.

ARTICLE INTEREST QUOTIENT
Enter On Reader Card
High 377 Medium 378 Low 379
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Introducing all of the things you won't need
to run Pénagpplications on yo%rVAX network.

Put Virtual’s Bridge™ System on
your VAX"and get cost-effective,
control-intensive, data-extensive
PC applications without the PCs.

Now VAX users throughout your network
can have PC applications on their terminals.
Without the cost of disk drives, printers,
modems, cabling, and service calls that go
along with PCs.

You'll get the security and control of man-
aging VAX-based PC applications. Without the
uncertainty of user back-up,damaged or lost
floppies, and worse, misappropriated data.

Eliminate the costs of under-utilized PCs
and gain control of the occasional PC user. All
while your users benefit from easily sharing
PC information through the resources of your
VAX network.

Call us today for a complete information
kit: (415) 573-9596.

You won't need PCs. With the Bridge,

your VAX and existing terminals run PC
applications.

@ Let’s eliminate the cost of one hard disk
drive per PC. And maybe some lost data,
along with a service call.

Skip the tape back-up system: With the
Bridge System, PC data is backed up on
the VAX, so your users can forget labeling,
loading, storing, and scratching floppies.

Another service rep, just what you don't
need.

Suddenly, another hidden cost of PCs
appears when you start pricing coaxial
cabling and installation.

Here's an extra laser printer you won't
have to finance and service.

And subtract the cost and clutter of a
modem and add-in cards.

Microsystems, Inc.
A ROSSCATA Company

1825 S. Grant Street

Suite 700

San Mateo, California 94402
(415) 573-9596
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In Canada, call: Computertime Network, Inc. (514) 337-0755.
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ystem Performance
And ALL-IN-1, Part 2

Last month I
discussed the
factors that
| make Digital’s
ALL-IN-1 system a performance problem
(see ““‘System Performance And ALL-
IN-1, Part 1,” December 1987). A number
of ALL-IN-1 management tips were
presented that, at a minimum, should be
on the ALL-IN-1 manager’s list of things
to do. This month I will take you deeper
into VMS and ALL-IN-1 internals, pro-
viding you with advanced tuning infor-
mation, load balancing techniques and
upgrade paths.

Warning: This article contains in-
formation culminated over years of
work and experience with VAX/VMS and
ALL-IN-1 systems. Some of the informa-
tion presented suggests changes that
should be made only by an experienced
VAX system manager who understands
the internals of VMS. Be safe; if you
don’t know what something does, don’t
mess with it. And, always record your

changes and their effect on the system.

What’s The Problem?

If your system provides poor perform-
ance when users are running ALL-IN-1,
it has one of two possible problems:
resource limitations or misuse. Deter-
mining the problem is, in most cases,
quite simple. There’s no magic involved,
just a time-consuming process of elimi-
nation.

To start the elimination process,
you first must know what the available
resources are. A VAX/VMS system has
three major resources to investigate:
CPU, memory and I/O.

The preliminary investigation pro-
cess determines resource limitations.
What may appear to be one problem
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could be a combination of problems.
The Guide to VAX/VMS Performance
Management has a series of logical
checks, in flowchart format, to help you
determine if you have one or more
major resource limitations. Use it to get
started.

ALL-IN-1 Memories

VMS is primarily a memory-driven
operating system; memory controls, to
a great extent, the overall capability of
a VAX/VMS system. Without sufficient
memory, the capability of a VAX/VMS
system is a trade-off between the CPU’s
performance and disk 1/O.

Processes running ALL-IN-1 require
lots of memory, primarily because of the
size of the task. The ALL-IN-1 image and
its form libraries are so large that a user’s
process must hard page fault heavily just
to get the first screen displayed. This
will be true regardless of the amount of
memory available to the system or a
process’ working set.

The difference will be in how hard
the VMS system has to work at ac-
complishing the same task. The key lies
in the process working set quotas, the
process working set growth rate and the
size of the free page list. If a process has
large working set quotas and the system
allocates memory in larger portions, the
process will perform better because of
less memory management overhead.

With this in mind, the primary tool
for controlling process performance
(maximum performance for the CPU) is
the VMS AUTHORIZE utility and the
process working set quotas. I've seen
various claims to the correct ALL-IN-1
user working set size, but, believe me,
there’s no such thing as typicaf or stand-
ard. Every system manager must in-
vestigate his own requirements. Here are

a couple of tips that have worked well
for me:

1. Set WSQUOTA to the typical work-
ing set size to which an ALL-IN-1 user
process, on your system, normally
would grow.

2. Set WSEXTENT to a value 15 to 25
percent larger than WSQUOTA. Use the
VMS command $SHOW PROCESS/CON-
TINUOUS/ID to monitor an active
process.

Dynamic vs. Static

The second tool for controlling process
performance is the Automatic Working
Set Adjustment (AWSA) parameters, a
very delicate part of the VMS memory
management scheme. If the memory
management parameters are handled
improperly, you’ll do more harm than
good. So record initial settings and
measure system performance before and
after making any adjustments.

Next, I should answer the question
of why you would want to change
AWSA. The answer is simple: AWSA
allows the VAX to be dynamic, robbing
Peter to pay Paul. This is important if
physical memory is a limited resource.
(If you don’t have excess memory, leave
AWSA alone.) One of the features of
AWSA is to trim working set sizes when
memory isn’t actively in use by a pro-
cess. This usage is determined by a pro-
cess’ page faulting activity. Trimming an
ALL-IN-1 user’s process working set isn’t
desirable because of the page faulting
activity required to get the memory
back again.

There are two AWSA parameters
that control working set incrementing
and decrementing: PFRATL (page fault
rate low) and PFRATH (page fault rate
high). To keep VMS from trimming
working sets, set the VMS SYSGEN
parameters PFRATL and WSDEC (work-
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ing set decrement) to zero. This, in
essence, turns off AWSA and allows pro-
cesses to maintain their working set size.

Other parameter changes that I
have found to be helpful involve the
growth of a working set. When a pro-
cess page faulting activity reaches or ex-
ceeds the value of PFRATH, VMS
allocates additional memory to that pro-
cess. The additional growth is added in
increments defined by WSINC. Because
ALL-IN-1 causes excessive page faulting
activity, it makes sense to adjust these
parameters to accommodate ALL-IN-1’s
growth needs. By lowering the value of
PFRATH page faulting, processes will
receive a memory increase sooner. By
increasing the value of WSINC, a page
faulting process will require fewer
working set increments. Warning: If
your system isn’t memory rich, making
these types of adjustments will induce
swapping.

Page Faulting
Page faulting, or the page fault rate,
varies on every system, so it’s difficult

to say one is high and another is low.
However, there are some indicators of
when paging on an ALL-IN-1 system is
too high. For example, is Kernel Mode
greater than User Mode (SMONITOR
MODES)? Are global page faults greater
than 35 to 40 percent of the total fault
rate (SMONITOR PAGE)? Are there ex-
cessive processes in the page fault wait
state; i.e., state = PFW ($MONITOR PRO-
CESS)? If you experience any of these
conditions, you should take steps to
reduce page faulting.

When investigating a system that
page faults excessively, determine if the
faulting activity is hard or soft. Paging
from disk is called hard faulting, while
soft paging refers to paging from the
page cache. Hard page faults are the less
desirable of the two. The type of ex-
cessive page faulting will determine
your tuning solutions.

If your overall paging activity is
low while hard faults are high, the page
cache is inefficient. This problem is rare
but can be fixed easily by running
AUTOGEN, thereby correctly setting the

values for MPW_LOLIMIT, MPW__
THRESH, FREELIM and FREEGOAL.

If you're experiencing a combina-
tion of high hard page faulting with
high overall faulting, you’re probably
experiencing a saturated disk (I/O bot-
tleneck). This is a common problem
with large ALL-IN-1 systems where the
users are very active or when working
set sizes are too small. If the working set
sizes are appropriate and memory isn’t
a limitation, the solution to this problem
is to add another page file on another
disk or to reduce the demand (number
of ALL-IN-1 users).

If you detect hard page faults or
swapping on your system, in conjunc-
tion with poor performance, investigate
a memory resource problem. If you
observe little free memory ($SHOW
MEMORY) with this paging and swap-
ping activity, you've reached a memory
limitation. Your only recourse will be
to decrease the number of interactive
users or to install more memory. If you
observe plenty of free memory with
hard page faulting activity, you prob-

“What we need is a family of
software that’s integrated and

”

easy to use...

There’s only one choice. And
you can grow with it from word
processing and spreadsheets to data
base and business graphics.

“Something we can grow with
from PRO to PDP or VAX..”

It’s software you only need to
learn once whether you run on
a PRO, PDP or VAX.

“It’s got to have support we
can count on...’

With it comes complete software
support including telephone hot-lines,
year-round training courses and
quarterly publications.




ably have a memory management (tun-
ing) problem.

10, 1/0, It’s Off To Disk We Go
Without a doubt, ALL-IN-1 is an /O hog.
It earns this reputation from its menu-
driven interface, fantastic electronic mail
capabilities and the file cabinet system.
Of the many ALL-IN-1 systems [ have
evaluated and tuned, only twice have I
found systems where the CPU was
pushed to the limit. In most cases, the
1/0 is kissing the red line. Excessive 1/0
stems from a very basic problem:
Devices such as disk drives, printers,
tape drives and terminals are much
slower than the CPU. There are several
alternatives to /O bottleneck problems.

First, let memory and the CPU take
some of the burden. Spend a little time
tuning, balancing and maintaining the
file system. There are three important
aspects to your file system: the number
of spindles (disk drives) and controllers,
contiguous storage and buffering and
caching.

The number of spindles and con-

trollers on your system will determine
its /O throughput. This makes sense
because two drives can read and write
twice as much data as one; the average
access time of two drives is potentially
twice that of a single drive. So, the first
rule to better disk I/O performance, on
an ALL-IN-1 system, is to spread the load
evenly over multiple disk volumes. The
same holds true for the disk controllers;
a controller managing two drives will
perform better than the same controller
with four drives. HSC-based systems
(VAXCLUSTERS) should have their drives
evenly balanced among the available
HSCs.

Second comes the issue of contig-
uous storage or lack of it, called
fragmentation. It’s the bane of every
ALL-IN-1 system. A fragmented file
system is detrimental to the system’s
performance. You can’t prevent it, but
you can fix it.

There are three parts to the
fragmentation problem:

1. File fragmentation — Files with
multiple non-contiguous file extensions.

2. Record fragmentation — Dead space,
called empty buckets, left in an indexed
file when records are deleted.

3. Page file fragmentation.

The ALL-IN-1 system manager
menu provides a function to reorganize
ALL-IN-1 data files. The function invokes
the VAX/VMS CONVERT/RECLAIM util-
ity to rebuild the files. The File Defini-
tion Language (FDL) files that define the
data file structures are in OASLIB.

Page file fragmentation comes
about when your system’s page files are
too small. System performance degrada-
tion will occur when page usage exceeds
50 percent. The size of a system’s page
files is dependent on the number of
users and their applications. Here are a
few guidelines: Use multiple page files
of equal size. Locate page files on low
usage disks. Always make page files
contiguous.

In the case of a pure ALL-IN-1
system, the page file size can be com-
puted using: PAGEFILE SIZE = (MAX-
PROCESSCNT * WSMAX). The number

Put Saturn on your system and explore any one of 5 programs
individually or all together as a fully integrated office
automation system.

ENTER 218 ON READER CARD

Name

Instead of a demo, give
everybody a 45 day hands-
on tryout of the real thing
with Saturn Live.

Work with SATURN-CALC®
electronic spreadsheet,
SATURN-WP® word and list
processor, SATURN-BASE®
data base management sys-
tem, SATURN-GRAPH® bus-
iness graphics and SATURN-

Show me Saturn Live.

Before anyone promises
you the moon, take a
good look at Saturn.

CALC+ ™ spreadsheet and
business graphics—one at
a time or all at once—with
all the support services
you’ll need.

Call 1-800-328-6145 ext.
116 for more information
on how to see Saturn Live.
International and Minnesota
residents call 612-944-2452.
Dealer inquiries welcome.

Company

DP188

Address

City

State Zip

Phone

Telex

Operating system:
O P/0S [J TSX Plus [J MICRO-RSX [J RSX [J RSTS [J MICRO-VMS [J VMS

SATURN,#”

Saturn Systems, Inc., 6875 Washington Ave. So.
Minneapolis, MN 55435  TELEX: 290 322




Whos

the leading

supplier of VAX
accounting
software?

¢ MCBA.

MCBA has been setting the standard in the Digital world
since 1974, when we created the very first packaged software.
Now, our most powerful product ever is taking the VAX world
by storm.

Sophisticated accounting modules, integrated to MCBA’s
distribution and manufacturing packages.

MCBA’s COBOL software for VAXs is the latest version
of an already proven and much installed product. Designed
specially for the VAX user, it offers the highest functionality of
any MCBA software to date.

Like multikey RMS ISAM. Full compatibility with, but
no requirement for, DEC layered products like CDD*, Data-
trieve*, DECNet*, and A-to-Z*. And it comes with source
code, for easy customization.

Go with the leader. For FREE product information on

MCBA’s COBOL software for VAXs, mail us the coupon, or
call the MCBA office nearest you.**
tSource: Computer Intelligence

I want to go with the leader. Please send me FREE information
on MCBA software in 0 COBOL for VAXs; O DIBOL*.

Name I
Title
Company I
Address
City State ZIP
Phone ( ) Besttime to call l
O End User; O Software Reseller; O OEM; O Consultant.
Hardware in use Number of DP staff l
Mail to: gggla]&,;nc.,dDept. A

oriss e cae DOftWare

S ———— T 1 T

‘ that Mean
D Business™
|

**Headquarters: 425 W. Broadway, Glendale, CA 91204-1269. (818) 242-9600
**Branch Office: 120 Wood Ave. S., Suite 300, Iselin, NJ 08830-2709. (201) 548-6600
(Serving AL, CT, DC, DE, FL, GA, MA, MD, ME, MS, NC, NH, NJ, NY, PA, RI,
SC, TN, VA, VT, South America, West Indies, and Europe)
MCBA’s COBOL Software for VAXs (call for specific package availability): Accounts Payable, Accounts Receivable, Bill of Material Processor, Capacity Requirements Planning,

Customer Order Processing, Fixed Assets and Depreciation, General Ledger, Inventory Management, Job Costing, Labor Performance, Master Scheduling, Material Requirements Planning,
Payroll, Purchase Order and Receiving, Sales History, Shop Floor Control, Standard Product Costing, and Standard Product Routing. DIBOL software for PDP*-11s and VAXs also available.

*MCBA is a registered trademark and Software Solutions That Mean Business is a trademark of MCBA, Inc. DIBOL is a registered trademark and VAX, CDD, Datatrieve, DECNet, PDP and A-to-Z are trademarks
of Digital Equipment Corporation. Copyright © 1987 by MCBA, Inc. All rights reserved.

ENTER 136 ON READER CARD



[f the only thing your users
remember about your database
is this,

give them System 1032/EUF

No matter how great the soft-
ware, if you don’t use it often,
you forget.

To make your infrequent users
as effective as experts, give them
System 1032 /End-User Facility
(EUF). They get what they need
— TEPOLLS, data views, browsing
— in a pick-and-press methodol-
ogy that eliminates the need to
remember anything at all! All
actions, data items and report names are shown on-
screen when they are needed. The user just picks the
right choice.

In fact, anyone can create a completely new report with
calculations and formatting in five minutes, without
typing anything more than the name of the report. The
End-User Facility guides you from data selection to
page layout. Whenever it asks a question, it gives a
screenful of correct answers. You pick and press.

Integrates Heterogeneous Databases

System 1032’s End-User Facility gives you full access to
VAX databases in RMS files and in several proprietary
formats, in addition to 1032’s own databases. (Your
programming staff may even use this feature!) You can
create efficient relational joins across any grouping of
data in any available databases. Yet no new resource-
wasting files or keys are created.

With all this power in the hands of users, you'll be glad
to know that security is comprehensive. Access may be
controlled down to the field level, by password, user-
name, and work group.

Gateway to Major
Applications

Like all of System 1032, the
End-User Facility integrates
completely with 1032’s elegant
4GL. EUF reports are easily in-
corporated into major applica-
tions, such as those you build
with the new System 1032 Ap-
plication Facility.

System 1032 is the foundation of applications that
require comprehensive access to data: lightning-fast re-
trievals against multi-million record data bases, power-
ful programming in any mix of languages, full use of
VMS resources and system services, and the ability to
grow quick prototypes into full-fledged production
applications.

Now, without burdening your MIS staff, you can give
some of that power to your infrequent users. You get
quicker, simpler access to your data with System 1032’s

End-User Facility.

CompuServe
p Data
Technologies
1000 Massachusetts Ave., Cambridge, MA 02138
Tel:617/661-9440

System 1032 is a registered trademark of CompuServe. VAX and
VMS are trademarks of Digital Equipment Corporation.
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ATTENDEE.DAT *
PROFILE.DAT
NETWORK.DAT

PENDING.DAT — Global buffer = No. concurrent users + 1

TIMEZONE.DAT — Global buffer = 1
MEETING.DAT — Global buffer = 5

DAF.DAT — Global buffer = ((No. concurrent users)/2)+1

of system page files is controlled by the
system parameter PAGFILCNT.

You’re on your own to solve the
disk fragmentation problem. I recom-
mend the use of Diskeeper from
Executive Software Inc., an online disk
defragmentation utility. Another prod-
uct, Diskit 2000 from Software Tech-
niques Inc., is about to be released at the
time of this writing.

Finally, we have RMS buffering and
ACP caches. Buffering, or more pre-
cisely global buffering, defines the
number of buffers that can be shared by
multiple processes accessing a file. Buf-
fering is defined on a file-by-file basis,
using the $SET FILE/GLOBAL__BUFFER
command or through the use of the FDL
utility. Guidelines in Figure 1 should be
considered.

Ancillary control process (ACP)
caches are portions of paged dynamic
memory used to buffer or cache direc-
tories, file headers, file IDs and so on.
The ACP maintains the following
caches: quota, extent, directory, file
header and file ID. Of these, the direc-
tory and file header caches are the most
important to file system performance.

Directory And File Caches

The directory cache is memory allocated
by the XQP to cache directory file in-
formation. This cache permits the XQP
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Guidelines for ALL-IN-1 data files.

to perform directory searches without
reading the disk. On volumes with
multiple subdirectory levels and many
files in a single directory, such as ALL-
IN-1 disks, the directory cache will 