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EMULEX TALKS DEC 
BIG SURPRISES COME IN SMALL PACKAGES ... 

Response to the Emu/ex SABRE~ keeps getting better all the time. Originally intended for L51-11 and 
LS/-11123 PLUS, this "do-it-all" storage subsystem is now being welcomed with open arms by users of the 
just-introduced MICROI PDP-11. 
Why all the excitement? A quick glance at the specs tells all . . . DEC offers 10 megabytes on a 5~-inch 
Winchester, the RD51. SABRE gives you over three times the capacity-31.2 megabytes on a 5X-inch 
Winchester-and an access rate that's twice as fast. For backup, DEC offers the RX50 dual400-kilobyte 
diskette, while SABRE has a unique fO.4-megabyte 8-inch cartridge drive. Not only is its transfer rate 
five times faster than the RX50, but it holds 20 times more data. 
And how does SABRE stack up to streaming X-inch tape? It offers the advantages of a random access device. 
Whats more, unlike floppies or tapes, the SABRE cartridge can double as primary storage whenever 
you are pressing the upper limit of your fixed-disk capacity. These benchmarks are discussed in detail in 
a special Emulex report. Write to us for your free copy. 

FLEXIBLE FLYER .. . 

The removable part of the SABRE is a flexible disk with Bernoulli heads. It gives you floppy-type economy, 
with Winchester-type capacities and transfer rates. That makes it perleet for program loading, data exchange, 
fixed-disk backup and data storage. Couple this to SABREs other advantages and you have a system 
thats equivalent to a fully expanded, four-drive RL02 cartridge subsystem. In one-eighth the space. Requir
ing only one-fourth the power. With significantly increased flexibility. 

ENHANCED CARTRIDGE. IMPROVED RELlABILlTY. .. 

Shock and vibration resistant, the standard SABRE cartridge is an advanced, lubricated version that has 
been continuously rewritten and read for over 500 hours without an error. (A special head-cleaning car
tridge takes less than five minutes to restore the drive to its Winchester-level reliability specifications.) The 
cartridge costs only half the price of a DEC RL02 14-inch cartridge. 

HAVE IT YOUR WAY ... 

SABRE is a compact desktop enclosure with its own integral power 
supply. This makes it an ideal add-on device for end users (dealers and 
distributors take note!). For OEMs theres the advantage of a single 
SCSI interface for both SABRE subsystem devices. And OEMs can pur
chase the SABRE in a variety of configurations, with or without drives. 
The SABRE bipolar, microprocessor-based host adapter-a single 
quad-wide board embedded in the QBus backplane-can, in fact, support 
up to five additional SCSI-compatible peripherals on the same bus. Completely transparent to all the 
standard LSI-11 operating systems, including RTI1, RSX11M and RSTSI E, and nearly all standard UNIX 
device drivers. 

FROM THE EMULEX FILE. 

Onward and upward. Emulex revenues for the second quarter of fiscal 1984 were over 515.5 million, more 
than double those of a year ago. Net earnings were up 154%. Two new buildings have been added to our 
manufacturing facilities in Puerto Rico, a new sales-and-service headquarters has been opened in England, 
and a site has been selected in Ireland for a new European manufacturing operation. 

->.<-
EMULEX 

3545 Harbor Blvd , PO Sol( 6725 
Costa Mesa. Calilornia 92626 

ToU-lree (800) 854 -7112, In Calif (714 ) 662-5600 
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FROM 
THE 
PUBLISHERS ••• 
WHY CAN'T DEC DO m 

carl B. Marbach 
While It Is easier to spot DEC's failures 

than successes lately. the failure tlJ deliver 
quantities of the RA..al and RA-60 disk 
drives has partkularty affected users and 
deserves comment. 

It has been more than a year since DEC 
announced the "new generation" In mass 
storage fOr DEC computers. ShIpments of 
the RA-61 are far behind and ttle RA-60 has 
barely been seen by users. In the meantime 
Fujitsu (and others) has been prodUCIng 
large numbers Of 400+ MB disk drives that 
are very fast, lnexpenslve and Impressively 
reliable. While It may not be statistically cor
rect. our neighbOrhood has had six of these 
large drives Installed on large PDP-l1 5 fOr 
almost a year and nobody has ever seen one 
faU . Even field service knows a good deal 
when they see one; they are servicing one. 

The first quarter fall In eamlngs 
reported by DEC shook the flnancial world 
but It was no surprise to all those customers 
waiting for these dISk drives. There were 
many romputers that remained unshipped 
because there weren't any diskS to put on 
them. The RA-81 problems may have been 
SOlved, but the RA-60 Is still hard to find . 
This 200 MB removable disk should have re
placed the aging RPOO. Instead. the AP061s 
In great demand (used prices have sky
rocketed). All of this proves that a mistake 
can cost even a big company a lOt. 

A lot of us have grown used to a DEC 
with great produet5 at a fair price. We have 
developed real feelings for their computers. 
What other computer company has ever 
had a ten year birthday party fOl" not one. 
but two (RSl'S and RSX) operating systems? 
When the godfather falters. we all feel the 
repercussions. It' s time to get the ball roil
Ing and get those disk drives out the door. 

When DEC needed more and more termI
nals. they abandOned the teletypes that got 
them started and deveklped the LA-30. It 
was a good try but It didn't qult2 make It so 
they foIlavved it wtth the LA-36. a dassIc In 
Its own time. I would still rather have an un
breakable LA-36 than some Of the newer 
models. When CRT's became a necessity. DEC 
built the Vf -OS. It was pretty but had some 
shortcommlngs and was foIlavved by the 
Vf-5O ... almost right ... Then came the 
venerable Vf-S2. Its suc:cessor was the 
Vf- IOO series. and we OO\N have the Vf-220 
which Is the nla!st terminal we have ever 
seen. DEC has the talent to 00 the same thing 
with disk drives that It did wIttl terminals.. 

George Patton used to say "Lead. follow. 
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or get the hell out of my wayl" If the guy 
running the shaw on the RA-81 s and RA6Js 
can't 00 the jOb. find someone who can. You 
need it and we deserve it. 

NUMBER TWO 
Dave Mallery 

As this Is written, DEC Is still number 
two. tf the DATAMATION survey ames out 
before AT&T announces Its first computer 
product I guess there Is stili a chance they'll 
stay number two. 

With IBM growing by another DEC 
every few months. we should simply rank 
all the companies with sales under 30 bil lion 
and forget number one. 

Since the opportunity to become 
number one is about as remote as the 
nearest galaxy, a more fruitful topic might 
be how to stay number two. 

We are promised a new VAX In the very 
near future. It is SUpposed to have 30 percent 
more speed than a 700. One of the funnier 
rumors has been that this Is simply a 750 
with the NOPs n>moved from the firmware. 
Could be . , , time will lPIl. Mr. Otsen was 
quoted in the papers as having said that the 
MicroVAX II (fOr late '84) will have almost the 
power of the 780 on a single chip. Now that 
will be one fine per.;onaI computer. The super 
VAX is now slated fOr mld '85 and will dock in 
at S mips. That will be one flne main frame. 

One way to continue your tenure as 
number two Is to deliver faster VAXs as 
soon as possible. 

Rumor also has It that the RAOOs are 
shipping. ShOUld that be the case. this will 
be a great quarter, The backlog for RAOOs Is 
the only thing Inside DEC that Is growing as 
fast as iBM. 

If you have not yet tried one. try a 
VT220. One sure way to stay In position Is to 
have the finest terminal ever built. They do. 

I also have been raving about DECtalk . 
ThIs little box can be best described as an 
"audio printer" that can answer the phone. 
It can decOde your touch tone Input and 
send it to your machine. The ASCII coming 
back from the machine is "spoken" by DEC 
talk Into the phone line. Call 617-493-8255 
for a demo. 

It also lOOks like the 11 /73 lOgJam Is 
about to break. I make this statement based 
solely on the fact that a neighbor OEM Just 
got one. We are sti li looking for the quad 
t t / 23 + repiarement board announce
ment. Here is a product that a marketer 
dreams about. It obsOletes the entire Instal~ 
ed base (fortunalPly purchased. not Ieased)I 
Hopefully later this year, DEC will announce 
an 11/73 based system In a box with an 
order number, 

So, number two Is probably a tenable 
position. DEC has the depth to sustain the 
magic numbers that Wall Street demands. 
Forget Big Brother. 1984 has lots to offer 
for number two, !I 
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Our disk controllers can interface 
with any of the most popular SMD 

All disk drives 1m Q-bus: Uni
bus*and VAX*computer 

SMD'SlOOK syst~i~ed to accommo~ 

THE date future advances in 
disk technology, the con~ 

SA 
troller's firmware inter~ 
rogates a si ngle switch ME for information regard~ 

ing the disk drive types in use and emu~ 
lation modes. Then it automatically 
structures its firmware to identify the 
drives by number of cylinders, sectors 
and heads as well as number of blocks 
in each logical unit. Future disk tech
nology advances may be handled by 
changing one inexpensive prom rather 
than entire firmware prom sets. 

Emulating DEC's RM OZ, RM03, 
RM05 or RK06IRK07 drives, the MOB 
controllers are software driver and diag
nostic transparent to all DEC operating 
systems plus UNIX" and TSX~" 

without requiring any modification. 
Available in both Quad and Hex size 
boards, true , transportable media com
patibility is maintained with DEC RM 
series drives. 

MDB 's SMD connoller line 
includes models capable of handling 
up to 4 physical drives and 8 logical 
drives and capacities up to 2 gigabytes, 
along with a Unibus model on a single 
quad size board , all capa- TO 
~le of s.imultaneously mix~ 

mg dnve types THE M I B o r emulatio n 
modes. 

Thi s means that DISK 
over 75 different model 

r! ~~~CONTROllER 
than 15 manufacturers are available 
(Q the DEC user without software 
modification. 

Feature for feature you cannot mask 
our superiority ih the field. Ca ll us 
today for complete information. 

·a.00s, Unioos aoo V/lY,are trademarks 01 Digital Equipment Coqxration. "'UNIX Is a tradefrw1( 01 Bell lalXlfatories. "'TSX Is a traden\ar1( 01 S& H Inc. 

M[)n THE WORLDS LARGEST 
1.1 [] INDEPENDENT MANUfACTURER 
SYSTEMS NC. OF COMPUTER INTERfACES 

Corporate Headquarters 
1995 N. Batavia Street, Box 5S08 
Orange. California 92667-0508 
714-998-69CXl TWX: 91~~1339 
FAX: 714-637~4060 

" ........ on GSA COIIIrIiCIlGS()()t(3«ll5e6(r2 

See US at DEXPOIEAST, Booth 745 

Circle 0286 for Unibus 
Circle 0232 lor O-Bus 
Circle 0287 lor VAY. 

MOB Systems Europe, Inc. 
g route des Jeunes 
CH-1227 Geneva SWitzet1and 
Tel (4') (22) 439410 Telex 421341 mdb ch 
FAX (41) (22) 439414 
MOB Systema, U.K., Ltd 
Everins House 
426 6ath Road 
Slough. Berkshire England SL 1 686 
Tel. (06286) (S7377) Telex (847185) WWTSlO 
FAX (41) (2812) (3507) 
MOB Systemt., Australia 
P.O. Box 384 
Neutral Bay 
NSW 2OB9 Australia 
Tel. (612) 929-6526 Telex 2563' (DUlKA) 
FAX (612) 957-6'26 



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

"m responding to Steve Holden's 
call for opinions about UNIX. Here's 
mine: 

We, al N1KUV, are at the final stages 
of developing our new and (hopefully) 
revolutionary set of application pro
gramming lools, which are aimed at 
the commercial applications develop· 
ment market. 

When, about a year ago, my ideas 
were transformed into a business 
plan/product specs, all signed and ap
proved by my board of directors, I still 
had a small problem to resolve. I knew 
the machine: VAX; bu t what operating 
system? UNIX, or VMS, that was the 
question. (Oh great Shakespeare, 
forgive thy humble servant ... J 

That wasn't an easy one. UNIX has 
its great advantages: portability, 
programmer-friendly environment. 
and so on ... 

But, there are always some "buts": 
1. UNIX does not feature ISAM files 

(or, for that maller, any other file 
system; I call stream " files" - strings 
on disk), 

2. UNIX means using " C," and 
maybe PASCAl. 

The decision, of cou rse, was VMS; it 
is unthinkable to write commercial ap· 
plications withou t good old ISAM (or a 
DBMS - if you can afford it). I could 
always write my own file access 
system (a thing I have already done for 
RSTS), but it takes time and is a tedious 
job; I could try and use somebody 
else's package, which means to be 
dependent on him (or support, porta· 
bility in the future, and so on. Besides, 
the first amendment in any program· 
mer's book says: "Never Shalt Thou 
Trust Thy Neighbor's Program ... " 

The second "but" is a little more 
sensitive ior all you UNDUC cultists. 
"C' is not suitable for commercial ap
plications programming. Our set of 
tools does require some programming 
from the programmer, unlike other 
"code-free" miracle workers in the 
market who do·it-all for you, cofiee at 
coffee breaks included. As I found out, 
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if I was going to use UNIX, I had bener 
write in " C," or at the most PASCAl. 
COBOL or BASIC seemed to be out of 
the question. at least when consider· 
ing compatibility and portability. 

By the way, I think that any business 
applications programmer is bound to 
fal l in love with DECs BASIC V2 on 
VMS. It has the simplicity of BASIC, 
the structures of PASCAL and PUI , the 
data·types and data structures of 
COBOL and PUI; all this without the 
complexity of PUI , the terribly over
worded, almost poetic sentences of 
COBOL and lack of decent files/data 
handling in PASCAl. For me, it was 
love at first sight. 

To make it short: I really like UNI)' 
and all those UNIX tools, and I en, 
joyed writing in "C"; but I wish UNIX 
were more standardized, supported 
by DEC, supplied with a standard file 
access method (maybe even RMS 
compatible?), and most of all, that DEC 
would adapt its BASIC V2 to UNIX. 

That's it. I hope nobody's feelings 
got hurt ... 

Eli Meirovitz 
Software Manager 

NI KUV Computers (1976) Ltd. 
Haifa, Israel 

Our UNIX Editor replies: 
Eli seems to helVe made his decision 

for sound commerical reasons, and I 
hope thai my last column made il clear 
that I am not in favor of using UNIX lu~t 
because it's a wonderful ~~'~tem. 

I would endor~e e\;erythinB he .sdYS, 
bUI add a rider; if he had cho!>en 10 
de!"'elop his programming too/~ under 
UNIX rather Ihan VMS then the UNIX 
world would have become the flcher 
for it, and the day \ .. ould have dral .. n 
nearer when It was po!>slble to buy a 
UNIX sy~tem WIth con'-Idence that all 
necesSdry SOftware would be available. 

I hope that the V,\.f~ tools are such J 

success that a por' 10 UNIX becoml'!l 
economically feasible. The mort' Pl"Ople 
gel iO\'o/I'OO in the UNIX marker both .b 

\\ell-in(Ofmed buyer) and Ivel/'lnformed 
suppliers, the (aster that market 1111/ 

dC\'elop and the "O()(I('T U.\'/); "ill bt> 
able to ~tand on Ib O\.ln two t{'t'l 

I am writmg regarding your con~tant 
complaints of sites selected lor DECU5 
symposia. 

I am somewhat new to orcus. I 
have only been a member for 01 lillie 
more than a year, and have only 011· 
tended two symposia meetings to 
date. However, I fail to see any can· 
structive purpose (or your magazine's 
constant "slams" of the si tes cho~n 
for OECUS symposia. 

I come to DEC US, a~ I am sure the 
majority do, to learn as much d~ I 
possibly can and to inlerad with other 
DECUS members. 'don 't come for the 
scenery, the sun, the fun, etc. ThmE:' 
things are nice extras when visitlO8 
another city, but they shouldn' t be the 
sole factor determining DECUS loca
tions. Facilities, lodging. and transpor. 
tation should be the most important 
factor for selecting a site. 

Atthe 1983 Fall DECUS in las Vegas, 
we were all spending a week in one of 
the "fun spots" of America. I spent my 
week attending sessions, even until 10 
or II PM on Monday and Thursday 
evenings. I don't feel I missed any· 
thing. I gained a lot by spending my 
time in those sessions. If I had wanted 
to have fun that week, I would have 
brought my swimming trunks and 
towel. and a lot of cash and spent all 
my time having "fun," When I leTl las 
Vegas all I would ha .. e had wa!> a bad 
hangover. no money. and. hopetully. 
a few memones. As it wa:, lien ...... tn a 
head iull oi knowledge. a great deal at 
satiSfaction, and new found 
confidence. 

This is what OECUS is all about and I 
\"'ould like to see worth .... hile. coo' 
structive criticism Irom DEC PRO tn 

!>Iead 01 Just cane blanche cntlci m. I 
enloy readlng your magazine; It~ n, 

tormati .. e and \ery thorough 111 11\ 
co .. erage Ot the \ .. ,de vanety 01 lo¢S 
it deals .... "h. I enloy It ver)' much 

• , . continued on page 55 



No other standard SMD 
interface compatible RM021 
RM05 Disc Controller offers 
UNIBUS computers more 
versatility than the Model DU218. Plus, it fea
tures the proven performance and reliability of 
DILOG's automated design and uP architecture, 
operating in thousands of installations. 

Compatibil ity of the DU218 includes: hard
ware compatibil~y with DEC PDP-11124- 11/60 
computers; compiete software transparency 
with RSTS and RSX-ll operating systems. 
And it's even interchange compatible when 
used in conjunction w~ removable pack 
disc drives, such as CDC 9762 (80MB) 
and 9766 (300MB). 

This controller's compatib i l ~y doesn't stop 
there. Consider the system versatil~y available 

$1395 
QUANnTVtOO 

* when used w~ the fixed 
media Winchester drives ... 
take your pick from CDC, 
Ampex, Century Data, Disc 

Tech One, Fujitsu, Kennedy, and Tecstor. 
The controller handles unformatted capacities 

to 600 megabytes and offers both three sector 
buffering and dual port capability, 32-bit ECC, 
16-bit CRC for header error detection, etc. It 
also runs DEC standard diagnostics. 

Contact your local DILOG sales office for 
complete details and delivery of the DILOG's 
Media Versatile Controller for UNIBUS. 

12800 Galden G~ Blvd. • Garden Grow. Galt 92643 
· Phone (714) 534..J950 · Tela): 681399 DllOO GGVE 
54·A While Street • Red Bank. New Jersey 07701 
· Phone (201) 530.()1)44 

12 T_ Soua<e ' A"""""" ~ - England 
• Phone(0296)84101 ' Telex 837 038 DlLOOI G 

DISTRIBUTED LOGIC CORPORATION 

·RtA()~ 
ClACI..E DI15 ON READER CI.I'IO 



CHOOSING A DATA BACKUP 00 
By Jerome A. Martin, President. First Computer Corporation . Westmont . Illinois 

Thousands of businesses have operated for many years 
without a computer system, but it Is almost impossible for 
any company to exist without some form of records. While 
no one questlons the need for a backup system. many of the 
factors that should be considered In the selection of the 
system are often given only brief attention or accepted on 
only the manufacturer's recommendation. 

Reliability, capacity, media, performance, physical size, 
and cost should all be considered. Of course the Importance 
of the Individual criteria will vary with each organization. 

As a systems Integrator for many types and sizes of 
businesses. the versatility of a backup system is espedally 
important to us. We require a backup method for our 
systems and subsystems that will meet our customers' Im
mediate and future needs yet provide an attractive 
price/performance ratio. 

The exploding applications of large Winchester disk 
drives have mandated our use of magnetic tape backup. 
While streaming tape drives can provide highly cost effec
tive solutions to the large disk backup problem. most 
streaming tape drlves are not fully utilized and Instead use 
the standard start/stop software drlvers available in most 
operating systems to avoid the complexities of Implement
ing expensive customized streaming software for the drives. 

A comparison of streaming and start/stop drives is il
lustrated in FIgure 1. ,...--.. ..., 

h:·->I h:'->I 

~~~ 

--
FIGURE 1 

The solid line beneath the data blocks illustrates the 
tape motion for a start/stop drlve: the dashed line shows It 
for a streaming drive. The space between the data blocks 
shows the Inter-Record Gap (IRG) of O.6-lnch required by 
ANSI and IBM standards. The length of the data block varies 
depending on the number of characters written for each 
block. 

PACE8 

If the tape drive is stopped between each data bkxk. It 
must slow down to a stop and then speed back up to 
operating speed before the next data block Is written. TIlls Is 
the ramp time. and It must be accomplished within the lAG. 
If the tape drive Is not stopped between data blocks - the 
streaming tape drive - the lAGs must be inserted "00 the 
fly." During this time. the tape drive is not available to the 
system for reading or writing data. 

To establish the price/ perfonnance ratios. other dif
ferences need to be identified and performance establiShed. 

START/ STOP TAPE DRIVE PERFORMANCE FACTORS 

Four major factors contribute to the performance of 
the start/stop drives: (See FIgure 2) 

----

~. " -. .::. :::::1 -- - --. --- --.. _-.......... 
--~ 

FIGURE 2 

System Latency. This is the time it takes for the host 
system to issue a new command to the tape drive follOWing 
the completion of a previous command. 

Ramp Time. This Is the time needed to accelerate the 
physical tape to operating speed before data can be 
transferred to - or read from - the tape. 

Block Time. This is the time required to transfer the 
characters in a data block of a given size. 

Read-After-Wrtte (RAW) Time. The transfer of a data bk:Ick 
is not complete until the data is read back to Insure that It 
was written correctiy. A RAW time results because the read 
head Is physically located a short: distance from the wnte 
head. 
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The following formulas are used to compute each ele
ment of time In a data transfer influenced by the tape drive: 

• up T1ae " Start or Stop 'Up Dht ...... 
- 112 Tape; Spe;ad -

Ilook 11.a " !.!n!.a pe;,. ~1<I"OOI'dlDf C. ... Hl) 
T.pe;, Spoo.-l 

UII Ttao. " (110 tADftblTape; S_d) _ "'1' Tia. 

EXAMPLE. calculations for a 4Slps, 1600bpi start/stop 
drive writing in 2048 byte blocks are: 

"'1' T1II. 0 0.18150 08,1.Ul1 .. ooQ<!. 
h . 51pa 

8100k T1II." 20.811600 " 1. 28" "28.' eUll •• oond. 
_511'1 h1pa 

To find system latency. the average transfer rate of the 
present system must first be determined where: 

h.r ... Tr .... t ... lata • ....lotal c.t. T!' .... hrr.d_ 
Totu Ttae to Tranat ... Data 

EXAMPLE. For a system which can write 10 megabytes of 
data to tape In S minutes and 3 seconds. writing 2048 byte 
blocks at a tape drive speed of 4Sips: 

Au ..... rr .... hr hU • 10,000,000 bJt ... 33 UlobJtaa' HoolOll 
)0) $eoo"" 

t.attoo:r. 2048 - (a.3M. 28,_".5"), li2U - ",1_ 
)),000 b:rt .. ,_oo,,", 

' Typlcal for file structured backup operations In a disk to 
tape dump. 

Total transfer time for any start/stop tape drive can 
now be figured by first figuring the average transfer rate 
for each data block where: 

h ...... Tranahr bt. • IIlpck :1111 
(Lata....,. • 1_1' • Bloel< • IAV) 

ToUI rranat.,. T1ae • Total ","pblua T,.anar.,.,.ed 
b ...... Tranah .. lau 

EXAMPLE. To transfer 31 megabytes of data using 7Sips 
vacuum column. start/stop tape drive. 1600 bpi reel using 
2048 data blocks and having a 20ms system latency: 

ba .... c' rr ..... hr laU • 2048 IlOQk .Uu 
(2C*a . 5aa. 17.1_. 3aa 

• 2048 • '5.'kbe 
'i5."i 

ToUI T,. .... t ... Ta. • i1 , OOO,OOO b~t.. 682.81 •• 00,,",' 
5,lioo 11ft .. "0. 
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Using the same system parameters, total transfer times for: 
4Sips Tension Arm Drive = 15.6 minutes 
12Sips Vacuum Column Drive = 8.9 minutes . 

STREAMINCi TAPE DRIVE PERFORMANCE FACTORS 

Introduced to provide cost~ffective backup. streaming 
tape drives require special software to provide commands to 
the drive within the relnstruct window to take full advan
tage of the higher average transfer rates. (See Figure 3) 

Streaming tape drives usually operate at ZS or lOOps. 
The reinstruct time at 251ps Is about 11 ms. At HX>lps. the 
reinstruct time Is approximately 3ms. 

To maintain streaming. the system must send the next 
command within the relnstruct window. If the command is 
not received atthls time, the tape will overshoot the point at 
which It must write the next block. The tape must then be 
reversed and repositioned. (See Figure 3) 

...... m.".I .• 
F=---~ -- --<=::-1 

--n -
FIGURE 3 

Using the same parameters as for the start/stop ex
amples, the 20ms system latency exceeds the 3ms 
reJnstruct time needed to sustain 1 OOips streaming causing 
the tape to be repositioned each time a block was transfer
red. At the 1()()lps speed. the reposition time is about one 
second. To transfer 31 megabytes. there would be 15.000 
repositions - each one lasting one second which would add 
more than four hours to the jobl 

When the streamer Is operated at 25ips. the reinstruct 
time Is approximately 11 ms. Because the 20ms system 
latency is greater than the reinstruct time. the streamer 
must stili reposition for each block transferred. But at 
ZSlps. the reposition cycle Is much shorter because the over· 
shoot Is reduced with the lower speed. 

With a 120ms reposition time at ZSips. the total time 
required to transfer 31 megabytes of data is reduced to 49 
minutes. This Is stili about three times longer than It would 
take to transfer the data using a 45ips start/stop drive 00 
the same system. But because the cost of the ZSips 
st~amer can be about one-half the cost of the start/stop 
dnve. for a~pl1catlons more economy-oriented than per· 
formance onented. the 2Sips streamer can be an attractive 
option. 



OAT ARAM. Your disk drive connection. 

It's easy to interface your disk drive to a 
DEC computer. When you have connections. 
Dataram provides connections to your host LS I· ll, 
PDP-ll . or VAX minicomputers for the full range 
of disk drives - from 5 1A" Winchesters to Fujitsu 's 
1.8 MBlsec. Eagle. Emulations thai go all the way 
from RLo2 up 10 DEC's new UOA50. Cartridge 
drives. SMO drives, fixed and removable 
Winchesters. We connect with them all . 

OUT new single-board UDASO-compatible controller. 
the 535. is especially exciting. UDA50 compatibility 
allows you to interface any SMD drive (up to 
1.8 MBlsec.) to the UNIBUS of any PDP-ll or VAX 
minicomputer. Sizing is done automatically and 
100% of the disk is utilized - there is no lost 
capacity. 

Data ram's available emulations are listed below. For 
more details on any of our disk controllers, ca ll 
(609) 799-0071 . We'll help you make the connection 
you need 

LSI-1I PDP-II VAX 

RK05 RK05 UDASO 
RL02 RMo2 
RM02 RM05 
RM05 RK06 
RK06 RK07 
RK07 UDA50 

151·11.1'01'. \.IOAiIO. t:"IBU~. oM \ ... ~ .... " ...... , h of 0...01 ~_ ... ("'pol"'''' 

mm 
Dataram COrporatIon 0 PrInceton ROad 0 Cranbury, New Jersey 08512 0 (609) 799-0071 0 TWX: 510-685-2542 
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The alternative to longer transfer times requires that 
the system software is modified to reduce latency and 
eliminate any repositioning, The formula for the average 
t ransfer rate of a streaming drive shows: 

•• arOOfl' Tr,Mr ... lata. Block Slu 
G.p Tt- • Block Tt- .. hpos1tlol1 TiM 

Eliminating the reposition time from the formula re
duces the total transfer time to 19 minutes at 25ips and 4.8 
minutes at toops. However, the system software modifica
tions required to reduce the system latency usually require 
that the system be totally dedicated to the tape drive during 
the data transfer. Therefore. streaming is not ideally suited 
for multi-user systems which demand that users be given 
highest system priority. 

AN ALTERNATIVE TO START/STOP AND STREAMING 

The alternative to either start/stop or streaming drives 
we discovered is CacheTape from Cipher Data Products. Inc. 
CacheTape provides a streaming t /2-inch tape drive at 
tOOips plus an interface which simulates a start/stop drive. 
The cache is a 64k random access semiconductor memory 
maintained under Z8002 microprocessor and DMA control 
cache memory has independent pointers for the logical and 
physical transports. The logical port is connected to the 
system interface. the physical port to the read/write logic of 
the physical transport. It is programmed to emulate the 
command protocol and data access times of start/stop 
drives. 

cacheTape is software transparent with standard 
start/stop operating and utilities software. The 64k cache 
memory functions as an Electronic capstan eliminating the 
need for mechanical tape buffering systems used in the 
past. 

Start/stop performance is improved because: 
1. The ramp time for cacheTape is only a short elec· 

tronic delay. 

2. The write time is less for cacheTape because of the 
high burst transfer rate to RAM memory instead of the tape 
speed limited transfer. 

3. Data transfer is complete when the block is written 
into cache. This means that the RAW delay does not enter 
the performance formulas. 

On other drives. errors encountered during a write 
operation result in the tape being automatically backspaced. 
erased. and the record being re-written on a fault-free area 
of tape. The C3cheTape corrects all single track read errors 
"on the fly" and automatically backspaces and retries multi
track read errors. (This error recovery is also totally 
transparent to the host system.) 

To figure performance comparisons for cacheTape: 

h .... ,. T ...... r ... ht. to c.cl>e • Blpsk 'sIn 
(L.Une, • lee ... T1_ • Bloek n •• ) 

PAGE14 

where: 

Block n.. • Bl1,,:11 ,sus 
eac". B" .... t T ........ r ... ht. 

Cipher Data Products offers two models of cacheTape_ 
The Model MB90 has a Burst Transfer Rate of t20kbs and 
cache Access Time of 5.0ms; Model M891 has a Burst 
Transfer Rate of 3S4 kbs and Cache Access Time of O.Sms_ 

Using the same system parameters as given In the ex· 
amples for the start/stop drives. figures show that 
CacheTape can be 62 percent faster than the 75ips drives 
and 26 percent quicker than the 125ips vacuum column 
drives. In addition. both C3cheTape models have an optional 
high density 3200bpi mode to provide 92mb of unformat
ted storage capacity. With the t600bpi density. interchange 
in industry standard ANSI 1600bpi is still possible. while 
large backup jobs can be done at 3200bpi. 

The high performance interface characteristics and tim
ing of start/stop through the logical cacheTape emulator, 
combined with the low cost tape streaming mechanics. give 
CacheTape very attractive price/performance ratiOS. 
Typically cacheTape will cost about 27 to 52 percent less 
than drives with comparable performance. And the model 
Me9t with 3200bpi requires less time for backup than the 
new 50Ips OCR (6250bpi) transports at about one--half the 
cost. 

As one of the first companies to employ this new 
technology In our fully Integrated mass storage subsystems, 
reliability was an important consideration. We found that 
the Electronic capstan technology and rigid metal substruc
ture prevent common mechanical failures. These and other 
design features give C3cheTape a 5.500 hour Mean Time 
Between Failure rating. In addition. the CacheTape models 
are equipped with self-test diagnostics which can be access
ed by keying In a special code on the front panel. 

cacheTape also fares well in the other criteria we con
sider as we assemble our systems. The compact 83/."H X 
17"W X 24'12"0 size and front-loading allow us to mount 
the units in racks or cabinets. Because It is quiet and re
quires no computer room cooling. combined with the 
patented automatic loading and threading features which 
greatiy reduce the training required for the end-users, 
C3cheTape is ideal for the fast-growing "office automation'· 
computer applications. 

In the Immediate future. we expect CacheTape 
technology to further improve the new high performance 
62S0bpi eCA drives. Later, we expect this technokJgy to per
mit transparent stand·alone intelligent mass storage su~ 
systems creating backup/restore operations and data base 
management functions which will be totally independent of 
the host system. ! 

cactltTlpe ~ DBctroroIc capsun ere ~ of QphB o.tII ProcIuI:tJ.. tnt 
FIgura. lQrmules. end blmp1e5 taken from carn.TJpe PerfClnT\¥lClt "-POI't D)' 
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Tame Your Mainframe! 

• . -

Do your users view your mainframe as a monster? Are they asking you 10 
provide them with the same friendly conversational mode of operation 
found in personal computers? II so, there is a time tested product, 
SPEAKEASY, that has been satisfying the needs of thousands of 
engineers, scientists, economists and students in many fields for two 
decades. Let us introduce you and your users to SPEAKEASY, the 
system that combines the power of a mainframe with the personality of 
a micro. We can provide you with the problem solving 1001 needed by 
users to really communicate with a large computer in a language 
designed by users. SPEAKEASY is the language in use by Fortune 
500 companies , national financial institutions and educators around 
thewortd . 

SPEAKEASY provides integrated and extendible mathematical and 
statistical capabilities with graphical. data base and report writing tools . 

Speakeasy 

SPEAKEASY will answer your needs it you have an 
MVS/TSO. VM/CMS or VAX/VMS operating system. 
A free in-house trial evaluation is available so you 
can see the answer to your users needs. 

Speakeasy-A window Into the computer! 

Computing Corporation 

222 west Adams street 
Chicago, Illinois 60606 
telephone 312.346 2745 

I 
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EXPERIENCING RT-11 VERSION S.1 
By Arthur Edward Groulx. Logicaid Umited. Nepean. Ontario. Canada 

MAINTENANCE FIX~/ 
ENHANCEMENTS 

As far as we can tell. BINCOM. 
OIR. FORMAT. KED and SLP are the on
ly AT-l1 utl\lties to escape mainte
nance fixes or enhancements. this can 
be determined by doing a binary com· 
pare of version 5 versus version 5.1 
.SAV files. (However. by the time of 
release. FORMAT might not escape the 
software surgeon's knife to support 
DZIOW verification formatting.) 

Although this article was written 
in January. by the time it Is published 
in March. AT-tt Version 5.1 will have 
been released for at least a couple of 
weeks. Like most new releases of 
AT-IL this version Is Immediately In
stallable on your version 5 (or 4 or 3 or 
2 or 1) AT-11 system. It is immediately 
upward compatible with previOUS 
AT-tl versions. Besides some mainte
nance fixes, there is support for new 
hardware and new software utilities 
and monitor features. Each of these 
topics will be dealt with separately. 

2.5. type-ahead. and TIMEOUT for moni· 
tors without timer support. The single
line command editor. SL.SYS has been 
modified to allow the use of the 
second-last command entered (through 
the use of GOLD-uparrow). and not on
ly the last command or one that may 
have been saved using the GOLD-down
arrow key. This is especially useful in 
situations where you have typed-ahead 
a new command before the previous 
command finished. If the previous 
command resulted in an error. you can 
now retrieve It with GOLD-uparrow 
and make the repairs. 

this hardware, AT-II will also run on 
the Falcon (SOC-11121 and SBC 11/21 
PLUS) processors. and the POP-11173. 
Previously. only the RT-l1 fore
ground/background monitor ran on 
the SBC-11 /21. The 11173 is the 
LSI-It series model which uses the J-l1 
microprocessor Chip. 

Only two " new" disk types are 
supported with AT · 11 version S. The 
RX50 diskettes on the ProfessKlnal 
300 series computer system. referred 
to using the mnemonic Oz, and the 
ROSQ/ ROs 1 Winchester disk on the 
Professional 350. referred to usmg the 

Most of the changes fix relatively 
minor problems in the version 5 soft
ware. For example. with AT-ll version 
5 PIP. copying a single named file with 
the SETDATE option. viz.. 

mnemonic OW. I 

.COP/SET DLO:NAMED.FIL 01.3: 
caused half of the largest space on 01.3 
to be allocated. instead of the size of 
NAMED.FlL. resulting in some Incorrect 
error situations. IND.SAV has been 
modified to support greater program· 
mer control over the use of CONTROL-

PAGE 16 

NEW HARDWARE SUPPORT 

The major development in RT-tl 
version 5.1 is support for the Profes
sional 325 and 350 computer systems. 
This development is so important that 
it will be dealt with separately In sec
tion 0 below. Along with support of 

NEW SOFlWARE 

RT· l1 version 5.1 contams new 
software which both responds to sc:xne 
very Old outstanding user wISh lISt 
Items. as well as considerably enhanc· 
ing the superior friendliness and east-

I 



of-use of the AT-l1 operating system. 
Each particular new pIece of software 
will be described separately. 

1. VTooM AND TRANSF 

VTCOM Is a utility whIch greatly 
increases the power of your AT-11 
system by permitting your terminal to 
communicate with both your current 
RT-Il system. and another "host" 
system in the field. which conceivably 
is any computer system. but Is prob
ably a VAX/VMS. RSX. RSTS. or 
RSX / RTEM system. 

A typical use of vrOOM Is to boot 
the AT-11 foreground / background 
monitor. and run vrCOM.REL as a 
foreground job. You must also use the 
XL handler (on PDP-I 1 systems) or the 
XC handler (on Professional 300 
systems) for communication with the 
"host" system. By judldous use of 
CTRlrB or CTRlrF at your AT· I I 
system console. you can instantly 
switch between your AT-II system 
and the "host." You can start a process 
running in the AT·II background. and 
then CTRlrF Into the "host " system 
and do some work with It. 

But here's the best part. Using the 
related TRANSF.SAV program on the 
"host" AT· I I or RTEM system. you can 
transfer files, ASCII or BINARY (I) be
tween the two systems. This is a 
wonderful facility when developing 
programs to run on the Professional 
series under AT· I I . Instead of having 
to acquire a 5 1f4" diskette drive and 
UDASO controller for your PDp·II 
system (in order to transfer files via 
51f4" diskettes). you can transfer the 
files by wire using VTCOM and 
TRANSF. 

In order to use the VTCOM utlltty. 
you need an extra DLII or DLVII on 
the .. host" system. or a PDT·II / 150 
modem port or Professional series 
communication port . Actually. to 
transfer files between the Professional 
and a PDP-11. we have simply discon· 
nected the cable from the "host" ter
minal and reconnected it to the Profes
sional communications port. 

THE DEC PROFESSIONAl... MARCH ,-.. 

Not only does the system work. it 
works weill The VTCOMITRANSF con· 
nectlon compresses flies during 
transfer (to save time). checks each 
transfer for errors. maintains modem 
control. and reports any error condl· 
tions or compression statistics at the 
end of each transfer. vrCOM has many 

more features; there are simply too 
many to start describing them here. 
The vrcOM facility Is so good. it is in 
itself worth the cost of the upgrade to 
version 5.1. If you have a computing 
environment with more than one proc· 
essor running AT-It or RTEM. you will 
wonder how you lived without vrOOM. 

PACE 17 
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2. SP AND SPOOL tion program creates a print file. then. 
after the spooler Is Installed, the appli
cation will automatically and immedI
ately begin using the spooling facility. 

Together, the programs SP.SYS 
and SPOOL.AEL provide a method for 
transparent spooling of files for print. 
What Is meant here by transparent is 
that absolutely no application pro
grams need be modified. If an applica-

The spooling function must be run 
under only a foreground/ background 
or extended memory monitor. either as 
the foreground or system job. The 

PAGElS 

IBMS·· - FINANCIAL APPLICATION 
SYSTEMS FOR COMMERCIAL, GOVERNMENTAL 

AND EDUCATIONAL USERS, 

IBMS is the only COBOL based, 
fmanclal system speci fically designed 
for the VAX. Both the commercial and 
fun~ accou~ting versions of ISMS were 
deSigned WIth a layered architecture 
for greater efficiency, system integrrty 
and. application 10 networking 
~nvlron~ents. Of course, ISMS IS 
m.teractlve, integrated and user 
fnendly. 

THEFASBEGROUP 
92 MaIO $1. Nashua NH 03060 ~ 6(3 ) 883-3212 

See us at DEXPO EAST 84, Booth 830 
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function is initialized USing a rather 
complex set of Initial RT-l1 keylxlard 
monitor commands. Examples of these 
complex sets of commands are provIG. 
ed In the manuals; the ideal SOIutIOflIS 
to create an indirect command file con
taining the Initialtzation commancls 
and embed them in your startup In

direct command fi le sequence. 
The beauty of the Spooling func· 

tlon is Its (almost) total transparency 
Requests to LP (or your current 
physical printer) are intercepted by the 
SP handler. which passes the data on 
to the SPOOL program. which stores 
the spooled data In a temporary spool 
file. called SPOOL.SYS, resident on the 
system disk. The SPOOL program 
passes the spooled data to the actual 
printer serially. file by file. 

Customization patches are provid· 
ed to modify SPOOL.REL TIle first 
patch modifies the physical name of 
the printer. In our POP-11 / 34 system. 
for example. our printer 15 attached to 
a OZ-Il and we access the OZ-II using 
our YZ handler. Consequently, we 
patched SPOOL.AEL to change " LP' to 
"YZT' (the printer is attached to OZ-II 
port 7). The second patch allows you to 
change the size of the temporary file 
SPOOL.SYS. The default size of 
SPOOL.SYS is 1000. blocks. This ob
viously creates problems on systems 
with a limited amount of disk storage, 

Although not published, you can 
also patch SPOOL.REL so that the 
name and location of the spool file Is 
other than SY:SPOOL.SYS. Dump the 
file SPOOL.REL in radix·50 (use the 
DUMP IRADSO option or I R switch of 
DUMP) and the name of the spool file Is 
visible in block I . Patch the locations 
containing that name. This Is useful jf 
you have a multidisk system, but do 
not have much room for Spooling on 
the system disk. (WARNING: If you 
place the temporary spool file on other 
than the system disk using this patch
ing technique, 00 NOT SQUEEZE the 
disk containing the temporary spool 
file while the spooler is running or else 
you wlll certainly lose data on the I"lC)n

system disk. Unfortunately, RT-II WID 

let you do thisn 
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The spooling function also con
tains a number of SET commands. 
allowing you to control spoollng-in
progress. These include halting all 
spooling. moving on to the next file, 
printing of banner pages, and so on. 

the spooling funcrton workS. Printing a 
single file using the RT-11 keyboard 
monitor print command. viz. 

,PRJ OUTPUT 
returns control to the background (and 
the keyboard monitor) in one or two 
seconds. depending on the size of OUT
PUT.lSf. What has happened is the file 

The size of the temporary file is 
t he major constraint on how smoothly 
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The Data Systems SemeeI DivIIlon (OSSa) ollhe 
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has been copied Into the temporary 
SPOOl file, complete with banner pages. 
if any. However. should OUTPtJT.lSr 
be larger than the temporary spool file. 
or should you request to print more 
files than the temporary spool file can 
hold. the background hangs up until 
the required spool space is available. 
Besides the transparency, this Is the 
major difference between the 
SPOOLISP and QUEUE method of 
spooling. With QUEUE. only file names 
(and not their contents) were passed to 
the "spooler." 

3. SETUP 

The SETUP utility permits you to 
change the characteristics of your 
VT100-like terminal without putting 
the terminal into SE.TUP mode. This Is 
mandatory with the Professional series 
of computers: the terminal has no 
SETUP mode and must be customized 
entirely by the processor. 

You use the SETUP facility by typ
ing keyboard monitor commands like 

.SETUP LIGHT 
which. for example. produces black 
characters on a white background on a 
VT100 terminal. What Is happening 
here. of course, is the character string 
"UGHT" is being passed to the pro
gram SETU P.SAV via the keyboard 
monitor. In non·professional series 
AT · 11 systems. the appropriate 
character sequence is transmitted to 
the terminal. (UGHT, for example. 
sends ESq7Sh to the VT100/ VT102 
terminal.) 

There are a large variety of SETUP 
options. On non· Professional series 
systems, you can change most of the 
characteristics supported by VT100 
terminals. On Professional series 
systems. you can change terminal 
characteristics. printer characteristics 
(if you have a printer attached to the 
printer port) . color monitor 
characteristics (for example, you can 
display magenta characters on a yelloW 
background). and characteristics of the 
tim~--d.ay clock embedded In the Pr0-
fessional series hardware. 



GET IT TOGETHER. 
EASILY. AT 

Unix 
Networks 
Graphics 

SYSTEMS 
DEC ProfeSSional 
MICRO/PDp·ll 
MicroVAX I 
Ra inbow 
RSX·l1 M·PlUS 
RT·l1 
VAA·111725 
VAA·111730 
VAANMS 

LSI· " 
COMPONENTS 
lSI·11173 
KXTl1 
KDFll 
MSVl1 
RlV12 
Rl02 
DZVl1 

Sophisti cated 
A8S Soflware 

Fast 
Easy 

Integrated 

TERM INALS & 
PRINTERS 
A Complete Une 

Including 
VT220/240 
LAl00 
LA50 
lOP02 

~BS 

APPLI CATIONS 
Accounting 

Accounts Receivable 
Accounts Payable 
General Ledger 
Payrol l 

Wholesale/Distribution 
Inventory Control 
Invoicing 
Order Entry 

Handling 
Plus Customized 

Applications 

Dial- In lJemons /rS/lons 
and diagnostic lac i/ltles 
readily available 

COMPATIBLES 
Disks 
Controllers 
Modems & 

Mult iplexors 
DATARAM Syslems 

& Memories 

AND MORE. 
For pricing, information 
or technical assistance, 
call us tooay. And let 
ABS get it together for 
you. 

AilS ASSOCIATES. I/>; C. 

Z2 WIlT ROAD 
8ARRINGTO~ n.Lf"OoIS fiOO lO 

P l11 1111lOOJ 

nEe 1.S1 II ~A~ U 11 1lA1' !IOW ~Mon~IO"'.u I'IlP II \T I). ,,< '<f;I'I<'Int /,,,,InN,u ,01 1",uI f",",i""<"' ('~I"."." l \ I ~ 
IlATA~AM .. J 'f'I''''''Nlr-''-k . 1>01.,_ t .. ~I"."'.'" 



MICROPROCESSOR 
CROSS ASSEMBLERS 

RUNNING ON ALL 
PDP-11 / LSI-11 and VAX/VMS 

and the DEC PRO 

WRITTEN IN MACRO-l1 
· .. DEC-STYLE 
DIRECTIVES ... 
STRUCTURED AND 
NON-STRUCTURED 
VERSIONS ... 

HIGH PERFORMANCE 

LOW COST ! 

TARGET 
MICROPROCESSORS 

6301 6048 
6800 family 8051 
6805 8085 
6809 8086 family 
68000 family POP-11 
zao 6502 
Z8000 9900 

OPERA TlNG SYSTEMS 

UNIX 
AT-l1 
RSX-l1M 
TSX+ 
DEC PAO 

~o FR OM CYMRI C: 

• CROSS PASCAL 

• DEBUGGERS 

-CJ'I!1s'!Sc. 

PAGEZZ 

p_o_ box 253 
concord. ma 01742 
617-938-0109 

ClACU: DIIW ON AEAOCR CAfIID 

1f~@1NJ 1]'lJ{Jrn 

[FlV",~ ~ ~[Q)aV@[&-----

RT·11 ON THE PROFESSIONAL SERIES 

The Professional series computers 
contain an LSI·l1 / 23 processor. This 
means that the processor should be 
able to run any program that runs on 
the 11/23. AT·ll Is a program running 
on the 11 /23. Conclusion: AT·lt 
should be able to run on the Profes
sional series. 

Unfortunately. there are two ma
jor problems. The first problem Is that 
although the Professional processor Is 
an 11 /23, the bus is non-standard. The 
bus used to be proprietary; Digital is 
now releasing details of Its structure. 
The second problem is that the video 
display monitor has absolutely no 
peripheral intelligence of Its own. 
Every character. every pixel of the 
monitor is controlled by the 11 /23 
processor using some 11/23 program. 

The first problem has been solved 
successfully by AT-II version 5.1. 
AT-ll handlers for the Professional 
series disk drives attached to the non
standard bus are incorporated and 
work well. However. the problem of 
controlling the video monitor with 
AT- 11 has resulted In serious dif
ficulties In using standard AT-t 1 on the 
Professional series. 

When you press a character on the 
Professional keyboard. some portlon of 
RT-1l must interpret the character, 
determine where the character Is on 
the screen. determine the character 
mode (double-height. double-width. 
bold, flashing. underscored. etc.) and 
then must set bits In a special portion 
of memory to make the video screen 
glow appropriately. Not only are there 
a lot of bits to control. there Is a lot of 
work and intelligence required to con
trol those bits. Look inside the VT100 
terminal by removing the plate on the 
back: what is being done by those con
tro11er cards you see must now be done 
completely by the AT· I I software. it is 
not a Simple thing. (As an Illustrative 
example, AT· 11 must totally simulate 
the "flashing" cursor (blOCk or 
underscore) by .setting and resetting 
bits at the correct time). 

In AT-II versk>n 5.1 running on 
the Professional series, the part of 
AT-It which controls the video dIsplay 
is called the PI handler (for Profes5lOf\al 
Interface). Whenever a character IS to 
be displayed on the screen. or 
whenever characters change mode. or 
the time-of-day clock Is modIfied. 
AT-II passes the request on to the P1 
handler. which interprets the request 
and executes the requested function. In 
this mode. PI acts like a giant 
subroutine to AT-l1. 

The problem Is: PI is TOO giant 
Depending on the monitor you are run
ning. the PI handler requires between 
7140. and 8888. words of memory. If 
you are not using the AT-It extended 
memory monitor. ALL of this memory 
must lie between the system disk 
handler and the resident monitor In the 
lower 56Kb of physical memory. This 
memory is subtracted from that 
available to run background or 
foreground programs. 

To understand the impact of this. 
let's say you're going to run on the Pro
fessional 350 under the AT- 11 extend· 
ed memory monitor (XM). To save 
memory, you SYSGENed RTI1 XM 
without .FETCH support (and without 
a lot of other stuff. too). You'lI want to 
use SL. the single-line command editor 
for your keyboard monitor commands: 
it's one of AT-l 1's nicest features. So 
LOAD SL and SET SL ON. Hmmmm. 
You'lI want to load XC because you 
plan on using VTOOM to transfer some 
data from a remote "host." So LOAD 
XC. Now that transparent spooler is 
real\y nice. So we'lI LOAD SP. You've 
got some logical disks on your 10 
megabyte Winchester - yOU'1I have to 
LOAD Ln. You'lI be using some 
workfiles in extended memory: after 
all. your Professional 350 is equipped 
with 512 Kb of memory. And oh yeah. 
you forgot to load LS as your spooler 
output device. so WAD VM and LOAD 
LS. There, everything's loaded .. len 
get to work. 

First you use the SHOW MEMORV 
command. Oh. ohl The largest available 
address is 57724 meaning there are 
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BASIS retrieves 
information from 
1 to 10,000,000 

records in 
nothing flat. 

Tired of manually searching 
through massive fi les of 
data? Let BASIS turn your 
existing files into an auto
mated Information Center. 

Imagine a system that 
retrieves textual informa
t ion within seconds, the 
same way a database man
agement s~tem retrieves 
data. That's BASIS, a 
proven, interactive retrieval 
system that does much 
more than examine titles. 

BASIS actually probes to 
find the key word or phrase 
you're looking for within 
any record . Then it displays 
a list of all records contain
ing the \vord or phrase you 
specified. BASIS also dis-

plays any or all of the infor
mation, and prints hard 
copy if you want. 

BASIS can turn your exist
ing files into an automated 
Information Center within 
a fe\\I days. So if you have 
one or ten million records 
that need rapid referenc
ing, see what BASIS can do 
for you. Call or write for a 
descriptive brochure tooay. 

~~ 
~~ 

Battelle 
Softwa re Products Center 

50S Kina Avenue 
CoIum~. OhIO 43201 

Telephone (6l4) 424·5524 

BASIS runs on DEC VAX- and DEC- mainframes 
BASIS OA- with DECMATE- word pmcessor link In test site 
UNIX version of BASIS available mid-l984 Visit us at DEXPO EAST '84 

(April 4-6. 1984) Booth Number 8Z8 DEc' VAX. OECMATE I~ ttaclemiirlu of Dtllt.ill EQu.pmen! CorporUIOO 
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12010. words of memory left for 
"user" programs. Well, anyhow, let's 
transfer that data from the "host" 
first. You try to nm vrcOM.REL and 
are Informed that there Is "Insufficient 
memory." In fact. you try to run that 
appllcatlon software the nice salesman 
sold you and find out that none of It 
runs either ("Start fair' and "JOB 
STARTUP ERROR" messages appear). 

The situation using the RT-11 
foreg round/background monitor 
(RT11 FB) Is only marginally better 
(about 500. words better). Of course, a 
few of the problems can be cir· 
cumvented by loading, unloading. and 
reloading handlers at the correct time. 
But, try to imagine your average "pro
fesslonal" user (lawyer. doctor. dentist, 
etc.) doing this. It makes you laugh. 

The problem Is the size of PI.SVS. 
This problem Is a direct result of 
Digital's decision to strip Intelligence 

from the Professional video display. 
There are two solutions to the problem. 
The first is a hardware solution: pro
vide an extra serial port and a video 
terminal with Intelligence. This has the 
unfortunate side effect of raising the 
price of the hardware and eroding the 
Professionars precarious market edge. 

The second solution Is a software 
solution. Change RT·l1 so that the ex· 
tended memory monitor Is completely 
mapped and resides, with handlers. In 
the far-off areas of memory. This 
would increase the size of the Job space 
to a full 64Kb and abolish "Iow 
memory" problems on the Professional 
and all other processors forever. 

So why hasn't this been done? 
First, then! is the rush to get RT·II ver· 
sian 5.1 with "support" for the Profes. 
sional to market. In less than 10 
months since the release of RT·II ver
sion 5. a very small software englneer-

ERI Training has your 
fuzziest problem in sharp focus. 

PACE2A 

ERllralns you how 10 Civilize 
the beast. The beast. ~ see. IS 
our eu~lsm for a user·fnendly 
system' ERI IS proud to announce 
reN and beller ways of civihZlIlQ 
the beasts In the computer training 
jungle 

One of the most successful 
on·slte tramlng sources tcx:lay. ERI 
OON Introduces VAX/VMS VideO 
Trammg. The baSIC nine mcx1ule 
video tralnFnQ program is ex~n· 
dable and offerecfjn Umatlc, Beta. 
and VHS formats In ac)jltlOn. ERI 
designs custom video training to 
your specifIC reQl.llrernents 

ERI oilers cQl'T"PJter·alded 
InstructIOn. even video tele· 

conferenclng worldwide ERI Train· 
Ing prcducts are Interactrve
designed to maXimize training 
effiCiency. 

Gall ERI at 212 956 5988 for 
a sharp focus on YQ!,jr problem. 
orrSite or 00 videO ERJ. Enhanced 
ProdUC1Nlty Through Tramlng'" 

ESS8fllial Resources Inc. 
310 MaOOonA~,te 1810 

New YOI1t. New YOI1t 10011 

Ing group has practically accomplished 
the Impossible. Compare the man
years in developing RT-II on the Pr0-
fessional with developing P l OS on the 
professional: you 'lI see what I mean. 
Digital wants to move (sell) those Pr0-
fessionals. There are already large 
numbers of applications running under 
AT.lt . These applications could run on 
the Professional on RT·ll . Consequent· 
Iy. new markets for the Professional 
hardware would become accessible. 

The second reason Is a very 
technical one. To make AT·lt a map
ped monitor conflicts with the phlJoso. 
phy that It be genable on all processors. 
including those without memory 
management or extended memory. 
Also. design assumptions that RT· l1 
runs in the lower 56Kb of memory 
permeate the monitor source code In 
subtle ways_ Finding the subtleties Is a 
Job that simply cannot be rushed . And 
the result would be two RT-Il s: the 
traditional RT-l1 with which we are 
familiar and a new AT- I 1 (AT·ll 
PLUS?) which runs as a mapped 
monitor (and might even run on a VAX 
In PDP-It compatibility mode). 

The final reason Is a political one. 
AT-It, running as a mapped monitor 
on the Professionai. would directly 
compete with the P/ OS product. If this 
were to happen. the Implication of the 
reallty would undoubtedly cause heads 
to roll inside Digital . After all. wasn't 
AT·lt. the original ··slngle user" 
operating system. the natural choice to 
run on a new "single user" computer'? 

What will happen with the Profes
sional and AT-II is difficult to predkt 
The Professional w ith or w ithout RT·l1 
Is a solid, durable. reliable. attracttve 
desktop computer. It's got statusl The 
keyboard is nice to use and easy to 
touch . The d isk Is quiet. The processor 
Is fast. But In canada . where I live. only 
s I 000 more (canadian) gets me a 
slmilarty equipped Mic~ 11 with i! 

Q·Bus to which a selection of 
thousands of third party peripheralS 
can be later attached and which runs 
AT-II version 5 (or 5.1) with no 
memory problems whatsoever. My 
choice Is obvious. B 

TliE DEC P'ROfI.SSIOflIAL. MARCH ,II' 



Three models now deliver 800-by-4BO resolution with 
DEC ReGIS and Tektronix emulation. 
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grams have been tested using the C compiler from Whltesmlths. Ltd. of Concord, Massachusetts. run· 
nlng on a DEC POP 11/23 with RSX·l1M 1/3.2. The C complier has the same capabilities across POp· II 
and IIAX series processors and operating systems. Throughout the article. Mr. Jaeschke refers to "The C 
Programming umguage" by BrIan W. Kernighan and Dennis M. Ritchie as "KM: l 

LET'S NOW 

LOOPING AND TESTING 
By Rex Jaeschke. Washington. D.C. 

.. 1 .. fl i 
lat oo .... url 

pr1aU ( "I ' U"!\a"!! 
prJatt ( "----------\a" l ; 

In the last Issue we saw several program examples that 
used the printf library function. Unfortunately. the 
Whttesmiths C compiler library does not include this com
mon function. Several other functions that we will use later 
(Including getchar and putchar) are also missing. These 
three functions are replaced by putfmt. getch and putch. 
Beware, these functions behave different ly f rom those they 
replace. In order to use that compiler while following K&R 
and this column, the user may need to slightly mcx:lify p~ 
gram examples. Whitesmlths, Ltd. published a version of 
printf written In C In their user newsletter several years ago. 
A copy of this should be available from them. 

_ater" 1; ' " laUhllu loop .,.. .. t""l urlable "' 

Like most traditional programming languages, C has 
several different methcx:ls of implementing conditional and 
unconditional branching and looping. This month we wlll 
take a look at several of these methcx:ls and comment on 
their use, particularly where more than one methcx:l can be 
used to achieve the same result. 

THE WHILE CONSTRUCT 

A while loop consists of a condition and a body. While 
the condition Is true (non-zero), the bcx:Iy is performed. Let's 
look at a simple example. I" ---while.c The while 
construct---· / 

PACE26 

..Mit (oo\Ollt.r <" 10 ) ( ' " t .. t loop .,..atrol ",.Ub.h " ' 
prlntt {"""Ud \a" , .,.."aur, .,.. .... tor " OII .... t • • ) 1 

i 
_.,.. .... ur; ' " I""r •• at loop OOlltrol ".,.hbl. " ' 

prll1tr ( "--________ \ .. " ) 1 
' " prhl fOllt.r " ' 

r.t ....... ; 

The output produced by this program is as follows. 

1 1' 1 

------
1 1 
2 • 3 , 
• " 5 25 • 36 
7 ., 
8 .. , 

" ,. 100 
-------



Make your VAX, 
PDP·11 or LSI·11 speak 
fluent CP/M & MS·DOS 

With OUf CARDWARP" series of plug
in board s and software, your DEC mini 
can now execute the vast library 
of tow cost, user friendly CP/M 
and Ms.-DOS software with NO 
MODIFICATION to either the 
programs or host computer. In 
effect, any DEC UNIBUS'" or 
Q-BUS'" system workstation can 
become a high performance, 
personal computer at a fraction 
of the price. 

CARDWARP" is simple to 
install, operate and is available 

Regtstered Tr«lemOtrks: VAX, POP-II. LSI-II, UNIBUS, 
q.aUS, RT·11, RSXllM-PlUS. RSTs.-t. VAXNMS: Dlgttal 
Equtpment CorporatIOn; CP/M: DigHal Research; 
TSX-PLUS: S&H Computers; Ms-DOS: Microsoh; 
CARDWAAE: LoglCrah, Inc. 
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for RT.11, TSX-Plus, RSX11M1M·Plus, 
RSTS/E and VAXNMS operating 

systems. With CARDWARP", 
your DEC Application and 

micro computer programs can 
share data files , run simultane.
ously without interference and 
exchange information between 

the two environments to create a 
truly powerful, cost-effective 

system. 
For further information and fo r the 

dealer nearest you, call or write: 

3 Grahoim Drive .... OtshuOt. 'H 03060 16(3) 888-4448 



• SOFTKEY Customize yoor keyboard. Redefine any key 
or gold sequence as a string of up to 2tXXJ characters, RecalJ 
and edit the last 10 lines of command or program input 

• PHOTO Photograph and playback your terminal session. 
Document bugs; create mail and handouts. 

• Spy Watch other users with or without their knowledge; 
real·time or recording mode. Give demos from remote sites! 

• ADVISOR Assist other users by entering commands or 
program Input from another terminal. Great for remote train
ing and problem diagnosis. 

• ACCESS Comprehensive security system and person
alized menus let you control what your users can access. 
Integrate diverse software (editors, DCl commands, applica
tion programs) into a common. menu-driven environment
without reprogramming! Maintain detailed logs of terminal 
sessions at your discretion. Snap together dynamic displays 
for monitoring system and application variables. Uncludes 
hardcopy terminal support.) 

• BISYNCH Device drivern for DMf-32 synchronous port 
and DV-II muniplexor. DMA support for both devices. No 
interference with normal DMF·32 asynchronous terminal 
operation. 
Hook your VAX directly to an IBM mainframe with 2780 
interface (source cOOe supplied) or 3270 master and tributary 
software (available as an option). Customize protocol tables 
with BISYNCH configurator. 

• TMX32 Transaction Management EXecutive provides 
CICS-like capabilities with FMS or 3270 type screens. Disk 
mirroring, transaction jouma!ing, and commitment/rollback 
features support maximum availability applications. Mes
sage control system for store and forward queueing applica
tions. Hashed Access File Manager outperforms RMS. Also 
includes mukiline print-spooler and utility tools for system 
monitoring. 

High Performance VI>:IiNARE from PBS 
Custom ~rivers, VMS Intemals and VMS Education 

fa< more information cali or write to: 
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The first printf call produces the headings I and j'l 
separated by a tab: the second printf call underlines them. 
The integer variable counter is used as the loop control 
variable and Is Initialized with a value of 1. 

The while condition In parentheses. (counter < = 10). is 
tested and if the condition is true, the txxty of the loop (the 
statements enclosed by the inner pair of braces) Is executed 
and the condition Is tested again. When the test becomes 
false (condition = zero), In this case when counter > 10, the 
loop ends. and execution continues at the statement follow· 
ing the end of the lOOp. If no statement follows the loop. the 
function exits. If the while condition Is Initially false, the 
loop Is never executed. This means that the program will 
behave rationally regardless of the initial value of the con· 
trol condition. 

The body of the loop may be a single or a compound 
statement. A compound statement (or block) Is a group of 
declarations and/or statements delimited by I and I which 
syntactically is treated as one large single statement. Each 
function must contain at least one compound statement, 
that being between the function's opening and closing 
braces. A compound statement may contain other com· 
pound statements. One common programming error is the 
omission of the braces from around a compound statement. 
Consider the following example. 

function () 
( 

while foondition) 
atateaent-l 
atatellent-2 

etatelllent_3 

Judging by the Indented format, It appears that the 
programmer Intended both statement-' and statement-2 to 
be Included in the loop body. However. as no braces exist to 
define a compound statement, the body Is considered to be 
the Simple statement statement-' . Statement-2 (like 
statement-3) Is executed regardless of the condition evalua
tion and then only after the loop has been terminated or 
skipped. This error typically occurs when the loop body 
Originally had only one statement (and hence did not require 
delimiting braces) with another statement bemg added 
later. Beware. hasty cOde mOdifications and enhancements 
may be difficult to debug, particularly in this case where the 
cOde seems to "line up" and looks correct at a pa5Sulg 
glance. COBOL programmers no doubt have experienced thIS 
problem when they misplace end-of-sentence periOdS_ To 
force the loop body to include both statements the code 
should read : ' 



tunCtion () 
I 

wbile fooDdlt1onl 
st.atuent-1 
st.st._ent- 2 

The condition expression may Include such obvious 
operators as >. > =. < and < = and two less obvious ones 
I = and = =. Note the unusual form I = which means "not 
equal to:· Equality is tested using = = which is different 
from the assignment operator =. I flnd this distinction 
quite useful as equality testing and assignment are quite 
different operations. This Is slml1ar to the approach taken in 
Pascal where: = and = are used. and Is an example of the 
unambiguous design of C. This kind of approach to language 
definition makes It considerably easier to write syntax 
checkers. 

One special condition Is while (1). As 1 Is non-zero and 
therefore true. the loop Is Infinite and must be terminated 
using the break or retum statement5, or by some other 
mechanism. 

Each time the body of the loop Is executed., the value crf 
counter and counter squared are printed. on the same line 
separated by a tab. Note that expressions. such as counter · 
counter, may be used as function arguments. In fact, C 
allows a compound expression, a variable or a constant to 
appear In assignment statements and function calls, provid
ed they reduce to a value of the expected. data type. 

TIle unary Increment operator + + Is a common and 
succinct notation used throughout C. + +counter: and 
counter+ +: are equivalent to counter = counter + 1:. The 
+ + increment operator may be used as either a variable 
prefix or suffix. In this case, both have the same affect: they 
Increment counter by one. However. if a and b are integers. 
a = b + +: and a = + + b: give different values to a. In the 
first example a Is set by b and then b is incremented by 1. In 
the second. b Is Incremented and then its new value is 
assigned to a. In the above example. my personal preference 
Is + +counter as that format infers "Increment counter" 
which defines Its action exactly. + + I may not be written as 
+ + i, however. + + I and I + + are legal. The unwary 
operator includes both + symbols. There is an equivalent 
decrement operator --. It Is tempting to consider + + and 
--as operators that Increment and decrement by 1 respec
tively. Although this Is true for Integer variables. these 
operators have a much more powerful role when used with 
pointers. as we shall see In future articles. 

The retum statement causes control to be retumed. to 
the calling function. A retum from function main ter
minates the program. The return statement has the same 
affect as the last lin a function. In the above example. the 
retum: is superfluous. 

Note the way that the brace pairs are Jlned up to make 
the logic flow more obvious. This is the format recommer.d
ed by K&R and greatly Improves program readability. 
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INCREMENTING AND DECREMENTING VARlABLES 

In the first article I mentioned that C allowed the pr0-
grammer to get quite close to the host machine architecture 
and Instruction set, particularly in the generation of ~ 
dent machine code. To see an example of this, let's IooJ( at 
several ways of Incrementing a variable and the MACR().1 1 
code generated by one commercial complier. The following 
discussion applies equally to variable decrementing. 

.. la C) 
I 

lUll: : ,, - DIDSU ,., • ., . ~{atl ' I 
, . 000002 0,0605 ,.,. sr,'S ' I 

1D\ 1; ,, - """ 'lTTtO &liD , . IO,S' " 
... 1 : 

" 0000 ' 0 """ """ lIC · IO(15) ' I 
1 .. ; 

/ ' 0000,. """ '''''' UIC ·'Oi") ' I 
1 , 1 • " " 0000010 D'6S00 '''''' ,.,y .'0("1." " " ooooz_ ""'" lIC 10 " 

" ftOOO<!6 010065 ,mlO ,." 1IO. -IOCI5I " 
1 ., 1; 

" OOOOll """ """ lie -'O(tsl " 

" 0000. 000", - IIIP cprn " 

+ + I and 1+ + generate the same four bytes Of COde and 
directly use the Increment Instruction. I = I + 1; however, 
generates ten bytes of code and requires two MOVes and 
one INC Instruction, Programmers concerned with speed will 
appreciate the obvious advantage of using the + + 
operator. In fact I = I + 2: and I = I + 3; may be replaced 
by two or three occurences of + + I: respectively and still 
give speed advantages, 

The expression I + = 1; Is yet another form of assign. 
Ing a value to a variable and is an abbreviated form Of I = I 
+ 1:. In this case. it generates the same four bytes of cOde 
as + +1; and 1+ +:.1 + =n can be used for any n and for n 
> 1. this form Is more efficient than + + I: repeated In n 
times. Other compound assignment operators Include _=. 
'=and / = , 

One other advantage of using + + and - will be seen 
later when we deal with structures. Then using structures It 
might be useful to refer to a "variable" by its full structure 
pathname. such as employee.spedal.sickdays. In this case. 
Incrementing the number of sick days that an employee has 
used, requires either 

employee.speclal .sJckdays = employee.speclal.slckdays 
+ 1: 
or 

+ + employee.speclal.sickdays: 
or 

employee,specla1.sickdays + + ; 
or 

employee.speclal.sickdays + = 1;. 

\ 

c 
• 
~ 



Which would you rather type or read? The first alter· 
native Is the hardest to type. Is most error prone and 
generates the most COde, Choosing one Of the other three is 
largely a matter of personal preference. 

Increment and decrement operators may be used In 
statements such as 

printf ("%d %d %d \ n", a + +, + + b, c··);. 
Using this knowledge, one might be tempted to use 

something like 
prlntf("%d \ t%d \ n", counter, counter ' counter + +); 

in the while.c example above, and eliminate the need for the 
separate Increment statement. Although this may produce 
the expected result on one complier It may not on others. C. 
like most languages. gives no guarantee as to the order of 
:!valuation of multiple arguments in a function call. The 
:lrguments might be evaluated as counter, counter+ + • 
:ounter or counter+ +. counter' counter Instead, which 
!Ire quite different. 

:;YMBOUC CONSTANTS AND CHARACTER 1/ 0 

Let's look at a simple, yet powerful utility that uses the 
Nhile construct Just discussed. 

' " __ ,1 •• eo", ... ,_t to _U", on.bollo _ ... tooU - 0, 

f<Mrl.M _ ., 

nU. 1(0 " .. tOllar 01 h _ I 
",tOlroar ' 01: 

::.etchar and putchar are functions which are usually provid· 
~ by the compiler vendor In their C run·time library. 
Whltesmiths supply getch and putch Instead.) These func· 
tons are NOT part of the C language. Getchar gets a 

~
racter from standard Input and putchar writes a 

aracter to standard output. 
This program copies characters from standard input to 

ndard output until end-of·file Is reached. Unfortunately 
here are several different conventions used to represent the 
f d-of-f1le marker (-1 being the most popular one) so it is un· 
Vise to test fOf" EOF against a specific value If the routine is 
b be portable. Hence c Is compared to EOF, a symbolic con
pnt whkh is defined at the start of the program. SymboliC 
onstants are particularly useful when they are referenced 
~veral times in a source file. They also help document 
Ibscure constant values. I .. Symbolic constants are handled by the C preprocessor 
~hich replaces each of their references In the source file 
~th their defined value. Hence the £OF In the while state
nent Is replaced with the character string·1 before the in
KJt line is passed to the complier. Other examples of sym
IoJic constants are #define PI 3.1415926 and #deflne 
~-NEFEED 10. These constants are similar to the user definr symbolS allowed in the MACRO-l1 and VAX·MACRO 
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assembly languages. except that assembler symbols can on
ly be equated to valid assembler expressions whereas C 
compile-time constants can be used to replace almost any 
arbitrary text string In a C program. Symbolic constants 
have the same naming conventions as variables. however. 
they are usually written In upper case which makes them 
stand out from user defined variables. 

The character read by getchar is stored In variable c 
which is defined as an Integer rather than as type char. 
which seems odd. As all character bit patterns may be valid 
characters in a character set. some mechanism Is needed to 
detect a non<haracter value such as end-of·file. This is not 
quite true fOf the ASCII set as only seven of the eight bits in 
each byte are used to represent any character. However. 
some machines use an extended ASCIJ set which includes 
various graphics and control characters with codes 128-255. 
As each character is read. It Is compared to EOF and If c 1= 
EOF. the charact..er Is output. This process continues until 
EOF is detected. 

Notice that the while condition expression contains an 
assignment. This is valid througout C. Such expressions are 
evaluated left to right according to operator precedence and. 
as I = has higher precedence than =. the parentheses 
around c = getchar() are mandatory. Otherwise the expres· 
sion would be evaluated as (c = (getchar () 1 = EOF) where c 
would always be set to 0 or 1 (false or true) Instead of the in
put character. 

This may seem a trivial routine but UNIX systems allow 
redirection of standard Input and standard output at the 
command language interface (CU) level. If this Is done. then 
copy1 .c becomes an amazingly Simple general purpose file 
copy utility which is device independent. For example. on 
UNIX. the command COPY1 < INFILE.DAT> OUTFILE.DAT 
copies the fi le INFILE.DAT to OUTFlLE.DAT The symbol < 
causes the system Input to be redirected to the file 
INFILE.DAT while > redirects system output to 
OUTFILE.DAT. Another symbol > > . indicates an output file 
which should be appended to rather than written over. 
RSX/ IAS systems do not provide a facility to redirect system 
input and output at the MCR or DCL level. In this case, some 
compliers generate code to do redirection by parsing the 
arguments looking for < , > and > >. This requires the 
task to be Installed so the GMCRS (Get MCR Command Une) 
or similar directive can be used to access the arguments. in· 
stallations that use a catch-all task do not need to per
manently install such user tasks to pass arguments to 
them. VAX / VMS supports I/ O redirection via the 
ASSIGN / USER-MODE facility. 

One caution : the partkular vendor's version of getchar 
that you use may be sensitive to certain characters other 
than eat. cmLlC on input may be interpreted as an abort 
signal. Therefore copying a binary file that contains bytes 

with the CfRL/C bit pattern. may cause the copy to ter· 
mlnate prematurely. 

Printf can achieve the same result as putchar using 
prlntf (""%c".c): Instead of putchar (c):. 

We have seen an example of the use of symbolic con
stants. Although they remove dependencies from the source 
code statements above, the dependency stili exists in the 
source code file in the #define directive itself. If a program 
has several source code modules which each contain 
references to EOF. each file must be changed if the program 
Is ported to a system where the EOF marker has a represen
tation other than -1. To avoid this the #include preprocessor 
directive can be used as shown In the following example. 

1nt. e ; 

whil e f( e ; ~et.ehar ()l I:EOF l 
put.ehar (e) ; 

#defines that occur In multiple source code files in a p~ 
gram. can be grouped together in a single file. for example 
DEF.H. Such a file Is referred to as a header file and usually 
has a file type of H. Many compiler kits include header flies 
such as STDIO.H which contains common standard 110 
definitions. Header files may contain any valid C source 
language statement or preprocessor directive. Their con
tents are " included" Into other source code files at compile 
time. As far as the compiler Is concerned. the include file 
contents are part of the Input source file. Moving common 
symbolic definitions to a header file. reduces the need to 
modify source files when porting programs to different en· 
vlronments. Any changes necessary need only be made to 
the header files with these changes being implemented 
when the source files are recompiled . Other pre-processor 
directives will be introduced in future articles. 

Include file names delimited with " ... " are searched for 
In the default directory. Files delimited by < ... > are ex
pected to be In a system directory (such as LB:[1.1] on RSX 
systems). 

TH E FOR CONSTRUCT 

Another method of loop processing is the for state
ment. 

/ . - -- forl c The for oonstruet ___ " 

mdn () 
{ 

int 1; 

printf ( '1 ( dee)\t1 ( bex l\t-l ( lIez )\n\ n' ) ; 

for (1 , -3; 1 <It 3; - 1) 
printf( 'S 2d\U_z \ tJ.\z \ o', 1,1, -1); 

printf ( ' \ nAt the end e f tbe loop, i 11 Sd . \ n', 1) ; 

'AG£'" 
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The output produced on a POP-11 is; 

1 ( de o) 1 (hn) -1 (bex) 

- 3 
- 2 
- I 
o 
I 
2 
3 

rCCd 
trca 
trrr 

o 
I 
2 
3 

2 
I 
o 

rur 
Ute 
fCfd 
rrcc 

At the end of the loop. i is 4. 
A for statement has three parts. each separated by 

semicolons. In this example the first part, i = -3: is the in
itialization part and is executed once before the loop is 
entered. The second part. i < = 3: Is the condition that con
trols the loop. If this condition is true the bexly of the loop Is 
executed, then the third part. + + i. is executed and the con
dition Is tested again. The loop terminates when the second 
part condition is false. 

In this example the body of the loop is only one state
ment and. therefore. does not need to be enclosed in braces. 
although it can be. Like the while statement. for does not 
execute the loop at all if the test condition is initially false. 
The controlling variable I retains its value after the loop is 
t erminated. In this case I = 4. 

Until now, numbers printed using printf have been left 
Justified. In this example we see two new edit masks %2d 
and %4x. The %2d causes the second argument I to be 
printed as a decimal value right justified with a width of 
two characters. %4x causes the third and fourth arguments 
to be printed in hexadecimal format width 4. On the 
PDP-l1. I is a 16-bit integer so only four hex digits are re
quired. On the VAX. I would be a 3Z-bit field and would re
quire eight hex digits to display negative numbers. The -
symbol is the one's complement operator. 

The above example may be written as: 

.. 111 ( ) 

lilt 1; 
prlDtt ('1 ("'.o)\t1 ( ~.z) \t·l (Ha l "'''' ' ); 

tor ( ~. _); 1 (. ); prl101;'I' I 2d \ U 1. \ U1. \Io',l , l.-1I._I ) , 
prlut ( · \II.!.t u.. _.t u.. loop, 1 a 14. \ . ' ,1 ) : 

Here all the work Is done In the for statement itself and 
no loop body Is needed. However. the for construct requires 
at least one statement In the loop body and so : appears on 
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Its own. This signifies the null or empty statement. It is WlSE! 

to place the null statement on its own line so Its presence is 
more obvious. 

ForZ.c shows the third part of the for construct as ha\'. 
ing two sub-parts. the printf function call and the Increment 
statement. These two statements are separated by the com
ma operator and are evaluated left to right. The commas us
ed to separate function call arguments and variable declara
tions are NOT comma operators and their order of evalua
tion Is therefore not guaranteed. The first part may also 
contain more than one initialization statement. 

The three parts of the for statement are really expres
sions and although in the above example they all r@fertothe 
variable I. they need have no common connection. Parts 1 
and 3 are optional. If part 2 is omitted, the loop becomes "in
finite. " For (::) I ... lis equivalent to white (1) I ... I. Such an 
Infinite loop may be exited using the break or return 
statement. 

THE IFI ELSE CONSTRUCT 

The most common way to test the value of a variable or 
expression is to use the if statement with optional else 
clause. 

..lB () , 
..Uh {II ( 

, 

prhtl ( . \ ...... ,.... .ur _v_4 III C? (J f . ) ' j; 
reflJ • a-ldoar() ; 

if ( r.plJ • • 'J ' I I raplJ .. 't' ) I 

, 
pt"llIt( ( · \ .. no ... nip UI. tfttr04g ~U"'r 1 ..... u . I I' I 
...... 11:; 

_I .. If ' ~.plr .. 'a' :: r.plr . a 'J' J t 

I 

"" 
PI'I"lf ( · \ IIV.le .... 1.0 u. ..... rld .. r C.""II 

prillt! ( '",nub tor rour _~r.Uoa."'· ); 

Examples of output produced are: 

Have you ever programmed in r::? (V IN) g 
Invalid reply. Please try again . 

Have you ever programmed in r::? (V IN) Y 
Then sklp the introductory lessons. 

Thanks for your cooperation. 

and 

Have you ever programmed in r::? (V IN) N 
Welcome to the world of C. 

Thanks for your cooperation. 
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That's right. At Data Processing 
Design, we've just upgraded our popular 
WOR D-11 '" word processi ng package for 
DEC'" systems to native mode for VAX.'" 

Now users of DEC systems can 
enjoy even faster, more efficient opera
tion . The Version 3.0WORD-11 package 
provides easier, expanded system man
agement, and supports new output 
devices- including laser printers. 

By converting WORD-11 from 
Macro-11 '" to full native Macro-32'" mode, 
we increased its efficiency and made 
it possible for you to optimize your sys
tem resources. 

There are more enhancements, 
too. The new package includes 
scientific character set support for 
VT100'" terminals and the Diablo 630 
ECS'" printer. Journaling. Military-style 
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paragraph numbering to extend the 
existing standard outline paragraph num
beri ng system. An advanced system 
management uti l ity. And support for the 
Xerox 2700'" laser printer. 

And, of course, Version 3.0 still has all 
the features that over 1500 computer 
installations worldwide depend on. Such 
as list processing , bu il t-in dictionaries, 
automatic table of contents and footnot
ing, grammatical editing keys, and more. 

For more information about WOR D-11 
Version 3.0, contact us at DPD. We'll be 
happy to provide complete detai ls. 

And point out the benefits of going 
native. 

Data Processing Design, Inc. 
_~O~ODmD""", .. "","""" 

WASHINGTON D.C. OFFICE CORPORATE OFFICE 
1400 North Brasher 
Anaheim, CA 92807 
(714) 970-1515 

420 lexington Avenue. Su ite 633 
New York, NY 10170 

4520 East-West Highway, SUite 550 
Bethesda . MD 20814 

(212) 687-0104 (30I) 657-4098 

WORD-11IS a trademark of Oala Processmg Design, Inc 
DEC. VAX, Macro-I I, Macro-32 and VT100 are trademarkS 01 Dlgllal EQuipment CorporatIOn. 

Diablo, 630, Xerox' and 2700 are trademarks 01 Xerox Corporation 
0ACl£ D2oI6 ON Il£ADER CARD 
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The w hile condition (1) is always true by deftrutKn 
Therefore the body of the loop will execute Indefinitely 
unless it Is terminated by some other means. The loop body 
Is a compound statement conslstmg of the call to pnntf.an 
assignment t o reply and an if statement. Note that the else 
clause of the fi rst If test contains another If test 1(5 cantle 
nested up to a compiler defined depth. 

Both If tests contain a compound expressIOn. :: Is the 
logical OR operator. :: operator groups are evaluated left to 
right. a& Is used as the logical AND operator aM takes 
precedence over :: If both are used In an expression, The 
order of evaluation of expressions may be altered by USUIg 
parent heses. Note that the equality operator is = = while = 
Is reserved for assignment purposes only. 

The body of both if statements ls encloSed In braceS as 
there is more than one statement to be executed. The final 
else has only one statement and therefore does not need 
braces alt hough they could be used. 

The break statement causes termination of the umer· 
most current w hile, for. do or SWitch loop. Control passes to 
the statement follOWing the end of the loop consuuct In 
this case, to the printf function call which thanks the user 

Getchar() gets one character from standard Input and 
does not walt for or require the user to press RET\lRN a 
ENTER. Hence. the current cur.;or posttJOl'l IS that 1111-
mediately following the character input. To ensure that 
their message Is printed on the next hne, the three pont! 
function calls w ithin the if/ else construct print a newJine 
prior to printing their message. 

"¥' Is a character constant which produces an Integer 
equal to the numerical value of Y in the machlne'scharactef 
set. In the ASCII set this value Is 89. Y is preferred to 89 as 
Its meaning Is more obvious and Is machine I~ 
The escape sequences used in the printf functiOn edit masK 
~re also single character constants. As we have seen. tIfSI! 
Include ' \ n,' '\ t .· and ' b.' NO'lC: ''f is a SIngle ~ 
~U!valent to an Integer while "Y" ls a character amY c:t#l" 
Slstlng of one character. They are not the same 

There are several other le:ss--used c:onstnJCtS ~ 
for implementing looping and branching. jheSe art G> 
:-Vhile, switch and the inevitable goto. TheSe will be ~ 
In f uture articles as Space pennits, wrutesrmthS getdI ~ 
putch do not behave exactly as the K&R functiOC'1S geuhI 
and putchar, Getch and putch wil l only echO IOput and ca."!' 

put characters when the respective buffers an! flushed VI,::: 
a .• \ n' newline character. Getthar and putthar art tJ\t 
smgle character functions. 

Next time we will introduce arrays and WIll dlSCUSS!llf 
use Of functions and their argument passing mecnaru5lfi1 
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(Edltor"s Note: " FQRTRAN/ RT Tutorial" Is a paper originally presented at the Fall 1982 DECUS Sym
posium In Anaheim and again at the Spring 1983 Symposium In St . louis. It w as well received In both 
places. and Is now distributed to new RT·ll users at sandia Natlonal l..aborat orles as well as other major 
laboratories such as Lawrence Berkeley laboratory and Lawrence Uvermore labOratory.) 

FORTRAN/RT TUTORIAL 
EIS, FIS AND FPU 

By 
Ron Trellue. Sandia National labOrat ories. Albuquerque. New Mexico 

David E. Ellis, Major, USAF. Air Force Wea~ns labOratory. Kirtland AFB, New MexiCO 

ABSTRACT 

This tutorial Is a discussion of NHD. EIS. FIS. and FPU. 
The hardware available to implement these additional arith
metic Instruction sets Is presented. Building the FORTRAN 
IV compiler and library to take maximum advantage of the 
hardware is discussed. Examples of threaded and inline code 
are given to show the output from the various types of FOR· 
TRAN compilers. The results of running five programs built 
for the different arithmetic options illustrate the advan
tages of additional arithmetic hardware. The tests were run 
on a 1..51 11/2, a 1..51 11 / 23 with both the KEF1'-AA chip and 
the FPFll processor, a PDP 11 / 34. a PDP 11 / 45. a PDP 
11 / 44. and a VAX 11/730. 

INTRODUCfION 

One of my functions at Sandia Laboratories is to pro
vide AT·l1 software to new users at Sandia. In addition to 
giving out AT-It, I give each user all the object modules 
needed to build the FOATRAN IV compiler and library. Each 
user is asked what kind of compiler and FORTRAN library he 
would llke to have. Many people are unsure of what hard· 
ware they have, so they are not sure how they want their 
FORTRAN system built. 

The purpose of this tutorial is to help clarify some of 
the options available In building a FORTRAN system, and In 
particular to discuss the meaning of EIS, FIS, and FPU, 

HARDWARE/ SOFTWARE TEAMWORK 

The discussion of EIS. FIS, and FPU centers around the 
way the computer handles arithmetic operations such as 
add, subtract, multiply, and divide. Optional hardware can 
be purchased to Implement certain arithmetic operations in 
hardware rather than in software. Different hardware is 
avallable for various types of processors. The software 
should be built to take maximum advantage of the type of 
hardware present on the machine. 

PAGE40 

Every machIne has one or more of the followIng types 
of hardware: 

• NHD - No hardware 
• EAE - Extended Ari thmetic Element 
• EIS - Extended Instruction Set 
• FIS - Floating Instruction Set 
• FPU - Floating Point Unit 
There are several w ays t o determine the type of 

arithmetic hardware on your machine. One way Is to look at 
your purchase order to see what you bought. Another is to 
look in your cabinet and see what type of board is there. A 
hard way Is the trial and error method. RT· II has a more 
sophisticated way to find out. just type 

SHOW CONFlGURATION 

TYPES OF HARDWARE AVAILABLE 

Some machines such as the LSI 11 / 23 and the PDP 
11 / 44 come with EIS standard with the processors. Some 
products such as the KEF1' -AA Chip and the FPF11 boa", 
must be bought separately. Not all types of hardware are 
available for each type of processor. Table 1 shows the hard· 
ware options which are available for a variety of processors. 
EAE Is only available on a small number of older machines 
and w ill not be discussed in this paper. 

TABLE 1. Arithmetic Hardware Opttons 

EAE - Extended Arithmetic Element 
KEllA.B - 11 / 10. 11 / 15. 11 / 35. 11 / 40 

EIS - Extended Instruction Set 
KE11 ·E -tl / 35. 11 / 4O 
KEVIl - LSI-II. 11103 
Standard - LSI 11 / 23. 11 / 34, 1 t 144. I t/f:{), 

t t /70 

FIS - Floating Instruction Set 
KE1' -F -11135. 11140 
KEVt t - LSI-l1, 11 / 03 
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FPU - Floating Point Unit 
KEF11-AA _ LSI·11/23 Microcode option 
FPF-l1 - LSI 11 / 23 
FP11 _1 1/ 34,11 / 44.11/60.11170 

EIS. FIS. AND FPU INSTRUCTIONS 

The EIS, FIS. and FPU instructions extend the normal 
PDP-It Instruction set by providing additional instructions 
for certain arithmetic operations. These instructions are im
plemented In the hardware indicated by Table 1. The trick is 
to get the software to generate these additional instructions 
so that the hardware can take advantage of them. One way 
to make use of them is to write your own assembly lan
guage program and use them in it. Another is to get the 
high level language processors to generate these instruc
tions. In the FORTRAN world, this means having the FOR
TRAN compiler generate the proper code and building the 
FORTRAN library with the pre-compiled Drs routines which 
utilize the appropriate arithmetic instructions. 

WHAT IS EIS? 

EIS. the Extended Instruction Set provides only four ad· 
dltional instructions. 

MUL - Fixed point multiply (32 bit) 
DIV - Fixed point divide (32 bit ) 
ASH - Arithmetic shift (16 bit) 
ASHe - Arithmetic shift combined (32 bit) 
These instructions only effect integer operations. and do 

not effect either sIngle or double precision arithmetic. The EIS 
instructions are standard on most of the newer processors. 

WHAT IS FIS? 

The FlS Instructions are only available on a small num· 
ber of older systems, and are not available on most of the 
newer machines which support a floating point processor. 
The FIS instructions are: 

F ADD - Floating add 
FSUB - Floating subtract 
FMUL - Floating multiply 
FDIV - Floating divide 
The FlS instructions only work on single precision arith· 

metic. The results of our time tests will illustrate t he ad· 
vantage of having FlS when doing a large amount of single 
precision arithmetic. 

WHAT IS FPU ? 

FPU Is a floating point unit which provides arithmetic 
hardware to implement 46 floating point instructions. They 
are: 

ABSF 
ABSD 
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LOCDF 
LOCFD 

MULF 
MULD 

STCDI 
sreDL 

ADDO LOCIF NEGF STEXP 
ADDF LOCID NEGD srFPS 

eFeC LOCLF SETF srF 
LOCLD SETD STD 

CLRF LDEXP SET! srsr 
CLRD LDFPS SETL 

eMPF LDF STeFD SUBF 
CMPD LDD STeDF SUBD 

DlVF MODF STefl TSTF 

DIVD MODO sreFL TSTO 

These Instructions are Implemented on a POp·t 1 WItt1 
an FP11 f loating point processor. On an LSI 11123 they can 
be Implemented In microcode on the KEFll·AA chip or on 
the FPF-l 1 processor. 

WHO CARES? 

The timing results given later In this paper WIll 
t he benefits which can be attained by taking "".ntageof 
the arithmetic hardware. In certain cases the manse 
speed Is substantial. Investing in floating pomt 
can be expensive. but. depending on the types of 
tlons to be done. floating point hardware can greatly 
up program execution. 

THREADED CODE 

The FORTRAN IV compiler can be built to produce tither l 
Inllne or threaded code. Threaded code Is hardware IrO!
pendent . This means that the complier produces the same 
code no matter w hat hardware is available on the macI'KI1e 
Threaded code consists of calls to routines in the F'OR"T1Wl 
Object Time System (OTS). The threaded code calls ttveId 
thei r way through t he OTS routines which ......ere buIlt fer" 
particular type of hardware. The FORTRAN library COflt3ll't

Ing t he ors can be built for anyone of the flve types'; 
arithmetic hardware _ NHD. EAE. ElS. FlS. or fP\.I. A 
threaded code object file could be linked With any ooe~~ 
five types of OTS libraries which can be built. 'nlreaciedcOOt 
object modules are normally linked With ether an NHD a 
FPU library. The FORTRAN debugger. FDT. only workSw'e. 
linked with threaded code object modules. 

INUNE CODE 

The Inllne code compiler generates actual assembly. 
guage Instructions for each FORTRAN statement WIth itfIIl 
calls to library routines. The FORTRAN IV comp!lercan oiJ! 
produce Inline code for EAE. EIS. and FlS. This means tnt. 
you have no arithmetic hardware (NHO). then you mit. 
build a t hreaded code complier. If you have a floating 
unit . you can build a threaded code compiler or. If you riJIf 
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both EIS and FPU. you can buitd a complier which producE!S 
inllne EIS code to link with an FPU library. The FORTRAN IV 
V2.S compiler can not produce tnline FPU cooe. Shame on 
DECt The FORTRAN 77 compiler available under RSX-II M Is 
capable of producing tnline FPU code. Some of the timing 
tests presented later in this paper show the 
having inline FPU code. 

BUILDING THE COMPILER 

The FORTRAN compiler is built from the FOH1111A'1 I 
pieces which are distributed as a set of object modules. 
Input and output devices are assigned. and the 
gram run . 

. ASSIGN OL 1 INP 

.ASSIGN OLO CUP 
,RUN [NP:FORGEN 
The FORGEN program asks questions about how 

compiler should be built. The first question concerns 
number of lines allowed per listing page. This depends 
the type of line printer you have. The next two 
the maxImum size of a formatted ASCII record 
ber of channels open at a time. can both be overidden 
compile time so taking the defaults is normally 
Finally comes the question about the type of code that 
complier shOuld produce. The choices are threaded. I I 
EAE. Inllne EIS. or inline FlS. You can build a threaded 
only complier. an inline only compiler, or a complier whkhl 
can produce either threaded or inline code. The 
answer the questions will determine the default ,.,ttlrlg 

At the end of the question session. a command 
FORBLO.COM is created and can be initiated to build 
compiler. The file FORBLO.COM only has one command 
it will start up one of the following three indirect CQlmnnond! 
files to link together a compiler which will be threaded. I 
line, or both depending on which command file Is run. 

F4LTHA.COM - Threaded code only compHer. 
130 blocks in size 

F4L1NL.COM - lnllne code only compiler. about 
blocks In size 

F4UNK.COM - Both inline and threaded 
about 210 blocks 

How do the answers to the questions get inco"",,~ 
into the building of the complier? They are saved In a file 
OUP: called OEFLTS.OBJ. The file DEFLTS.OBJ is then 
with the appropriate FOR'mAN pieces as specified by one 
the three F4L' .COM files to produce a tailored 
like to build a compiler which does both inline EIS by 
and threaded code when asked. Mast applications run 
with Inllne code, but threaded code Is handy when a 
gram gets too big since threaded code 15 usually SIlli'"" 
than inllne code. 

BUILDING THE FORTRAN LIBRARY 

The second piece of software required for a FOm!~ 
development environment is the FORTRAN 
The FORTRAN ars can be added to the System ~1)",lnrtI 
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I"rlrne appIcatlOO5 fot prlnlt't: ______________ _ 

QUALITY MICRO SYSTEM S INC. 
P.O. B Ol 81250 · Mobil. , AL 36h9 
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Library SYSUB,OBJ or can be put in a separate file with any 
name you choose. If the FORTRAN library is to be added to 
SYSLrB.OBJ then $V$LlB.OBJ must exist on the output 
device. Again devIce assignments must be made, and the 
OTS build program can be run . 

. ASSIGN DLl INP 

.ASSIGN DLD OUP 
,RUN INP;OTSGEN 
The program will ask a few questions concerning the 

building of the OT5. One of the important questions Is what 
type of code should the library be built for - NHD, EAE. Ers. 
FrS. or FPU. This is where you get to specify how you want 
the library to be built. A command file is created which can 
be Initiated by typing @OUP:OTSBLD. 

The OTSBLD command file uses the librarian to build 
the FORTRAN library from the FORTRAN pieces. The way 
you answer the questions determines which modules are 
put into the library. When the compiler is built. the FQRGEN 
program must be run to create the file DEFLTS.OSJ. It Is 
quite easy to build the library yourself by selecting the 
pieces you want and putting them into the library. A typical 
build might look like this: 

.R LlBR 
• OUP:SYSUB = SYSLlS.INP:FPU.lNP:QTSCOM/G/C 
'INP:VIRNP,INP:V2NS 
all 
Global? SERRS 
Global? SERRTS 
Global? SOVRH 
Global? 
ol e 

In building the FORTRAN QTS, the following modules 
can be used. 

This module is mandatory. 
OTSCOM.OSJ - Routines everyone needs 
Pick one of these, depending on hardware. 
NHD.OBJ - No hardware, software does it. 
EAE.OBJ - Routines with EAE instructions 
EIS.Oal - Routines with EIS instructions 
FIS.OBJ - Routines with FIS instructions 
FPU.OBJ - Routines with FPU instructions 

Pick one of these types of virtual array support. 
NOVIR.Oal - No virtual array support needed 
VIRNP.OBJ - Virtual array support under SJ or Fa 

needed 
VIRP.OBJ - Virtual array support under XM 15 

needed 
Pick one of these if threaded code will be used. 

V2NS.OBJ - No array subscript checking, threaded 
code only 

VZS.OBJ - Do array subscript checking, threaded 
code only 

Optional features. 
UNI.OBJ - Provides SIMRT, standalone FORTRAN 

support if needed 
UIOBYT.OBJ - Provides byte resolution in direct ac

cess files 
The size of the library will depend on the number of 

modules selected and on the type of arithmetic support re-
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quested. For example, an NHD no hardware library will pr0-
duce the largest library file since all the arithmetic opera. 
tlons must be performed In software rather than hardware. 
The FPU library will be the smallest since the routines rely 
on the hardware to do the work. 

THE TEST ROUTINES 

In order to see if the different code options (NHD, EiS, 
FIS, and FPU ) really make any difference In the executloo 
time of a program. several programs were complied under 
the various options and the run times recorded. Five pr0-

grams were used. 
CCA 1.FOR - Single precision calculations 
CCAZ.FOR - Same as eCA 1, except double precision 
CCAS.FOR - FORTRAN library function test 
CCA9.FOR - Binomial expansion 
CCA 1 O.FOR - IF test 
Programs CCA 1 and CCA2 do a variety of floating pctm 

operations such as addition , subtraction, multiplicatiOn, and 
division as well as array element addressing and operatIOnS 
with functions. Parts of the programs are as follows . 

PROORAM CCA 1 
C- ----------------------------------------

11 

18 

21 

28 

61 

68 

71 

78 

118 

STIME=SECNDS(O.O) 

DO 18 I = 1.Nl,1 
Xl = ( Xl+X 2+X3-X4 ) I T 
X2 = (X1 +X2-X3+1 4) I T 
X3 = ( Xl-12+13+14 ) I T 
X4 = ( -X1+X2+13+14) I T 

CONTINUE 

DO 28 I = 1,H2,1 
E1( 1) ; (El( 1) +E1(2)+E1(3)- E1 II) t j 

E1(2) =(El( 1) +E1( 2) - £1(3)+E1(" tT 
E1(3) =(E1(1)-E1(2)+El(J)+EHlIl t~ 
E1(1I) =(E1( 1)+El (2)+E1(3)+811') ' T 
CONTINUE 

D068I=1,H6,1 
J = J I (K - J) * (L-X ) 
K = L I K- (L-J ) ' K 
L = (L-K ) ' (X+J) 
E1(L- l) = J+K.L 
E1(K- 1) ::; J I XI L 

CONTINUE 

D078I=1,N7,1 
X=T* AT AN (T2 ' SIN( X) ' COS( I) )/COS(X·: 
Y =T* ATAN (T2 ' SIN (Y) I COS( Y» lCOS(X. t 
CONTINUE 

x ; SQRTIEXPIALOGIXl/T1)) 

TTIME=SECNDS(STlHE) 

nc DECPIO~""'" 



CCAZ Is Identical to eCA 1 except that the variables are 
declared double precision. 

eCAS 15 the FORTRAN library function test. 

PROORAM CCA.5 

C---------------------------------------
STIME=SECNDS( O. 0) 
N = 261100 
C = 1 . 0 
DO 1 I =l , N 
o = C 
E = C 
A ~ SQRT(C) 
B ~ SIN(D) 
C ~ COS( E) 
D ~ SQRT(A) 
E ~ EXP(B} 
A ~ SIN(C) 
B ~ SQRT(D) 
C ~ COS(E) 
D ~ ATAN(A) 
E ~ SQRT(B) 
A ~ COS(C) 
B ~ EXP(D) 
C ~ SQRT(E) 
D ~ SIN(A) 
E ~ COS(B) 
C ~ SQRT(C) 
B ~ COS(D) 
A ~ EXP(E) 
D ~ ATAN(A) 

File Transfer 
+ Terminal Emulation 

XOREN IPL-Il Software 

CONTINUE 
A = A + B + D + E 

C---------------------------------------
TTlME=SECNDS(STlHE) 

CCA9 Is a binomial expansion. 

PROGRAM CCA9 
C---------------------------------------

STlHE=SECNDS(O . O) 

DO 600 M= 1, IA 
BC=O .O 
BB= 1. 0 
DO 500 N= l, IE 
DO 400 K=IB , IC , ID 
AK=K 
L=N+1 
HH=L/2 
COMB( 1 )=1.0 
COMB(L)=1.0 
DO 120 I=2,MH 
AI=I- l 
L=L- l 
AN=L 
COHB(I)=AN/AI*COHB(I- 1) 

120 COHB(L)=COHB(I) 
IF(N+1 - HM*2)150,151,150 

150 COHB(L- l)=(AN- i .O)/(AI+,.O) *COHB(L) 
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151 L=N+l 
Q=AK/AA 
P=1 . 0- Q 
BI=Qu N 
BII=BI 
DO 160 I=2 , L 
BI=BleCOHB(I)/COHB(I-l )· P/Q 

160 BII=BII+BI 
400 BB=BSeBII 
500 BC =BC+BII 
600 CONTINUE 

C---------------------------------------
TTlME=SECNDS(STIME) 

CCA10 Is the IF check routine. 

PROORAM eCA 1 0 

c---------------------------------------
ST!ME= SECNDS (0 . 0) 

DO 300 L=l ,N 
00 300 M=',N 
GO TO 200 

100 IP(I)101,999.999 
101 IF(J)999.102.999 
102IF(K)999.999. 103 
103 IF(I)104 , 999 .999 
104 IF(J)999 .1 05.999 
105IF(K)999 ,999.106 
106 IF(I)101.999,999 
101 IF(J)999 , 108.999 
108IF(K)999 .999 , 109 
109 IF( I)110.999,999 
110IF(J)999 . 11 '.999 
,,, IF(K)999.999 , ',2 
112 CONTINUE 

GO TO 300 
200 IF ( I)201 ,999,999 
202 IF(K)999,999 , 203 
201 IF(J)999 . 202,999 
203 IF( I )204 ,999 ,999 
205 IF(K)999,999,206 
204 IF(J)999 ,205 , 999 
206 IF(I)207,999,999 
208 IF(K)999 ,999 ,209 
207 IF(J)999 , 208,999 
209 IF(I) 210,999,999 
211 IF(K)999,999,212 
210 IF{J) 999,211,999 
212 CONTINUE 

GO TO 100 
999 CONTINUE 
300 CONTINUE 

C-----------------~---------------------
TTlHE=SECNDS(STIHE ) 

GENERATED CODE 

The FORTRAN compiler can list the generated code 
which it produces. A statement was selected from program 
CCA9 and the generated code for threaded. inline EIS. inline 
FIS. and inline FPU was listed. The statement chosen was: 

1 SO COMB(Lrl)= (AN·1.0)/(AI + 1.0)' COMB(L) 
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Example t shOws the code generated by a FORTRAN IV 
threaded code compiler. The left column gives the relative 
octal byte address of each threaded code call, and the next 
column gives the name of a threaded code routine from the 
FORTRAN library to be executed followed by any pertinent 
parameters. A discussion of how threaded code works Is 
available on the fall 1980 RT-t 1 SIG OECUS tape. 

Example 1. Threaded Code 
QOO4D4 SAFSMM SOATA+-OO4OOO 

SDATA+-17777D 

000412 MOFSMS SOATA+-OO4Ot2 

000416 SUFSIS -040200 

000422 MOFSIS -040200 

000426 AOFSMS SDATA+-OO4OO6 

000432 OIFSSS 
000434 SVFSMM SDATA+-OO4OOO 

SDATA+-t77774 

000442 MUFSSS 

000444 MOFSSA 
Example 2 shows the cocle generated for the same 

statement from an inline compiler built for EIS code. Inline 
code contains the actual MACR0-1 t instructions for each 
statement. This particular statement required more code to 
be generated by the inline compiler than did the threaded 
version. Since no integer operations are performed. none of 
the four EIS instructions appear in the generated code for 
this particular example. Both types of code require library 
routines to be called. so the total number of instrucbOllS re
quired to execute this statement is not obvious. Inline code 
is normally larger and faster than threaded code. The mlLne 
code In Example 2 shows that the anthmetK operatJOl'lS are 
done by jumping to subroutines (JSR PC,SADDr=). These 
subroutines such as SADOF are taken from the FORTRAN 
OTS and can contain EIS instructions, or FPU instnJCtiOnS 
depending on which arithmetic module was selected when 
the library was built. The more Instructions whICh can be 
implemented in hardware. the faster and smaller till! 
routine will be. 

Example 2. EIS Code 
000542 
000546 
OOOS52 
000554 
000560 
000564 
000566 
000572 
000576 
000602 
000606 
000612 
S000616 
000620 
000622 
000626 
000632 
000636 
000642 

MOV 
MOV 
CLR 
MOV 
JSR 
CLR 
MOV 
MOV 
MOV 
JSR 
JSR 
MOV 
ASL 
ASL 
MOV 
MOV 
JSR 
MOV 
ASL 

AN + 2.-(SP) 
AN .-(SP) 
-(Sp) 
"40200.-(SP) 
pc, SSUBF 
-(SP) 
"40ZOO.-(SP) 
AI + 2.-(Sp) 
AI.-(SP) 
PC,sADOF 
PC.SDIVF 
L.RO 
AD 
RO 
COMB-2(RO).-{SP) 
COMB-4{AD).-(Sp) 
PC.SMULF 
L.RO 
RO 
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000644 ASL RD 
000646 MOV (SP) + ,COMB-1O(RO) 
000652 MOV (SP) + ,COMB-6(RO) 
Example 3 shOws the cooe generated by an FIS inline 

complier. FIS code required the same number of statements 
to be generated. Notice that the single precision arithmetic 
operations implemented in EIS code by a subroutine call. 
such as JSR PC,$ADDF. have been replaced with simple FIS 
instructions like FADD. This is the advantage of F1S code 
where the FADD instruction is executed immediately by the 

hardware unit. 

Example 3. FIS Code 
000536 MOV AN +2,-(SP) 
000542 MOV AN,-(SP) 
000546 CLR -(SP) 
000550 MOV .lt40200.-{SP) 
000554 FSUB SP 
000556 CLR -(5P) 
000560 MOV #40200.-(SP) 

000564 MOV AI + 2,-(SP) 
CXXlS70 MOV AI,-(SP) 
000574 FADD SP 
000576 FDIV SP 
000600 MOV L,RD 
000604 ASL RO 
000606 ASL RO 
000610 MOV COMB-2(RO),-(SP) 
000614 MOV COMB-4(RO),-(SP) 
000620 FMUL SP 
000622 MOV L.RD 
000626 ASL RO 
000630 ASL RO 
000632 MOV (SP) + ,COMB-10(RO) 
000636 MOV (SP) + ,COMB-6(RO) 
Example 4 Is the generated code from the R5X· l1 M 

FORTRAN 77 compiler. It shows the benefits of Inline FPU 
code. The code Is small. and no subroutine or threaded 
library routine calls are necessary. 

Example 4. FPU Code 
000472 LOF #40200,FD 

000476 LOF AN,Fl 
000502 SUBF FO,Fl 
000504 AODF AI,FO 
OOOS10 DIVF FO,Ft 
000512 MOV R2,RO 
000514 ASL RO 
OOOS16 ASL RO 
000520 MULF COMB-4(RO),Fl 
OOOS24 STF Fl,COMB-10(RO) 

GROUNO RULES 

Each of the five test programs was built a variety of 
ways to illustrate the execution speed of the different types 
of code. The first set of tests were all run on the same PDP 
11 / 45. Since the 11 /4$ has EIS and a floating point proc· 
essor. tests could be run with NHO threaded code. Inllne EIS 
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code and library. threaded code and the FPU library. and 
line EIS code linked with the FPU library. We call th.'op1'" 
EPU. The 11 145 does not support FIS. SO another 
was used to demonstrate FIS timing. 

The programs were compiled under the FOR]RAH~ 
IV I RT V2.$ complier patched through Autopatch F and flIl~ 
under RT·II V4.0 patched through Autopatch F Tht 
routines were all complied without line numbers to locrease 
execution times. Une numbers are of great value wl'en a 
program aborts. but add overhead In time and SIZe to a 
working program. 

The same programs were also run on the POP 11/45 
under the TSX Plus system available from S&H Computer 
Systems. Inc. TSX Plus provides a multi·user RI·t! enVltOCl
ment. TIle routines were then rebuilt using FORTRAN IV 
V2.$ under RSX·II M V4.0. This was done to get a com 
parlson of RT· 1 1 versus RSX·11 M run times. It is Interestmg 
to note that the FORTRAN IV complier under RI·t1 and tile 
FORTRAN IV compiler under RSX·l1 M produced ldentica 
code. The routines were also built and run using FOR'TRAA 
77 under RSX· 11 M. This was done to see tf FORTRAN n 
Indeed faster than FORTRAN IV since It does produce IflJII'Ij 

FPU code. The routines were recompiled and run on a VA) 
111730 under VMS for comparison WIth RT·tl and RSX, 

The routines were complied with no line numbers. thE 
test programs were the only job running. and no pot 
spoolers. system jobs. other users, or addItIOnal pro"';',,! 
were taking place. None of the programs did any 110 durn; 
the timing period. 

The programs were also run on an LSI·1112 to Dlustra 
the difference between the NHD. EIS and FlS opoons. TW 
different LSI· II 123s were used to shOW the relat:l,,:.~ 
of the FPF·l 1 floating point unit compared to the KEfll·AJ 
microcode FPU chip. T1le programs were alsO run on • 
II 134 and an 11 144 with floating point processors. J~'; 
fun. 
. Table 2 shows the three character names used tD.oen 

tlfy the different options for the timing test results. 

TABLE 2. Naming Convention 

NHD - Threaded code compiler. NHD library 
EIS - InJine EIS compiler. EIS library 
FIS - Inline FIS compiler. FlS library 
FPU - Threaded code compiler. FPU library 
EPU - tnline EIS compiler. FPU library 
F4P - RSX· 11M F77 compUer with IF4P 
F77 - RSX· IIM F77 compiler and library 

SINCLE AND DOUBLE PRECISION RESULTS 

, 

Tables 3 and 4 give the run tlmes of prog~ CCA 
and CCA2 built for the various optiOns. CCA1 and cc.AZ" 
identical. except that CCA 1 has smgle preciSiOn v,ana<jIIJ 
~nd C~A2 has all double preciSion variables. CCAI and C'!J. 
.0 a diverse set of operations such as addlbOfl. m~~ 

tlon. array referencing. trigonometric funcnons, and I 
~nentlatlOn as shown by the program sample gIven ~ 

e other programs are much more Specialized, SInce ,-
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of the programs does any 110, such as reading data from a 
file, they may not seem representative of the average user 
program. Their purpose. however. Is to Illustrate the dif
ferent types of code which primarily affect floating point 
arithmetic operations. 

The CCA 1 and CCA2 run times indicate that the more 
arithmetic hardware available the better. For single preci
sion, the floating point processor reduced run time from 5.8 
minutes to 1.4 minutes over using no hardware and from 
4.5 minutes to 1.4 minutes over EIS. On double precision. 
CCA2. the reduction was even more dramatic from 26 
minutes NHDto 1B.6wlth EIS, to 2.0 minutes with EPU. The 
EPU option. EIS inllne code linked with an FPU library. seem
ed to produce the best results. It takes advantage of the 
fastest inllne code available to FORTRAN IV, pius the FPU 
library. tnli ne code, hOwever. often produces a larger .SAV 
Image. For applications which do a large number of double 
precision calculations. buy a floating point processor! 

NHD 
EIS 
FPU 
EPU 
F4P 
F77 

NHD 
EIS 
FPU 
EPU 
F4P 
F77 

TABLE 3. CCA1 Times on PDP 11 / 45 

AT 

Single Precision 
(minutes) 

TSX 

5.82 6.37 
4.47 4.8S 
1.62 1.75 
1.42 1.53 

TABLE 4. CCA2 Times on PDP 11/ 45 

Double Precision 
(minutes) 

AT TSX 

25.98 28.32 
18.65 20.28 

2.1 8 2.37 
2.00 2.17 

RT. 11 VERSUS TSX PLUS AND RSX·11 M 

RSX 

6.96 
5.30 
1.88 
1.64 

.69 

.69 

RSX 

30.94 
22.15 

2.50 
2.30 

.90 

.90 

. Tables 3 and 4 also shOw that both TSX Plus and RSX 
Lmpose some overhead on program execution. This Increase 
in run time should be expected in a multi-tasking syste 
whe,: a~ditional overhead must be Incurred to contr: 
multiple Jabs. The advantage of a multi-tasking system I 
that while one Job is waiting for 1/0. another job can be e ~ 
ecuting. so the total run time for the two jobs can be I x 
than for running them consecutively. ess 

Table 5 shows the size of the .SAV and .TSK files from 
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program CCAI for bOth AT-tt and RSX-llM Inlxn:h~ 
tems the Inllne code versions. CCA 1 . El~ and CCAl.EPU.~ 
duce slight1y more code but run a Itttie faster than t: 
equivalent threaded code version. CCA 1.FPV. t 

While TSX Plus can execute the same SAV fiies i5 

RT-1'. the RSX .TSK files were appreciably Iafgel" thane.; 
RT-lt images. The more sophisticated. relocatable nan.ru' 
a multi.tasklng system such as RSX caused the .TSKfiJesli 
be almost twice as large as the .SAV image. Remembentl 
the complier produced identical code. but the ~1Q} 
routines under RSX must be smarter to run In that lured 
environment. 

TABLE S .. SAV Versus .TSK File S1z.es 

RT-tt FtSX·l1J.i 

.SAV nme 1SK rn 
(blks) (min) (blks) I" 

CCA 1.NHD 28 5.82 43 6]6 

CCA1.EIS 28 447 44 511 

CCAI.FPU 25 1.62 41 1M 

CCA1 .EPU 26 1.42 42 164 

CCA1.F4P 44 e 
CCA1.F17 44 e 

FORTRAN 77 

Notice that the F4P and m execuuon omes!ltl: 
RSX- t t M are twice as fast as the best that the RT·l1 f\J. 
TRAN IV complier can do. ThJs 15 the advant10f d tv f'; 
compiler which produces highly opumtzed. 1tW.ne FP\Jo:d 
Table 5 shows that the $lze of the .~ flies ~ 
Iy over the equivalent .TSK file produced by ttl! f(IfIRA.~ 
complier. but the F77 versions ran much fastll' · 

TRIG FUNCTIONS. BINOMIAL. AND IF TEST 

Tables 6, 7 . and B show the results of the SII'I9f 
sian trig function test (CCAS), the btnonual 
(CCA9). and the IF test (CCA to). Table 6 shOW> t!lI1 
'mAN IV's Implementation of ~ functJl1S 
full advantage of the floating point hardware Ttl! 
shows several Interesung results. For some SO'1CIJf:3 
CCA9 blew up under T'SX P1us even though the ~ 
.SAV file ran fine under AT·11 SPR time for S&H 
S~ems. CCA9 also aborted under RSX when ~ 
point hardware was NOT used SPR time agam. a:A9'1i 
a somewhat rare examp&e $lnce the threaded/FPUrtJi

4 

actually faster than the Inllne ElS/FPU code ttjOStdltt' 
on what the program Is doing. SOmetlme5 It t5 be5ltc

ll 

the program both ways and use whiCheWr ts most ~ 
CCAtD. the IF test shown In TableS. m_"" 

can .be mUch faster than threaded code. ltatsOstXJIIS~ 
havmg a floating point pf"OQ!SSOr doeS not hetP d 

~~= ~~S I not perform any bung point ~ 
s as fast as EPU. 
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Name: ____________________________ _ 

COmpany : ________________________ ___ 

Address : _________________________ __ 

Phone: ___________________________ _ 

Show me how I can save 50 percent or better 

when upgrading my VAX: 0 11n 25 

Mail to : EMCCorp. 
12 Mercer Road 
Natick, MA 01760 

D 11/13D 
D 11nSD 
D 11nSD 
D 11nS2 

OPRQ 

OACl£ DI66 ON REAO£II CARD 
( 



I 

• 

ON-SITE VAXNMS TRAINING 

• Courses ta ilored to your needs 

• Instructors experienced in all aspects 
of VAXNMS 

• Reasonable rates 

db 
dilworth, higgins & bernzott 
6633 HEARTWOOD DRIVE 
OAKLAND, CA 94611 

(415) 524-1016 

ORCI£ D<!83 ON READER CARD 

TSX-Plus & RT-11 
22 BIT SUPPORT 

• OYQ 22: RX02 22 bit Handler supports 22 Bit Q-Bus 
translers lor 18 bit RX02 interfaces & all DSOs. 

• DM22: RK06/07 22 bit Handler (TXS- Plus & 
RT -11 V5) lor Emulex SC02 & Dilog OQ215. 

• Omnex actively supports TSX-Plus and provides 
Custom System support for Real-Time Applications. 

Ottutex.. 2483 Old I"Ilddld~1d Way · {4 I S)966-8400 

CORPORAT ION • 1"I000000Ialn Vkw • Callrornllo 94043 

OIlCLE DZBI ON REAO£R CAFlD 

NAB Software PQBo.20009 

r l 
3236 CI.ondll!~ihl NE 

Albuqutrqllt NM 
Services, Inc. .,," 

L,~ ____ -=~;o-----~---- (~~~2~ 
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MTUB - RT-II/TSX-Plus General Purpose 
Magnetic Tape {MM. MS. Mn Driver Library 
Callable from Eight Popular Languages 

TSRUAP - TSX·Plus System Resources 
Accounting Package 

OI\Cl.E DI7l ON REAO£R CARD 

MAXIMIZE YOUR 
CODASYL & VAX 
Datab.l5e~ 

FeaWII.lY SU.J(loes 
PrOJOO Management 
DECSysiem~ 
Proposal~ 

Sottware InU.'ffacng 
ACMS ExpertJ5e 

INVESTMENT 
. 3134E Via Alicante Or 

J oh~ Jultano Computer La lolta. CA 920)7 
Services Company (619) 45().9181 

CIRCL£ DI-43 ON REAIlER CARD 

TABLE 6. eCAS Times on POP 11/45 

Functions 
(minutes) 

AT TSX RSX 

NHO 17.67 19.33 21 13 

EIS 13.20 14.37 156S 

FPU 1.93 2.07 2.14 

EPU 1.67 1.75 1.81 
" F4P 1.87 

F77 1.87 

Tables 9 and 10 show the results of runrung CCAI ~ 
CCA2 on an LSI 11 / 2 whkh has both ElS and FlS. For 
prec~sion arithmetic. the four FlS instl'\.lCbC)nS df(t'eaSI!d!l''l 

ecution time from 15 minutes WIth El5 to 4.8 mlnlJt!S~l 
FIS. On double precision. Table 10, the AS Inst:IlJ(tJCfISd'a 

~e~ no Speed increase over ElS. This IS due tothefact~ \ 
I~ lnstr~ctlons are only implemented for slOglf ~ 

ant.hmetlc. Tables II, 12. and 13 also pomt out ~t tl'tns; 
opt~on can be advantageous when single predsiOO antnm"J 
tic IS performed. ~ 



LETI'ERS TO 
THE DEC PRO . .. 

~-~ ••• from page 6 

,ould like to see this minor change. 
Thank you. 

Gregory N. Brooks 
Research Electronics Technician 

Washington University 
51. louis, Missouri 

')r the past 10 years I have been alfend
'8 DECUS symposia and have known 
,hal you are relling us here: Symp05ia 
-e for work, the hours arE' long and 
lE' rewards are greal. Visiting 
'amorous places is NOT what DECUS 
all about 
Our complainf5 on the sites selected 

-e based on the availability (or ALL the 
lEe communily, nOf /U51 rhose with 
rge travel budgets. We have asked (or 
'E(US meetings in places where there 
-e large numbers of DEC users, some 
(whom are not able /0 allend meet· 
1SS in far away places. We have never 
)mplained about DECUS nOf being in 
(un" eilies. 
How can a coll~e sludenl in 

;)/limore. or a programmer in 8oSIon 
lend a DECUS in the nex! five year5 
'ilhoul a major expendilure. DECUS is 
., everyone and we oughl /0 make 
He more people can aflend. 
Our crilicism of DECUS will conlinue 
illil if becomes more responsive 10 Ihe 
lima!eeI 200,000 DEC users, Even Ihe 
88esl symposia draws a small pari, 
S5 than 3 percenf of this 101al, so there 
much room (or improvement. More 
~rs will mean beuer DECUS meelinlP 
d thai's whal we would like to see. 

Mr. Marbach's article, " CRT Ter
inals on DEC Computers" (Novem
~r 1963), was quite interesting, but I 
ust take exception to his statemen t, 
Unfonunately, there are no stan
trds for the control of CRT screens." 
e, like some CRT manufacturers 
)EC probably included), apparently 
~s never heard of ANSI Standard 
S.64. ANSI X3.64 "provides, , . con
~Is to facilita te the operation of two
mensional input-output devices 
ch as character-imaging cathode ray 

IE DEC PROFESSIONAl.. MARCH l!i184 

tube devices, . ," and was published 
in 1979, 

While it is true that there is no com
patibility among many manufacturers' 
products, one has only to look at the 
advertisements for compatible CRTs to 
realize that the DEC vr-l00 protocol is 
certainly not "the only standard that 
exists .. ," any more than any other 
single manufacturer's protocol is. 

The fact is that there does exist a 
standard and many CRT manufac-

turers support it. What is unfortunate 
is that more do not, 

Robert C. McGill 
Project Manager 

Houston Engineering 
Research Corporation 

Houston, Texas .. . 
The article "Digital 's New Personal 

Computers" (September, 1963) reads 
a bit like sales literature. The plain fact 
is Digital's entry into the personal 

OACU: 02111 ON Il£ADDI CARO 

""" 
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computer marketplace has been halt
ing and largely disappointing. My 
employer acquired a bunch of DEC
mate I machines for electronic mail 
applications. All the secretaries who 
use them have had very nasty things to 
say about them. They are totally in
compatible with anything else on the 
planet, including DEC's own Rainbow. 
Why any company would build a rna-

jor product around the antique PDP 8 
architecture is beyond me. I guess sen
timent counts for a lot up in 
Massachusetts. As word processors 
they are very poor in comparison to all 
the other makes we have in house 
(Xerox, CPT. Lanier, Compucor) and 
as a personal computer the OS 78 
operating system and its strange BASIC 
are interesting museum pieces. but 
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DEC USERS DEC USERS DEC USERS 

ONCE ON A WORLD . .. 

NOW ... 

Writing was the second
toughest part of getting your 
thoughts on paper. Re-wrltlng 
was the toughest. 

SATURN-WpTM 
• Sophisticated yet simple word/tist processing. 
• Letter·keyed commands, friendly manuals, customer 

support. 
• Integrates with SATURN·CALC" and your ASCII flies. 
• Runs under all PDp·11 and VAX operating systems. 

Want to get tough? SATURN·W~ is a word processor 
and records management system in one sensible 
package. c:reate and revise documents ... merge with 
customer lists and data ... check spell ing ... organize 
records by salesman, territory, product, price or any 
combination you can think up. ' 

Now there's a thought! 

UJIRhT.0T~ 
SATURN SYSTEMS, INC. 

6875 Wnhlngton Ave. So .• Suite 218. Minnupolis, MN 554)5 (612) 944-2452 
TELEX 290322 s,o,TORN EDNA 

TOLL FREE 1·800·328·6145 
ClfICt..E D2S4 ON REAOEll CARD 

hardly anything you would trade in 
you r Apple for. 

We also acquired a DEC Rainbol'. In 
the mistaken belie! that It was an IBM 
PC look alike. ,,"0 such luck. It \\on', 
read IBM disks and il won'l formal ,II 

own. My friendly DEC peddler ha) ~ 
livered two copies of a bootleg di~~ 
formaner. neither of \\ hich \\00 

work. The ,\1S-DOS was de!i\t'redf 
months after the machine \\a5 InSlal~ 
eel and \\1" are still walling (or the add· 
on disk dri ... es. Nobody's perfect ~ 
this marketplace but if you are com· 
peting with IBM and Tandy (to name 
two) you had beller tjlke beller careoi 
your customer~ than that. 

We have no experience with the 
Professional 350 and aren't likely \0 

gain any. Again, a proprietary .md dS
ing architecture (PDP 11 In this Cd!>e 

was chosen in preference to the de 
faciO standard MC68O(X). It looks Irk 
DEC is only interested in selling to It 
installed base. In the PC world yO 
either set standards or you 10110 
them. DEC's o(ierings weren't stron 
enough to set standards. and th 
chose not to run with the pack. Onl 
the overall strength of the compan 
will keep the PC eifort alive. If I Wef 
DEC I '''ould start all o"er again With 
machine like the Fortune:MC680001 
built in hard disk, UNIX disgUl~ 
behind user friendly menus, lob 
business software. 

We are not DEChaters; indeed oU 
POP 11 /24 does what we bought If 10 
without complaint (well, wlthou 
many complaints) from the users. Bu 
in the PC world DEC will soon fal 
behind HP, and they stumbled .HOU 

too. But their new touch-scfet' 
device is just the kind 01 Innovall 
that will make a product take off. Bve 
bye, DEC. 

John R. Culleton. Ir; 
Sykes\-ille. Maryl.'IIld 

While \\-1" agree Ihal OEC'~ ('nIt)' ml 
the personal computer mar/..ctp/.K 
hd.) not been smooth, \\1" don't aJlll' 
with some 0; your oth('1 Idea) 
Mo~t of the people ~\e kno\\ !mt' I 

OECmate word procewng, Th,~ tIC 
hd.) been proyed agam and again b 
Word- J 1 (PDP and VAXI and \\ (>')

(Rainbow} softwar(, ploduu,. \\1111. 
emulate the OECmale word pnXh·1 
software. No one e\el repre-.entt"d t 

Rambow as a PC compatJble. /I \\111 f 



VAX/VMS Resource Accounting Software 

A dozen fresh reasons 
to inspect CIS' package 

I. Image level accounting 
2. Project level accounting 
3. Processes a VAX network 
4. Integrated security system 
5. Incorruptible file structure 
6. Wild carding for selections 

7. User definable rate structure 
8. Budgeting by user and project 
9. Program callable interface 

10. Menu driven with on-line help 
I I. Toll-free telephone support 
12. CIS Applications Architecture 

as. When it comes to VMS Resource Accounting and Charge back Systems, 
we put all the right eggs in one package. 

SEE US AT 
OEXPO EAST 84 
Booths 625, 627 

COmPUTER 
IflrDRmffilOfl 
SYSTEmS 

611.848-7515 fQuo..de o! Mou coil/oil """ 8(X).232-5215 
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most of (he popular software packages 
used today, Words/ar, LOTUS 1-2-3, 
dBASE, and others. 

The value of the Professional Series is 
the (act thaI il is a PDP-, 1 for which 
there is 12 years of soFtware. The 68000 
is a IfansWonal product, not long for 
this world, soon to be replaced by a 
true 32-bit processor. If DEC starfs all 
over again, it will be with the Micro
VAX. 

••• 
Thank you for your generous assist

ance in running an advertisement for 
The Computer Museum in the Novem-

ber issue of THE DEC· PRO FESSIO NAl. 
II came oul beaut iful ly, and is 

generating a good response - both in 
direct sates and reade r inquires. As a 
non-profit inslilUtion, such support is 
the Museum's lifeline. We appreciate 
your help, and hope to call on you 
again laler this year. 

In the meantime, we wish a JOYous 
and prosperous new year. 

Stephanie H aack 

Communications CoordinalOr 
The Computer M useum 

Marlboro. Massachusetl s 

Visit us III 

DEXPO ' East 8'" 
Bayside 

Expc."i l1on Ce nter 
April 3-6. t9R4 

Booth #604 

~ 
Growth Without Resistance: DISC Assu Th . mes e Obligation 

Smooth. transilion -Ihe acti vily required to h 
chnnge Itself. IlISC recognizes how pivolallh c ange is of len as (;tullal U 
ness computi nga""licalions. DBL Ihe b""·".~ P,racess of evolutioll can be in bu , 

n . . ~ '"->, angua~e fo D'·~ P •. 
compultlrS, re ects IllIs ooncem in one of its ma' d' r....... DP'll 8n,J \ ' \X 

jOt Clllgrt coltslller,II' . , 
DBl.llortabilify means a bruad capacity 10 Ira ,Ions: POr1i1bihl) . 
outgrow your hardware. It moans oaseofinstal~~~:~1 :~~t e'l{I~I.ing auft .... are ., }"'OU 
a concentrallon on development - nol maintenance,'The I mod,fication of fllllS .nd 
u~d.hlgprocedull;ljsgreullydiminished by vtrlue r nBco,s' .·nd CQml)I."'lIh of!he 
j)Ullbl llt)'. 0 L s Inhr-renl up .... .ard , :om, 

Smooth pasSIIge in all environmenl of perpelu I h 
the DEC user ... Ihrough DBL a c nnge: The DISC Cnmm,·, • 1l)f>1I1 10 

ClI\CIL 0132 OH RUDEll CARD 

PAGES8 

... , 
This leiter i~ wntTen m ~ I' 

your article on 1M VT2'OOSfr, 
minals rKently lOuod\ICrd II! 
\",'e ha\:e been ("\·alwtJ",.\") 
a coup~ of \\-('("1..\ and ~ 
share some ol»efH!lOl'b .. 

Fi~1. (he VT240 I~ '01 
compallble \\-Ith ~¥t 
(he VT 125 and Ihe 240 - Jua 
a good example. OI,wlolht ,. 
in implemenlolhon Of REGIS 
Ihe VTI25 and (hf- 141· DIzI r 
graphiCS \\-111 noc .... ork 11 JiIat( 
V3.0. due 10 Ix> rtk-a~ In ft ... 
mer~' '84 

VMS (Ve-r\ron lSI dots 
u nder'land Ihe VT100 ..,"'" 
am\\-erbJck and ct.ssn 
IYpe as · unk~n. Thl\ .... 
r..ed unhl VMS \'4 ~ ; 
p roblem IS tholt In VI 100 d 
ans\\-er) b.ld. ~ iI V1"1 !It 

VT 1 00. ThIS \\ II tna "" 
....... htch .lt1l'mph 10 Potnt' tht 
back m~",Rf'. 

The Te-klronl' -'OIO''''''pIom .... 
has allea\t MO bup - (!'It 
o( plot \\ 11 be- 10<,1 .nd only 14 
alphanumerl< char.ctrn a 
repr~ted u~ oIlUO hIs)1I 

Other 1(" .. lures" Indudt rIt 
existence 01 Ihe bupr 
and line Ft't"d I..t'\"\ 11\ \1200 ( 
They olIre only pt't'Sof'nl'lI \1100 
hon mode and Ihen aff' Ioc~ t 

(Unc11on I..ey area. riltlw'f ,1<-» 
main kl"t'pad arN Of I~ •. 
W hile Ih~ fUfKtlOC"l ~f"\~ Iff 

and may be ~nloildrd 
h~ Iht"y olIre 'OT ... md 
"Volaille mt"mOfy . 

The doc:unw-nl .... tJOn . ... "'" '1 
the lermlNI no k>rt,,"rf .-.cl ..... , 
grammer 's Rererf'f"ICr ,~ 

want 10 know t~, :::~~::~ 
sequencf'\. 8--bit c 
of lhe 0{'\\- fe-olture<> you 
thiS manual lrom Iht '" ...... ~ 
Group SC) 011 a pncf' d S1 

All 01 I~ (()I!UMI'It~ ~ 
made to DEC 10 loaf ~ 
produCI m.1nol~1 ~ 
respon!re gent'1"olnV fw) ~., 
...... '11 ha\;e an KO .,,a.bIt'''''l 
mer 10 11-. lhe -4010 rcrJ#f 
e\;erythlng er'-P. .) iI !'t'.:Iturr. \\tt 
Iremely d,wppotnted .til 
line of termlf\,)k ~ 
hoalual108 oth4!-r ,~ 



he VT100/ 4010 co mpatib le 
narketplace. 

Almon T. Sorrell, Sr. Engineer 
W~tinghouse Defense & 

Electronics Center 
VAX Support Group 

POBox 746 MS 1615 
Baltimore, MD 21203 

I \\as quite su rprised to find Frank 
larger's article complaining about the 
tbundance oi incorrectly addressed 
rail he receives (p. 58, January, 1984). 
\pparently he is unaware of recent 
esearch supporting the idea that mail
ng address labels are actually the 
owest form of sentient data strings yet 
·ncountered. 

For those unfamiliar with these en
i ties; a sen\1ent data Siring is a self
'ontained collection of computerized 
Jata which exhibits any kind of basic 
md independent intelligence. To 
late, intelligence has been limited to 
imple survival. However, mailing list 
'ata have shown an unusual creatiVIty 
or survival which hin\!:. at a larger 
/nderlying mtelligence in th~ ap-

remly simple entities. 
A nascent mailing list data string is 
tis/ied with simple transposition or 

mission of leiters, as in Mr. Frank 
rog from Mr. Frank Borger. The ob

I here is survival through numbers. 
reate as many offspring as possible, 
nd some are bound to survive. Next 
e have the sex change (e.g. for Mr. to 
s.). This is an easy way to double all 

ffspring (triple if you include Mr!..). 
Until recently, this seemed to be the 

mit of the average mailing list data 
i ring's survival instincts. However, 
!Hely we have seen two divergent 
hategies begin to develop. 

First we have the "get lost in a 
rov.d" syndrome. Have you ever 
jot iced the staggering number of John 
ik>esr For that matter, recent studies 
how thatleller!. addressed to Resident 
nd Occupant far exceed the number 
II households. 
We call the second strategy the 

'god" syndrome. That is, create a IIIle 
~hich nobody in his right mind would 
lelete from a mailing list. Popular 
adations include President and Chief 
Ir Head of someth ing. Mr. Borger's 
'ewty acquired title of Father mdicates 
,at these data strings have achieved a 
idsic understanding of the imporlance 
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of religion in our society. who's going 
to delete a priest from a mailing list? 

In closi ng, it seems to me that this 
society of mailing list labels is growing 
in intelligence and influence at an ex
ponential rate. I believe they are at a 
cusp in their development, ready to 
move beyond simple survival. Natural· 
Iy I cannot prove this, but I wouldn't 

be surprised if, in the near future, we 
had a President who was add ressed as 
"Occupant or Current Resident of 
1600 Pennsylvania Avenue." 

Bradley S. Albom 
COMSOl 

The Computer Solution Company 
POBox 206 

Pt . Richmond, CA 94807 

The Supermarket 
of DEC Software 

nealWorld Accounting Software - Now the bestselling oosmess 
software IS ava/lable lor DEC systems under RT·II and TSX·Plus in S&H COBOl
Plus and under VMS COBOL (native mode) lor VAX The packages are Accounts 
ReceIVable. Order Entry/Bdllng, Inventory Control. AccoonlS Payalle. Payron. Sales 
AnalysIs. and General ledger These are maMe multI-User packages With an 
InStalled base 01 over 4Q00l Demos are avaIlable. Dealers med 
TSX-NET - NetworkIng software lor AT-II, TSX·Plus local systems. PrOVIdes 
Wlua! access 10 most asynch remote systems. Binary and ASCR fIle transfer to 
and from other RT fTSX. RSX. VAX systems Handles reformattrlg of AT-IIIFiIes
II files Over 400 users worldWIde. O£M/Multl-hcense dlSCOUflts avaIlable. 

FASTEXT and SPELL -FASTEXT IS a full screen.lI'lteractlVetext editor 
lor RT. TSX. RSX and VMS systems lIS small SIZe permIts more users faster use 
than other edrtors Powerful WOfd·proce5Slng type leatures include word wrap. (lit 
and paste. and rulers Indudlng tabS such as comment, regular tab. decimal align. 
left. rtghl/JustJlied SPEll IS a true spelling correclor that checkS all words In a hie 
agamst an In< entry dictionary at 100 words/sec. and automallcally changes 
correcled words In the file. Allows unllmlled addItions to dictionary 
CT"OS - The best full -fealured word processor available under P/OS. RT-II. 
TSX •. RSX. RSTS. and VMS Fully menlJ-dnven mcludes list processing. on·screen 
formatting bold. underline and Greek/Math mode. ASCII hie In and oul Operales 
hke WPS-8178 MACRO-II code throughOOt. Demos available 
Unique Handlers and Utilities - No one has more, AM02/5 handler 
segments devICe Into 65.® block lOgical deviCes lOt' use WIth RT ITSX. DZ 
handler for TSX allowS use of Ime p1l1lters. etc ITPORT allows termmal edlllng 
while ponter port on VTXXX Ul use VDS allows untlmned sub-dlrectOlY main
tenance under RTfTSX" GABA's RTfTSX' Utlhlles Package features over l) 
utllllles sucn as TlPEEK. PHONE. SHOFIL MOVE, lRlE. DlRBAK. UNDEL UNSPD. 
CTRlC. CTRlS and many more 
OEM and Deater Inqumes IllVlIed - Can for more IIlformatlon on Mly 01 these 

~-~ 

G A m m 
Glenn A. Barber & Associales, Inc. 

I , 15010 Ventura Boulevard. SUite 302 
• Sherman Oaks. Cahfornla 91403 

Telephone (213) 907·6622 Telex 194620 
00:: AT RSTS RSX P<K 'M'S-li18 N '1.ll1 ... .-,~, 01 i)QIIIII E~ Co-/IIWW!J1iI,. 
"~fllIleMW!:rtlCo1Ior_ r5.'! -"'InI$QlIClJU ... ........, 01 S&>I~ SJ'WfIIltoc CI"OS" 
~~oIOlnw-I_ III:. 
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FORTRAN/RT TUTORIAL ••. 
... continued from page 54 

DIFFERENT MACHIN ES 

Tables 9 through 13 detail the execution times of the 
same programs run on an LSI 1112 with both EISand FlS. an 
11 / 23 wIth EIS and an FPF11 floating point processor, an 
11 / 34, 11/45, and an 11/44 all with an FP11 . The 11 / 23 
appears to be about twice as fast as the 11 / 2 for every test. 
One exception Is double precision. Since the 11 / 2 does not 
support a floating point processor. it cannot take advantage 
of any double precision arithmetic. It is interesting to note 
that an 1112 with FlS can execute single precision arithme. 
tic almost as fast as an 11/23 with the KEFt l-AA micro
code floating point chip - for CCA 1 it took 4.8 minutes for 
the 1 t /2 versus 4.1 minutes for the 11123 (Tables 9 and 
14). Many people have been dismayed when they upgraded 
their 1112 with FrS to an 11123 and the Single precision run 
times were only minimally decreased. 

The execution times of the various machines show their 
relative power. No big surprises. The tests were run on the 
11123 and 11134 because they are two of the more com. 
man systems currently in use and relate to a large communi. 
ty of users. The test results show that the 11 144 was twice 
the speed of the 11134 on the NHD and EIS tests and almost 
that much faster on the floating point tests. 

TABLE 9. ceA 1 - Various Processors 

Single Precision 
11/2 11/23 11 / 34 11/45 11 / 44 

NHD 18.47 8.12 7.93 5.82 3.65 
EIS 15.43 7.13 5.63 4.47 2.75 
FIS 4.00 
FPU 2.07 1.78 1.62 0.98 
EPU 1.87 1.58 1.42 0.93 

TABLE 10. CCAl - Various Processors 

Double Precision 
11/2 11/23 11/34 11/45 11 / 44 

NHD 83.07 35.25 34.05 25.98 15.47 
EIS 57.00 26.42 22.90 18.65 10.60 
FIS 57.00 
FPU 2.72 2.38 2.18 1.42 
EPU 2.55 2.20 2.00 1.30 

KEF11 -AA VERSUS FPF11 

!able 14 points out the difference between the two 
floatmg poIn: options available on the LSI 11 / 23. The 
KEF11·AA chip implements the floating point Instructions 
in. microcode. From Tables 9 and 14 it can be seen that the 
microcode chip can decrease proceSSing time for eeA 1 from 
seven minutes to four, and for CeA2 from 26 minutes to 
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seven. That alone 15 a substantial savings. The FPF11 
Ing point processor implements the floating Instrucbon 
in hardware, and cuts the execution time of the KEFll . 
In half. Notice that the FPF11 did a much better job of 
cutlng the trig functions of CCAS. 

TABLE 11. CCA5 - Various Processors 

Functions 
11 / 2 11 / 23 11 / 34 11 / 45 11/44 

NHO 60.03 25.07 25.48 17.67 11 90 
EIS 49.63 21 .67 17.40 13.20 8.63 
FIS 14.42 
FPU 2 .90 2.73 1.93 1.88 
EPU 2 .55 2 .43 1.67 1.73 

TABLE 12. CCA9 - Various Processors 

Binomial 
11 / 2 11 / 23 11 / 34 11 / 45 11 / 44 

NHO 52. to 22.57 22.77 16.03 10.70 
EIS 47.32 21.50 15.95 12.70 8 .65 
FtS 13.83 
FPU 4.28 3.73 3 .58 215 
EPU 5 .65 4.75 4 .48 2.75 

TABLE 13. CCAIO - Various Processors 

IF test 
11 / 2 11 / 23 11 / 34 11 / 45 11 / 44 

NHO 
EIS 
FIS 
FPU 
EPU 

12.82 6 .03 5.67 5.35 
4 .35 1.93 
4.35 

1.85 1.52 

6 .03 5.67 5.35 
1.93 1.85 1.52 

TABLE 14 . KEF11-AA versus FPF11 

LSI 11123 Floating Point 

2 .20 
0 .77 

2.20 
0.77 

Program FPF11 KEF1' -AA 

eCA1 .FPU 2 .07 4 .07 
CCA1.EPU 1.87 3 .85 

CCAZ.FPU 2.72 7 .32 
CeA2.EPU 2 .55 7.17 

CeA5.FPU 2 .90 11.70 
CCAS.EPU 2 .55 11 .33 

CCA9.FPU 4 .28 9 .07 
CCA9.EPU 5.65 10.45 

CCA10.FPU 6.03 6 .00 
CCA10.EPU 1.93 1.95 

"" 
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All you need is one Able VMZ/32 asynchronous terminal 
controller 10 find 8 more lines in your DEC VAX-1l!730, n5(J or 
nso. for a 100al of 16. With an additional VMZ/ 32 you can dis
CO\'er 16 more lines. 

The VMZ/32 board plugs into the same space as the standard 
DEC OMF32 board it replaces, providing 16 lines instead of 8. With
out patches to the VMS. And with complete VMS compatibility. 

YOUR 
gives you modem control on all sixteen lines. This lets you easily 
manage the terminals, including those remotely located. Plus, you 
can easily vary the speed on each line from a SO to a 19.2K baud 
rate, including split baud capability. 

Here's a dependability clue: an MTBF of over 100,000 hours. 
To back it up, the VMZ/32 comes with a one·year warranty from 
Able that can be extended if you like. Ask your Able representa
tive for full details. 

If you do unearth a problem, Able Support Service is as close 
as the phone. 

Immediately you'll unleash a minimum 13% increase in process
ing speed_ Youll instantly realize a 50% reduction in costs per line, 
obtain a SO% space savings in the backplane and see a surprising 
reduction in power consumption. You can also uncover exira performance hidden in your printer 

with Able's VMZ/LP. The VMZfLP provides a dramatic 
~ .~ ~ ~ reduclioninCPUoverheadandisLPllcablecompatible. 

The VMZ/32 also reveals hidden performance within 
your CPU by increasing its availability (idle time) up 
to 5()()%. 

To handle this newly acquired power, the VMZ/32 
. II' So. 10 discover the full potential hiding in your VAX. U i:' ~; Able's got a simple solution: just plug in the VMZ/32. 

The communications specialists. 

r7:l2 Reynolds Avrnue, trvint. California 917l4. Call toll fret: 800-332-2253. In tht Irvint area; (714) 979-7030. Or, TWX: 9iO-S9S-I729 
ott. v.u.I.*f:I2'" \'lts .. _ 01 DIFoI ~ ~ 



VAX 111730 

The test routines were also run on a VAX 111730. Table 
15 shows the execution times of two different 111730 
systems. one w it h t he FP730 floating point processor and 
one without. These times are listed along with the com· 
parable times from the RSX·l1 M FORTRAN 77 run times on 
the 11 / 45 and 11 / 44. VAX times are more accurately com· 
parE:<! with the RSX times rather than the RT·11 times since 
VMS supports FORTRAN 77. FORTRAN 77 has been shOwn 
to be substantially faster than FORTRAN IV running on the 
same machine (Tables 3 through 8). The 111730 appears to 
be about the same speed as the 11/44. and has the advan· 
tages of the VMS operating system. 

TABLE 15. VAX 111730 versus 11 / 45. 11/ 44 

Program 11/45 11/44 111730 11/730 
RSX/F77 no FP FP730 

eCAI 0.69 0.56 1.76 0.56 
CCA2 0.90 0.74 3.51 0.89 
CCA5 1.87 1.B2 5.91 1.37 
CCA9 1.59 1.30 6.73 0.99 
CeAlO 1.87 0.87 1.90 1.90 

CONCLUSIONS 

EIS - the Extended Instruction Set. FIS - the Floating 
Instruction Set. and FPU - the Floating Point Unit are hard· 
ware/software solutions to faster execution of Integer. 
single precision. and double precision arithmetic operations. 
EIS Is standard on most new CPUs. while FIS Is only available 
on some older model processors. For Integer operations. EIS 

Frank ll:lginsk i , a C;I rtoonist whose 
work appeared f requently in TH E DEC 
PROFESSIONAL magaZine, d ied sud· 
denly January 1, 1984:1t the age of 45 . 
He w iiJ be greatl y missed bv his fathe r 
and sister, all of us here :I ~ T HE DEC 
PRO, and by our readers. Frank 
br ightened our days by shO\vin g us 
how to laugh at o urselves. His gift lives 
on th rough h is work. 

is very useful. EIS inline code Hnked with a f1o;'ting PI 
library (EPU) can be quite effective In the AT· 1 I 
ment. 1nline FPU code has been shown to have g~:~~ 
tial in decreasing run times. but is not currently, 
the AT-II FORTRAN IV community. 

Double precision arithmetic on all 
will take four times as long to execute as the' sa,me P"'l4 
doIng single precision when the operations must be 
formed In software. From Table 9 eeA 1 took B.l 
on the 11 / 23 for NHD and 3S.25 minutes for the 
precision version. CCAZ. For EIS the difference was 
minutes for eeA 1 and 26.42 minutes for eeAZ. In 
when the floating point operations could be pentmi 
directly by the hardware (EPU). the times I 
from 1.87 minutes for eeA 1 to 2.55 minutes for 

On an LSI 11 / 2. FlS can greatly speed up single 
operations by doIng the arithmetic In hardware rad"". 
software. This is reason the LSI 11 / 2 can perform 
precision arithmetic almost as fast as an LSI III:!:! \N'~'. 
KEFll·AA chip which Implements the 46 floating 
structions in microcode. 

A floating point processor can Improve the ""!CUt ... 
double precision arithmetic by an order of magnitude 
having to perform the same operations in software 
10 FPU and EPU versus NHO and EIS). 

The software must be tailored to take maxlmuff' 
vantage of the hardware present on a given machine. 

FORTRAN compiler can be built to generate the ~:~ 
instructions implemented by the various types of 
Which type at hardware/ software is best for a 
application depends on what type at calculattons are 
done and what types of hardware are available. 

In each application it Is Important to know what 
of operations are to be executed. types of ~:~;~ 
available. and how to build the software to take n 
advantage at the hardware. 
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Prior to e gaso I N . 

~utar as colds - those who had them didn't want them. 
!A small car with an effident engine was certainly not a 
~tus symbol. We wanted a car with aIr conditioning and 
automatic transmission, loaded with accessories. And, when 
all those goodies hanging off the engine hurt our accelera
tion, we bought bigger engines and larger gas tanks. If the 
cost of gasoline hadn't gone through the roof, there Is no 
doubt that these trends would have continued. 

We are hungry for bigger. more powerful machines. No
where is this more apparent than in the computer industry. 
where we outgrow computers long before their useful life 
~xplres. Sometimes we even outgrow them on paper. ex
:eeding their capacity before they are ever installed. 

Could we get more value out of our computers? I think 
;0. I have seen Installations where t 6 users worked quite 
:omfortably on a small system which. by industry consen
iUS, could only handle six. American industry demands this 
:ype of economy from other capital Investments. why not 
'rom the computer? 

Often, our system performance problems take us by 
iUrprise. We planned for our current system to last five 
~rs (or more). But. having drunk from the bottle like AJJce 
n Wonderland. we are suddenly. unexpectedly. too small. 
roo dependent on the computer to ignore the problem, we 
Ipt for a short-term solution and ··throw money at It." 

Sometimes there is a legitimate reason for declining 
)'Stem performance. Unexpected business growth can ac
aunt for some computer overloads; doubling the number of 

. -

In the early days. when systems with the power of a 
pocket calculator occupied an entire room. users never came 
In contact with the machine. Instead. they submitted their 
jobs (usually a stack of cards) through a window where they 
could be retrieved by the System Operator. 

The System Operator was often a computer buff who, 
although fascinated by the machine. didn't know enough 
about it to program It . He was thecomputer"s eyes and ears. 
Relegated to the role of robot. he responded to console 
messages by loading endless stacks of cards, filling the 
printer with paper. and mounting various tapes and disk 
packs. 

Those days are gone. The Interactive terminal has 
replaced punched<ard batch-processing. allowing users to 
load their own programs and get printouts from distributed 
printers near (if not on) t heir desks. Gone also is the System 
Operator. replaced by the System Manager. 

Tclday's System Manager is a data processing profes
sional. a vital part of his company's information management 
team. Freed from thetyrannyofa hungry card reader. he faces 
the more important Challenges of resource management 

1M PROVING SVSI'EM PERFORMANCE 

Foremost among these challenges is improving the per_ 
formance of his system. a factor which the operator had no 

' .... " 
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SYSTEM PERFORMANCE 
MANAGEMENT: 

New Software Tools That Make Cents 
3y RIck Scher1e. Software Techniques. Alamitos. California 

In the United States, where hardware is cheap and 
'tChnology fashionable, the word "economy" too often 
neans "economy of scale:' True economy. the careful or 
hrifty management of resources, Is a rare commodity. 

Prior to the "gasoline crisis," economy cars were as 
ppular as colds - those who had them didn't want them. 
~ small car with an efficient engine was certainly not a 
itatus symbol. We wanted a car with air conditioning and 

tomatic transmission, loaded with accessories. And, when 
I those goodies hanging off the engine hurt our accelera

m, we bought bigger engines and larger gas tanks. if the 
pst of gasoline hadn't gone through the roof, there is no 
IOUbt that these trends would have continued. 

We are hungry for bigger. more powerful machines. No
where Is this more apparent than In the computer Industry. 
where we outgrow computers long before their useful life 

pires. Sometimes we even outgrow them on paper. ex
eeding their capacity before they are ever installed. 

Could we get more value out of our computers? I think 
o. I have seen installations where 16 users worked quite 
omfortably on a small system which. by industry consen
us. could only handle six. American industry demands this 
ype of economy from other capital investments. why not 
rom the computer? 

Often. our system performance problems take us by 
urprise. We planned for our current system to last five 
;ears (or more). But. having drunk from the bottle like Alice 
i1 Wonderland. we are suddenly. unexpectedly. too small. 
joo dependent on the computer to Ignore the problem. we 
Ipt for a short-term solution and .. throw money at it." 

Sometimes there is a legitimate reason for declining 
ystem performance. Unexpected business growth can ac
aunt for some computer overloads: doubling the number of 

. 

~@~@[Q)@@[k 

customers or orders can put a dent In your system's per
formance. Some systems are overloaded by the "band
wagon" phenomenon. Once the new computer demon
strates the capability to Improve productivity or solve organ
izational problems in one area. everyone in the organization 
wants access to the new tool. 

But. by far the largest percentage of systems thought 
to be too small are simply suffering from inadequate 
management. For these systems a more economic solution 
is available and an experienced System Manager Is the key. 

THE SYSTEM MANAGER 

In the early days. when systems with the power of a 
pocket calculator occupied an entire room. users never came 
in contact with the machine. Instead. they submitted their 
jobs (usually a stack of cards) through a window where they 
could be retrieVed by the System Operator. 

The System Operator was often a computer buff who. 
although fascinated by the machine. didn't know enough 
about it to program It. He was the computer's eyes and ears. 
Relegated to the role of robot. he responded to console 
messages by loading endless stacks of cards. filling the 
printer with paper. and mounting various tapes and disk 
packs. 

Those days are gone. The interactive terminal has 
replaced punched<ard batch-processing. allowing users to 
load their own programs and get printouts from distributed 
printers near (if not on) their desks. Gone also is the System 
Operator. replaced by the System Manager. 

Today's System Manager is a data processing profes
sional. a vital part of his company's information management 
team. Freed from thetyrannyofa hungry card reader. he faces 
the more Important challenges of resource management 

IMPROVING SYSTEM PERFORMANCE 

Foremost among these challenges is improving the per_ 
formance of his system, a factor which the operator had no 
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RESOURCE MANAGEMENT and 
CHARGEBACK SYSTEM 

OP Managen 11M ARSAP for: 

• User and Pro;ect Accounting 
• Monitoring lMge and Trends 
• Controlling Performance 
• BUHng for ServIces 

AIm AuoUoblc /or RSTS and RSX Sy ..... 

~9!:!t~ 
ON READER CAAIl 

control over on earlier machines. In fact, there Is an 
log awareness that systems management can make 
break) t he system's performance. 

The effective System Manager uses a broad knowieclgE 
of hardware and software \n his quest for the optimal 
figuration. For example. will the terminals for this l' 
tion perform better attached to DMA·transfer (OH11) 
character.lnterrupt (OZ11) type Interfaces? 

He must also have a good understanding of th' v,,,"'~ 
software tools at his disposal. One of the mciSt Ilm,,,,,,.nt ofl 
these Is the RSTS/ E statistics option (not only powerful. 
Included for free). In addition. there are powerful 
system management and performance enhancement 
available from various software companies. 

Software Techniques has been a Signiflca~n~t:7sou:rte~~~ 
some of these new tools. DISKIT Improves the 
of almost any system by restructuring the data on 
faster access. And lITL, announced last month, makes 
tem management easier by providing an Integrated 
mand console from which to control every 
operation, Its DCL-like command language Is easy to 
and a very fast online help command details all of 
commands, 

Another of the new breed of system management 
was announced last summer by Northwest Digital. RPM 

RSTS/ E Performance Montior) gives the Syste?~<~;;'~ 
comprehensive analysis of the system 's 
Through some software magic, APM extends 
bullt· ln statistics to capture detailed information about 
usage of the CPU and disks, It tracks 110 requests. file 
essor usage, and access to programs and data fi leS 
normal system operation. and reduces the data to 

USING PERFORMANCE MANAGEMENT TOOl5 

In the RST'S/ E environment. these new 
are giving the System Manager access to 
never had before, providing a "w indow" into the 
Some of these tools optimize the performance of 
system operations. Others provide total online rol"">! 011 tnI 
system. creating a virtual command console - a 
from which to fly the machine. 

WORKING WITH THE DEVEWPMENT TEAM 

In addition to routine operational activities. Input 
t he System Manager can be a valuable asset In planning 
growth. For example, when a company Is considering 
purchase or development of additional applications. 
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At $3495 our 2427 graphics 
preview station gives you all the VT100t and 
Tektronix features you'll ever need, plus an 
ink-jet printer-all at a black/white price. 
Inlecolor, first in color graphics DISSPLA,' SASIGRAPH;M 
SInce 1973, Introduces a new DI-3000™ and others from 14 
graphICS pr8\llew stattOn thai different sources. With extensive 
features a powerful, fully host support and terminal 
Integrated brt-map ooIor terminal primitives, the 2427 does much 
and a cok>r Ink-Jet pnnter-for of the graphics work itself and 
only $3495. You can buy one you can easily develop your 
workstation at this introductory ovm post processors. 
price through 4130184. Act noN Our color ink-jet printer is 
and get 3C).day shipment ARO. interiaced by a unique 
The 2427 has dual processing intelligent buffer box which 
power-a 16-b11 Z8OO2 to drive allows over-lapped printing 
graphICS and an B-bll 8085 for with terminal interaction with 
terminal functions. It has all the a host. 
VT52 and VT100' features The I"tecolor Quality symbol 
you 'll ever need, so It works assures you of high reliability 
well with DEC editorS. And It'S and performance, as 
compatible With TEK 4010, J I it has for 10 years. 
4027and PLOT10! Plus n's .~JWewer.th.firs1firm 
ANSI X3.64 compatlble,so ! -~ to build the micro-
your code IS easily ~able. processor into a colOI' 
To speed up programming, you terminal and the first 
gel 12 funcuon keyS (normally to build and ship 30,000 color 
oplIOnal) at no charge. units. So we knOY.' hOY.' to build 
Runs Most popular Graphics graphics products for your 
Software: TELL-A-GRAP. application. 

For details, call 
1-800-241-7595, 



THE HIGH-TECH 
KICKOFF FOR '84 
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o THE CALIFORNIA COMPUTER SHowl 
o 
o 
o 

, AT THE HYATI PALO ALTO 
, - ~ -" - - - - - , o 0 o o 

Thuraday. April 19. 1964 • Hours: 12:00 10 6:00 PM 
4290 El Camino Real, Palo Mo. CA 

Be II pvI at tile In<Iu$try and moot todaYs Jaade<1; and tor\"oOI'!'Ow', inr'lCMltonl -
the Qlhtomla Computer Show one-day exhibition. 

A lIf1iqlJe showcaM 01 high technology products specifically designed 10 .nract 
OEM •. IOPhlstlealed end ...en.. dealerI. and distributors. 

Fealullog the letesl hardware and software trends. the california Computer 
Show hlghll9hlt: 

• Compull!!'ll 
• Englneet1ng workstaliona 
• EledrQlllatlc Prtnterl 
• Grap/'IIcI Systems .-

• ();$k Sy$Iems 
• UNIX and Other SOIIWllre 

Development Tools 

• LeMing Pelipllenll 
ManulactlKers 

The Calitomla COmputer Show rrages !he technical disc:lplin-. corporate 
IMuea: IeChnIcaI conslc:Iertrtio IndusIry trends. and promises lor the IutI.lr1l 
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WANTEDI 
DIBOL Packages 
for vertical 
markets. 

WE OPPER 
.. IBM Multi· User Micro 
.. SOurce·to-source 

compatibility 
.. Worldwide network of 

distributors 
" Minicomputer performance 

at microcomputer prices 

CALL FRANK FAY (201) 964·6090 
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2005 Route 22 
Union. NJ 07083 

System Manager can often provide valuable Input 
performance of the proposed application. His fOm,L,," 
with the day-to-<1ay performance of his system can 
forecast potential bottJenecks. and avoid costly surprtsb 

Application developers in the mini/mainframe 
ment frequently do not consider overall miKhi;nne:v:;::1 
as a goal. Instead, their attention Is focused on d. 
time and support costs. With budgets stressed by 
cost of programmers. the temptation Is great to 
development time by using application development 
These general purpose tools consume tremendous 
resources. forcing the end user to buy a bigger and 
machine to run the completed application. The .. 11""""1 
tlon Is often "memory Is cheap." 

While trading machine resources for 
resources can be cost effective, especially whe,"n~~::~ 
applications for single users or for a limtted rT 

there Is no excuse fOf" Inefficiency. Rather than the ..... '''1 
a calculated tradeoff. it is more often the result of 
planning. a lack of resource budgeting. or "",JC1;''''O'' "'1 
for a more effective implementation method. 

By taking the responsibility for overall system perl""" 
ance. the System Manager can help Insure that the 
development is a success without an unnecessanly 
hardware Investment. Using perl'onnance statistk:s 
his machine. he can determine the resources available 
present resource budgets to the developers. 

The old adage that "programs will expand to fill 
memory available" Is only too true. Knowing that he 

writing a system for the PDP·11/44. the P~i~:':"r:::1 
assumes that he has the whole machine. I 
small part of it not currently being used by other 
tions. Programming without a budget. like playing !eM 
without a net. Is a sloppy affair. 

MANAGING FOR EFFICIENCY 

By generously applying a knowledge of hardware an 
software. along with a determination to maximize thE, ",,'I 
pany's Inwstment. a good System Manager can 
postpone the necessity of hardware purchases by at leas: 
several months and. sometimes. Indefinitely. 

New system management tools are helping the Sysur. 
Manager to do his Job more effectively. By providing m«' 
comprehensive Information about what Is going on Insdi 
the machine. by optimizing operations (such as disk seekS 
and by giving the manager better control of the systenl 
these low<OSt tools quickly pay for themselves in Improve: 
system performance. reduced hardware costs. and bet"tS' 
planning. I 
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ope 1000. 
Designed with sealed, airtight enclosures that ex
ceed NEMA 4X and 6P requirements, the GPC 1(0) 
survives in environments where dirt, oil, moistUlI€, 
heat, corrosives and alrbome contami
nants are the enemy_ Its durable rugged 
design incorporates advanced technical 
specifications with smart ergonomics. DEC' 
compatible, the GPC 1(0) outleagues all other 
video terminals in its albility to perform in severe envi
ronments with features like a sealed 14" diagonal CRT 
with protective anti-glare filter, separate monitor, control unit for optional 
bench top, wall, shelf or ceiling positioning; true bi-directionai auxiliary port for two way 
communications-and much more-allr-;;O=:;;;;;;11 
backed with our one year warranty. 
The Severe Environment Video Terminal 
Engineered To Worl< Where You Wort<. 

Pc 
For more WllormatlOO concerMI!I Gamma PloOOctS. contact Sharon Russell, Marketing Corruoonlcatloos 
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The Wonderful World of UNIX 
. ·th UNIX and describeS some of the 

This month our UNIX editor discusses the nature of int eraction WI 
faci lities of the C shell. UNiX is a trademark of Bell Laboratories. 

SHE SELLS C SHELLS ••• 
By Steve Holden. Department of Computer Science. Unlverssty of Manc~er Enotand 

Well , here we all are again in the first column I'm 
writing after Christmas. I hope you all had a pleasant time 
and arrived safely in 1984. For those who are interested in 
UNIX w ithout necessarily being converted or wanting to be, 
I w ri te mainly about the C shell this issue, but I've been 
pushed in var ious directions lately so other subjects have 
also become relevant . 

It's all to do with interaction. The C shell has excellent 
facilities for controlling multiple interactive jobs. Unfor· 
t unately. with the advent of such interactive and real-time 
operating systems as RSTS/ E. RSX and TOPS-10 many 
people seem to feel that writ ing interactive programs re
quires no special techniques. Although this is true to a cer· 
tain extent, t he type and nature of the interaction can have 
Important effects on user performance. 

To put it Simply, If your software doesn't interact prop
erly, people won't use it because t hey'll be able to get more 
work done with somebody else·s. 

RANDOM SOFlWARE NOTES 

Although this column isn't (yet) influential enough to 
have software companies sending in proclucts for review, 
every now and then a new software goody appears at work 
It·s always fun to try new software out, and this month h~ 
yielded a couple of real finds. 

Although there is often no professional support for the 
languages you can get on UNIX, having them around is cer. 
tainly stlmUlatin~ . I have recently installed an ICON compiler 
over ~ere. ICON IS a language designed by Ralph GriSw Old 
and hiS team at the University of Arizona and I I . . ' was n· 
terest~ In It because I had done a lot of string processing 
w~rk In ~he past using the SNOBOlA language, an earlier 
Gnswold innovation, 

. The lang~age has some interesting features, alt hough 
It can be a bit mind·twisting when you first come across 
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things like expressIonS which can have a sequenc:t of 
rather than Just one. I hope to wntt men ibOJt KXJI 
later issue. 

Something else that's come my way to tnt IIR 
months Is the EMACS echtor. Although i"m f'IW toOOC! 
am a convert already. It's easlf( and qukk« to.at" 
than VI , even though It appears to NV'f thltdgtta 
efficiency, The macro factlltieS v. iD offer TEO) fI'eIm 
chance to learn an ewn mckJe' Idltor-pcylG 
language 

THE NATlJRE OF INTERACllON 

Back in the dim and dIStant past. cumputlnOd 
by assembling huge decks of cardS 1M st~ 
through a reading machine When uwcomp...tfI''' 
ed you would get back. pnnted hsbog "IIdo(uolll' 
you that you had made syntu fCTOf'S in yo.x po7II 
otherwise fouled things up 

DEC had a kJt to do WIth promoung II'I~ 
lng, where tem'llnats were connected to the ~ 
serial lines and the operaung ~tem 'tIi"15 ~ C, 
each user the 11IUSK)t\ of S4rung it UW ('OftSdr d. 
computer, Things are movJng fcJrftlf'd saow1)'" 
lng environments. whtch makeS tnwIC\)OI\ "'" 
plicated for human betngs by lnO'1IISWI9 tnt 
po5SibihtJe5. 

So why IS Intenlctjw compu ng bft'tII? In ,i'!I 
dedicated to DEC users that may seem • f~ 
tion. Bot. when you thank of Iht """'* "'.". 
SOftware to handle InteBctJon, perNPS WI ~.#
OUrselves under what CU"C1Jn\SUnCe5 " t ~ 
systems to be IntenctJw I ~fer 'n~. _. _""COl 
the compuU!r _·s behaviour d,rtC1I) V ... !!" 
feedback about whether or not you .. (JQlIfIP" 

- OIl: ""'''''' ...... 
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years of field experience with high performance 
GCR Trl·Denslty Tape Systems for all DEC, 
Data General and Multlbus·based computers, is 
now shipping the new generation, the GCR·50 
Dual Density Tape Systems. No other company 
has such extensive experIence. 

High recording density -6250 bpi - provides 
users with Ihe ability to pack approximately 
140 mBytes on a single reel. H igh density 
coupled with high data in tegrity and throughput 
reduces disk back·up time and system overhead. 
The result.. .more time for processing. 
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Multl.Port Feature - Cost·Savlng 
Aviv field·proven Multi·Port Feature allows 

up to six DEC, Data General and Multlbus-based 
computers to share a bank of GCR·125 Tri·Density 
or GCR-50 Dual Density tape drives. This feature 
optimizes the use of the GCR equipment, saves 
floor space, and most Important, cuts cost. No 
other company can match this significant feature. 

Perfect Match - Efficient and Economical 
Aviv is delivering GCR Tape Systems operating 

at 125 ips or at 50 Ips, allowing the user to match 
tape th roughput to system requ irements and budget 
considerations. Aviv GCR Tape Systems are software 
transparent and operate with VAX 780-750·730, 
all PDP·H , and all LSI-11 computers including 
22 bit addressing and block mode. No other 
company offers such a wide range of products. 

Nationwide Field Service - Complete Solution 
All Aviv products are backed by nationwide 

field service to provide users with Installation 
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6800 Family 
Cross-Software 
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CIRCL£ OIlW ON READER CAAD 

• t'" Links VAXlVMS J ne to IBM VM/SP 

Inet Is networking software for 
VAXIVMS. It allows VAX systems to 

participate in RSCS networks as 
full routing nodes. 

Features: 
• File transfer • Electronic mall 
• Real·tlme • Network 

messages commands 
Now VAXNMS users can communicate 

directly with IBM VMICMS users. 
upgrade from RJE! 

CALL OR v.'RfTE: 

Joiner Associates Inc. 
P. O. BOX 5445 
1124 EOGEHIU DRIVE 
MADISON, WISCONSIN Sl70S 
PHONE: 608/238-8134 
TElfX: 650 11()06813 

--'-"--..... ,_ .. _-_ .. 
~"'--'_ " C>ofooo'_c;.,. 
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Wonderful World Of 
UNIX 

least In theory). This Is not important for a month~ndJ 
porting Job. althOugh It"s surprising how many systems an 
stili around which tie up a RSTS/E terminal for ages w -
they grind out a report. 

For example. I am writing this article on a PERQ run. 
nlng the PNX variant. (Editor's Note: For more Informam 
on PERQ see '"The Wonderful World of UNIX: LOGIN~ 
Volume 2, Number 5, September 1983.) This PERQ also I'Ia! 
a serial connection to MUC:SVAX1, a VAX whkh runs 4.St: 
BSO. One of the windows on my screen Is labeled "VTl OOTt 
MUCSVaxl" and it allows me to use the C shell even thru1 
it Isn't Implemented under PNX, because it emulates a U!
mlnal on the VAX line, I can capture the information In a 
when it comes back from the VAX, and then put those 0: 

amples Into the article, Neat. huh? 
Having all these windows is a nice feature, It means 

can run several different tasks on both the PERQ and 
VAX, and while the VAX is munching on a long jOb I 
come back to this article and get on With It, This may 
very convenient for a computer buff, but if you don't 
what's going on how are you to take care of all the compleJ' 
ities of Interacting with different jobs on dlffefWl" 
machines? This problem will become more ~ 

the amount of networking and the number of I . 
systems Increase with time. 

UNIX was designed so that convenient units ,of 1""':.01 
Ing could be encapsulated In utilities which could all 
municate with each other. Since many of the Ideas 

perimental. Ritchie and Thompson took the ::~:i~~~~~ 
course of first making them work and then 
making them work better. Unfortunately, several I 
groups are responsible fOf different and sometimes i 
patible enhancements of the operating system, which 
lead to the problems of limited portability discussed 
time. 

Another problem is the user's inability to deal ~:.:~ 
systems concepts needed to build complex 51 
systems. Most users want to use the computer as a toOl 
or, to put it more accurately, as a set of spedalist tools 
particular jobs. Each program a user buys gives his 
puter the ability to take on an increasing range of 
user doesn·t want to know how many Interacting 
It takes to do his job, He Is unimpressed 
languages to do his job, He just wants It done. 

This means that the applications programmer Is 
to need ever more power at his beck and call In order 
able to quickly put systems together, Interactive cornp<,"" 
is desirable because of Its ability to let several people 
the data processing resource, Parallelism in corn""., 
systems is one of the major reasons why software 

so expensive and difficult to design as it gets m,~~~:,~ 
The C shell represents an attempt to let the 

UNIX user get the most out of an interacove terTm~ 
single-user system would be easier to design, Let's hOpetfi 

THE DEC PftOFF.SSIOfoIAL. .wo 
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It's that Simple, Contel's RTFILP lets 
you manage the most complex data
bases wl{h single keystroke responses 
to menu options. That's because it's 

b 
~Iatlonal and interactive. lbu need no 
programming experience. Proven by ase more than 250 (US[Qmers on PDP-II 
and LSI-II systems, RTFILE can create, 

manageme t expand, shrink, modify. sort. n merge, dIsplay and prim aU 
your data files. And much more. 

b 
lbu simply select the operation from 
the menu, touch a key and RTFILE 
does the rest can e It runs on RT-II*, RT-II emulators 

h -Id' I Iincluding UNIXt /, supports the 

C I 5 P a~ SHARE-ele\,€n and TSX-Plust time-
• shanng systems, and the STAR

eleven local area netvvorking 
system. So It's available to any DEC 

See us at DEXPO EAST 84 
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user. even DEC Professional PC users. 
Get complete information on RTFILE 

as Vvell as our fullHne of advanced per
formance software designed specifically 
tor DEC users. Contact Contel, the big 
name In small systems sof£Ware. Write 
Loretta Kane. Contel Information 

Systems, 4330 East-w,st 
Highway. Bethesda, MD 

20814, or call 301/654-9120. 
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Wonderful World Of 
UNIX 

as networks become more common we will start to see 
systems where the real smarts are at the other end of a fast 
(about 1 Mbyte per second) channel. and we can all have 
single-user systems again. 

Unfortunately. single-user does not mean single task. 
No parallelism would Immediately rule out my nice wIndow
Ing system. so perhaps we'll keep the complexity for now 
and just try to learn how to live with it. 

THE C SHELL 

The C shell, like the standard Bourne shell sh. gives the 
UNIX user the power to initiate several tasks simultaneous
ly. Using the advanced terminal and job control features of 
Version 4 It allows much better coordination of the In· 
dividual jobs. I'm going to concentrate on the command 
history and substitution features, which make it very easy 
to define common tasks and repeatedly execute them. 

A nice feature of the C shell is that you can ask it to 
print the command number as a part of the prompt. You 
can see that after the initial startup guff the prompt "[lY 
appears. The C shell is asking us for input. The first com
mand asks the shell to list all the variable values known to 
it. 

lot;la .\ .... 
'OO-.j, 

Lau 10&1", s... J"" .., 18, 12:;!'f " .. tlJot 

T)". '''P' to<' IId" ..... Uoa GO "aHa plotter . 
U ,--------------------------------------------------------J Zoaltb .... __ ....... ,10 It .. _ 01.11, .. to"I_1 J --------------------------------------------------------e .... rnt ruk, ,aar/ .. at r/ ..... /l .. "',.,."v ... 

(1]: N • 
.... r () 
""~ I .. r/ot. r oo .... 
hi ...... , 20 
_ 1.....-'o .. t Oo .... 
<>14utb • IWI,,/ueb Ibl" 1.....-/"1" 
".tb t. 1 ..... lOtottlo",./11..o. lour l..,.. IOu l u .. /",,~ /tol" ' ..... 111.' 
P .... pt {II, 
.IIOU Ibi"'u" 
"atWl 0 
U,.. .. altb 
"'or ..... 

The empty list value for "argv" shows that csh, as the C 
shell program is called, was not given any positional 
parameters on the calling line. My current working directory 
Is given as "cwd," and this is the same as " home," my home 
directory. The value of "history" specifies that the shell 
should retain the command line for all commands refer
enced In the last twenty commands. "Path" is the list of 
directories which the shell will search looking for a program 
to run when a command is entered. 

The path feature has a major efficiency gain over the 
standard shell because when csh is started or the path 
changes. it examines the directories and builds a hashed list 
of all files Indicated as executable. It then searches the hash 
tables in memory rather than the directories on disk. 
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The "prompt" variable shows you the string wh;"' ", 
shell interprets to prompt for commands - the shnek 
replaced by the command number in use. The 
variable tells me where my current shell program was 
ed from. The rest can be Ignored for now. 

The echo command can be used to print messages 
echoes its arguments on to the standard output file. 
mand {2] demonstrates this by printing a friendly g"""'4 
By referring to variables in the arguments you can 
messages which include their values. The dOllar Sign is 
to Indicate such a substitution. Command [3] prints 
working and home directories. 

1110 _ 1 .11<> 'G . 11 lItoo ,.,.. ........ . 
.. 110 1.0 oil £I. .. ,... .--4 ..... IJh ._ "Carr.n,- _', __ .-_ 
c ....... " ' _onotrlnou , _, ' ..... ' .. otf' ." ... 

I can now Introduce the history command (4), 
sends out the command history to the terminal. This 
get a bit too long with the " hIstory·' variable set as rug, • 
20. I'm thinking of reducing it soon. 

,t], ... t .... , 
• M. 
2 _ 11011. ~ •• 11 0. ....... r_ .... , 
1 ..... "e..rr .. .,· . ..... or ._, ' I _ 
• M ...... ' 

i5h 12 
._ hU .... 11 !I.e ,.,.. ~_ ..... 
"110 .. _II 0.. ,.,.. ....u. ... , 

As you can see, the history list contains the ch,or",.. 
that were typed in as a command rather than what the 
saw after It had made the SUbstitutions. The h~:~;:~ 
is useful if you want to repeat a command. For 
suppose I wanted to issue my friendly message again, 
mand (5] causes the shell to use event (2) (the connm"nd'" 
referred to as "events" by the C shell documentation) as 
source for a new command. Because I run in "verbose
the command is printed out before the shell starts 
ecute it. 

You wlJl also notice from the output of command 

that the history list saves that version of the"::a~:~~1 
rather than the one with shrieks In It. This is b 
history references can refer to events In a relative way, 
"the last command but two" and this obviOUSly woo't 
anything in the general case, This is done by 
negative value for the event number following the 
The minus four of command [7] specified event three. 
the results you see, 

Il]: M''-J 

• M' 2 .""", _,110 1.0 ali 0.. ,.,.. r .. 4.u, 
1 _ 'Cw-~"'~ """"'" _._ 
• .1 ...... , 
5 __ hlh .. .. II o.c ,... ..-..... 
• M .• ......,. 

IT1' I .... 
_ 'e-.-*,,~.' I~. ; _.'_ 
C .......... ., ( .. ~'.urrlO" •• , ... , 1 ..... IO~O/"tl.U •• 
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Yet another useful feature of the C shell is the alias list. 
For RSTS users this will seem a bit like eeL commands 
(remember which version of RSTS introduced the eeL 
feature?). J can print my alias list as at command [8). When a 
command line is entered and after various substitutions like 
those mentioned above have taken place the shell examines 
the allas list looking for the first word of the command. If a 
match Is found then the specified substitution takes place. 
For example. command [9] shows how a single-word com
mand can be used to obtain the long-format directory 
listing. 

(8]: 011.-
~,. ..a. 'PWd' )tI!OI!I/Blft/.ourrent, 10&<1'1< 
Ourront 00:1 '0 •• '~0tII IB1"'."".reDt·: oat tIIOIlE/Bln/.c .... r •• t 
Gt. h _I 
koop (IIoto; hlOtor, ; .. ft . . ..... ............ l »-{C ..... o.l/blnorl .. 
........ u _u ·r .bo2 
prl.llt 1.1 I Ipr • 
01"",. 1_1 I ..,... 
[9]: dlr 
tot .. ~] 
dnr.,. • .,. •• 2 .. n. 
Ol"WZl'."'.' 2 .U .. 
0 ........ ·.,. •• 2 .. n. 
0.....,. • .,. •• 2 .... . 
oIrvD--.,. ....... . 
4rn:-.,... •• 0 .... . 
oIrvD--:u--. 5 at .. . 
........... .-- I .... . 
dt'vltnt,... •• 2 .... . 
• .... · c_r·· I at ••• 
·"'u· ..... 2 ..... 
..... "' ..... _ I ••••• 

200 Jiln ~ 10, 16 BID 
eo J .... 2~ IT,O] Doc ... nuuor> 
96 Ju " III:S) .l:J.poH .. nta 
96 J.., 25 11:" (l .... cal 

112 JU 16 IS:S' I ... ft 
60 Doo ) 15,52 Proj.eu 
10 0.0 3 10,500 VHllq; 

)'] .I ... ~ 12, 10 ........ 
O. Oct I~ \0,11 _ll 

161 "'0 " 10"9 _. 
6, .I.., 25 11:0, ""'to 

11'6 J ... 7T 11108 "rite ..... 

After a little housekeeping with command [10] (the rm 
command removes the referenced files) I introduce another 
C shell idea: the directory stack. The pushd command [11] 
pushes the current working directory down the list and 
moves to the specified directory. which command [12J takes 
a listing of. Command [13] goes a further level down the 
directory tree and [14] lists that directory. Notice how the 
stack Is displayed after each pushd command. 

[10), ... "co' ........ vrl ........ 
[II], I'\IObd 100ft 
·11 .... -
[12], 10 Pr...,.... a.u. 
[11): , ... 1Id Pro ... _ 

·/Iooo./Prou .... -II .... " -
[10], 10 
"''''' _.1... t.l ... 

This command can be used to switch to any directory 
temporarily. and [15) through [18J show this feature in use. 
Command [18] shows how several commands which are to 
be run in sequence may be put on the same line with 
semicolons in between. Note that the tilde character (-) is 
used by the C shell to refer to the home directory of the 
logged·in user. That Single character is certainly quicker 
than "/usr/staff/steve" or even "Shome" which would 
otherwise be needed. 
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]15): pooaIMI/". I.u ·"......,'rov-. '11_ -
[,,), .lr 
~tal I~ 
......... ...-. \ IIV 
_J'V1I'_IIT_' I .... 
......... :u--. I IIV 
......... u-. I IIV 
_ntU"-U-' I .... 
.............. I IIV 

.............. I .... 
_ .................. I .... _ .... 0'_.,._. I IIV 
·ntU'_u_. I .... 
--___ •• I ol ... "Ur 
-ntU' . ..... I .... 
• ... IIT·"'_. I .... 
I IT), popel 

15)60 JI&l , 
9216 JlIl , 

llOT' on 2S 
5!1O ~ It 

11'-111 JI&l • 
'I~ Do. 2 

It" "Ir_t.,. 
Itll ... 
ItIl .oot I,.! _"_ ".! _1, .. 
!,11 oro_ 

1096 \It.7 ZO ltal U,",U' 
210 Ju n ,.,13 .lap 
I" s.p , 1112 ....... II .. t 
219 \It., 20 ltal _I"" 

o Doo 13 1_,'1 .lpv.l .. k 
102_0 lIAr 10 1911 _pn 
InTO _ ... 1 1,1l"'11 

." ... 0./,...,.,. ... "I""n • 
Ill], po,"" popel -11_ . 

Command (19) shows the commands I have put In 
".logln" file. which the C shell reads when activated at t 
start of an Interactive session. You can see the visible effer. 
of many of these commands in previous sections of e 
listing. The last echo command appends information to 
file. which I use to record the duration of my terminal ~ 
slons. I hope later to process these on the computer to 9l' 
me some statistics about the amount of time I spend at tr 
mlnals and so on. The msgs command will tell me If I till 
any mail, the ·f option telling it to stay silent rather 
print a message if there is no mail. I have hardly begun' 
scratch the surface. but I hope you get the impression tt'i 
the C shell is an extremely flexible control mechanism. Ca" 
mand [2OJ was Just me fixing a bad edit. and shows up w~ 
used to be the least friendly part of UNIX _ the edlto' 

Other screen·based systems such as vi were written to go 
top of ed. but they were rather bulky and cumbersome 

[I'lt 0 .... IOClm 
oot t_ ... nna 
.n, too vi eo"'" _ .... ____ ._ .. __ ._. __ ._._ .. ___ . _______ ... ______ . __ ._. 
eollO· I lean ..... _ • ~ .... ,to It at _ .l&O~ 1Ano1.1 ' ._. _._----.. _------.. _-._----_. __ .. _-------_.' 
._. ",".at rUk, ' ........ "10./ • .....,. •• \ . 
• ..... 'U loelo ' '0..,,' H ·.hull: ...... oln .. 
.. p ·r 
_Irt ,(201, '" .Ioea 
m .. 
.. '" _f • 
~ltr , 

• 
'" • 

The Job control features are indicated at command (2 
whIch calls the standard shell. It is sometimes converue!'rt 
have shells running In different directories. The conUG 
causes the current job {the sh from [21 D to be stopped tt 
not aborteel. Command [22] starts a new shell which isS' 
cheel into a different directory. That shell is also ~ 
The Jobs command [23] tells me about the state of the, 
under the shell control. 
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those that will be essential to 
you in the years ahead. 

VOX is not just a collection of 
software. VOX transforms strong 
software components into an 
interactive office system. And 
because VOX is modular, you can 
start with basiC VOX capabilities 
and add others as you need 
them. 

415 I-bTler Ave., 1Orcnto. M8W4W3 
TOll FR£E ont. & Oue.. 800-268-2106 
All otherprov 800268{)317 
rJ C<r'Iada 416-251-1166 

NEW YORK . DALLAS. MONTREAL· CALGARY· LONDON· PARIS· DUSSELDORF 

see us at OEXPO East '84, Booth NO_ 644 ClfICU: 0130 ON R£ACOt CAAD 



[21]: .~ 

• c~ lcoD/Prov". · ., 
~t""l*4 
[22]1 .h 

• 00 WrIU.u~.pro 
WrIU~~.pro: w.~ dlr..,tor7 · .... 'ur/.urrJ ..... 
• I. Wr ltl".; 
D.c .... r Loo>ai $ero 
• I. L_I 
Lo,.1 r><>t r_ 
• od Wr IU.uLo.,.1 · " p ......... u .... · ., 
~tcP~ 
(nIl JOb. 
[1l • StOllped 
[2) • ~toppod 

•• .. 
When a job is triggered to run asynchronously like the 

print spooling command [24]. that too is recorded in the job 
tables. In this particular example csh was too quick for me 
and so what I actually got was a repeat of the previous job 
listing followed by a message informing me that one of my 
jobs had finished. 
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12_]: Ipr lcoD/ProV ... ,.cbo.IOB' 
III 181 
{15}: JOw. 
111 • Stopped 
121 • Stopped 
131 Do". 

., ., 
Ipr 1"""'1'rOV_.' .OhO.I •• 

Command (26] puts job number two Into 
foreground (Le .. makes it the job which gets to use 
The command line which triggered the job (In this case sit, 
echoed and (since the last thing the shell did was to 
prompt for input) the job awaits Input. Then this arrives 
the form of a pwd command. to prove I got the 
back. I then terminated the shell and did the same 
with the other one at command [27]. Then 1 decided 
bably confused you enough for one issue. and so Ilogg«ll ~ 

12li J: u 
u .... ,_,.urr ' ate •• IIoTI tl,..n.-I . ~ 
[nil ' 1 
u .... 
I .... / a t ar( ' .' ... / 1 .. "' .......,. .. . . , 
(lll,I_ 1 

It's impossible to do the shell full justice In a short 
c1e. so I hope this has served mainly to give you the flaY': 
and encourage you to try it for yourself. If any further 
tips and kinks come up 1"11 pass them on. 

Next issue I should like to talk about text editing ur.: 
UNIX. It's ajob we all have to do. and one which can be 
in a staggering number of ways. Until then. keep cootto' 
all your processes! 



, Test your 
word processing I.Q 
And discover how the advanced features of LEX-11'·can 

increase your w-p capabilities. 
THE CHALLENGE: 

Almost any word pnxessHlg 
sotrware package will have such 
features as menus, editing. spelling 
error delection. list ptOCes5lng. cut 
and paste, auU:rnalic WOI'd wrap 
and automatIC pagillatlon. • 

.. ,But can you leillhe dtfference 
between run-ol·the-mil software 
and a system that IS realty speclar? 

EEC SYSTEMS offers you ,hi. 
challengel Test your word 
processing 1.0 

THE QUESTIONS: 

D EDITING 
WhchklOd of 
edltll'lg ClPefattOl"l 
IS qJlCkesllO e_e
cute and eaSIeSt on the eyE. ot IhI> 
word Pl'ocess.ng () 

a) Full screen edltl"lg allOwing IOf 
easy cursor movement 
around the scleen? 

bl MOVIng the cursor around by 
doing a 111"18 counl" 

c) Editing on the bollom line 01 
lelC! only? 

~OOCUMENT 
~ LAYOUT 

Wtlalever docu
ment lorrnat you 

c ...... "'" 
wantkl see what the ItnlShed artICle 
Win lOok ~e SfIouId you 

a) VIfNi II on the screen as 11 
would come out 01 the pllnter? 

bl Run I' through a pre-processor 
10 see whall1lOoks like and 
!hen 11 you ioke It, punt I\? 

g]KEYSTROKES~ 
USIng a well _ned ... 
$)'Stem, how 
many keystrOlo:es should It take to 
execute the most often used w-p 

'''"'''''"''' 

a) One easy stroke WIth 
no codes? 

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

c) Thlee 01 mole? 

rJ FlEXIBIUTY 
As the business 
manaoer of your 
company. you 
would hke to hnd w-p software that 
you can tailOr to YOUI company's 
specific needs Should you 

.) loot< 101 w-p software thai 
allOwS you to change and 
add menus, and change 
functtOn keys? 

b) Wille YOU' own custom 
software? 

o RETRIEVAL 
11 you want 10 
retrieve Inlor
maltOn quickly 
Irom a large database, which w-p 
software shOUld you choose? 

a) One that can access a partiC
ular record by gOing to il 
directly? 

b) One that searches through all 
the records on the database 
sequentially untitlt fu'lds the 
light one? 

r.:ICOMPAT
L!JIBIUTY 

As a manager of 
M IS, you want a 
w-p system that 
can be integrated with other 
appIlC3lion software. Should you 
choOSe wop software with 

a) ASCII formatted files? 

b) SOftware which require~ ., 
non-printll'lg characters In II s 
hie system? 

flMATH 
Your company 
has a number of 
financial appllca
Uoos and Is looking lor a w-p package 
With math capabilities. Should you 
choose .. 

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

b) Software where the m~lh capa
bilities are tied to the list proces
sing module? 

c) A separate math package? 

THE ANSWERS: 
If you answered "a" to all of 

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

PUT OUR SOFTWARE TO THE TEST 
Call for a demonstrat ion by 
modem in your off ice today. 

(817) 443·5108 (8m 443-6376 

IE" EEC SYSTEMS INC. 
~ MilbrOOk Park 
.... 327/E Boston FbsI. Ad 
~ SJdtuy, MAOl776 

LEX-II, LEX-68 and LEX·as are awiable 
....-.der the 1oI~ opera1ng sysIems: 
CP/M!" MS-DOS, AT·11,- TSX·PkJs,· 
RSX-llM: PIOS: RSTSIE: lAS: UNIX/ 
(68000, . 8086:' POp·I' - and VP\I.. - ), 
IORI$,°· VMS- _andttv.orllsineJladly 
the same Wfroj, WI1h !he same features lor 
all opera1IOg systems. 'Nith )'OIX enstng 
peophefalecppl'Tlfrt 
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We offer more ways 
to help you 

manage a project 
than anyone else. 

" 1.0010: Fenlon.Jusl make Sure 
eL'eryone knows how /0 uSl' IhesYSlem. 

IL'hal Ihe pIau Is. aud how 
10 yel II dour'. Because I dOn'l wan! 

10h('(lranYnlon'a/lou/ U.·· 

As the wOI"ld leader In project man· 
agement systems. we olTer the 
v.idcst rangeofsystemsaod method· 
ologtes. along with ou r full suppon. 
All to keep even your toughest pro
Jects running smoothly. 

The LeadJ..ng Project 
Management Systems 
AGS Management Systems pro
\'Ides thc systems to plan. monitor. 
analyze. cost and manage any type 
of proJcct. Our Pt\C II and l"e170 
syStems al"(' u~d by over 2.000 
major companIes and government 
agenclL'S worldwide. 

State·or·the·Art 
Met h odologies 
Our systems dcvelopment mcthOO· 
ologles feature the latest Siroctured 
analysis. design and programming 
technlques.lncJudlngautomated 
estimating. 

We'll Back You 
A ll t he Way 
We can provide complete training 
and suppon with all of our systems 
and methodologies -before. during 
and after Instaffatton. 

For more Infonnatlon write to 
AGS Management Systems. Inc .. 
880 First Avenuc. King ofP"russla. 
PA 19406. Or call: 
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(215) 265-1550 
Telex: 510-6603320 

ASS 
~ 
SysienJS''''' 
THE WORLD'S LEADER IN 

PROJECT MANAGEMENT SYSTEMS 
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Telecommunications And Networking 
By Udo W. Pooch. William H. Greene 
and Gary G. Moss 
Little. Brown and Company. 
386 Pages. $29.95 

This book covers virtually all 
aspects of the telecommunications and 
networking field. Both the hardware 
and the software elements of net
works are discussed in detail. Several 
network architectures are described 
and compared. 

Part I contains Introductory infor. 
mation about the basics of telecom
munications, electronics and signals. It 
contains many complex equations 
which should be familiar to those with 
an electronics background. 

Part [I is concerned with telecom
munications systems: modulators. 
demodulators. coaxial cable, micro
wave. satellites. fiber optics, voice 
channels. noise and distortion. I found 
it to be a very good, if somewhat hard
ware oriented. description of these 
items. 

The core of this book is Part III. 
which describes the software com. 
ponents of networks. Some of the 
topics discussed Include network 
design objectives and classification 
schemes. switching techniques. net. 
work topologies. routing algOrithms. 
flow control. teleprocessing and 
Protocols. 

The book provides InformatiOn 
interest to the programmer/a 
who wants to find out more about 
working and telecommunications 
cepts. However , the book spends 
much time detailing telecommunq 
tions hardware. I found the hardWli 
sections got in the way of an I~ 
understanding of the software. 

Applying Software Engineering 
Principles 
By Davtd Maru 
Little, Brown and Company. 
270 Pages. $27.00 

As the titie of this boc,k Irn~l.J 
Is the author's Intention to 
software engineering concepts 
demonstrate how they can be 
in a practical setting. ,;,uuthorr'w! 
his book is written for advanced 
grammers, but his presentatiOn 
material seems more suited for 
first-year programming student 
sider this excerpt from Part I, 
tant Aspects of Softwa", Eng''''' .... 

'The newly running SOftw,'", o:t 
not remain stable fO( long 
you must be ready to cope 
change as soon as the new 
is installed. [CABO]. The 
changing a software 
installation Is called ""n nal" ....... 
[PG82]:" 
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STAT PROTRAN 
IMSL's Natural Resource 

for 
Statistical Problem Solving 

n the plethora of statistical 
ftware systems available today, 

only one was designed for the pro
fessional who expects a straight
forward approach to problem 
solving _ STATiPROTRAN, one 
of lMSL's Natural Resources. 

You don't need any program
ming knowledge to U~ this 
remarkable system. In a surpris
ingly short time, STAT PROTRAN 
is at your command. Convenient 
"help· files provide on-line 
reference, and the system auto
matically checks your statements 
for errors. 

STAT PROTRAN lets you define 
problems naturally. Your data and 
a few simple commands are all 
that STAT ,PROTRAN needs to 
generate accurate, detailed 
analyses, including frequency 
tables and crosstabulation, 
analysis of variance, correlation, 
regression analysis and random 
number generation. 

If you're now solving problems 
using FORTRAN, you'll appreciate 
the ability to combine FORTRAN 
and PROTRAN statemenu for 
tailored problem solving. This 
added measure of flexibility sets 
STAT:PROTRAN apart from 
other statistical systems_ 

~ '''''~/I><. HeM'on. lr .... 

STAT PROTRAN is a member 
of the PROTRAN family of 
problem-solving systems for 
mathematics, linear pro· 
gramming and statlstics_ 
These systems use accurate, 
reliable numerical technIques 
to gIve you the consistently 
dependable results you have 
come to expect from IMSl, a 
world leader in affordable 
techmcal software. 

STAT PROTRAN IS the 
natural resource for a WIde 
variety of statIstICal appllca' 
tions. And the Jow subscnp· 
tion rate makes this powerful 
system extremely affordable. 
even if only one person in 
your org'OIzatlon uses it. 

TO l,n6 <)lo! "' ... , •. 'f1<'l1 I"" .t>u1>O<' ", 
,!'oSI.. Nac au,'dl"ll. 1'5OCI af'. If""". 
,.,,~. Ho-.."o"_ flo ... 110)6 U~A ... 11-01 
US •• LI, 10!! j.M 1·800-222 ''''Sl 
o...t>,Gt mf U s (.1Id ," ft.,,), "II (1UL 

112.1911 '.'" 19192) ''IIU ,"<c HOt 

PIt_..,,6 ""'"P'''. IKI'>""., .! ........ ,-0<1 
.obout §TAI1'tIOTI\N't • ... Sfl , .. ,,,,., 
AftOI-I".I.,. ""',---.., .... , ~ "",. "9 

t..1i 

Problem-So \ving Software Systems 
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This section Is the weakest In 

book. It Is overburdened With 

necessary references [CABO), [PG82: 
the above) and the treatment of 
topic is overly simplistic and S\i 

ticial. It does however provide 
background for the engineering 
nlques to follow. 

Parts \I and III comprise the 
the book, the nuts and bolts of 
ware engineering. In Part II, the 
Ject Is the purpose and form of 
puter language. Beginning prog 
mers are urged to master their enos. 
language and use templates 
organize language statements 
author uses examples. in FQR'TRA.~. 
discuss the rules and limitatIOnS of IX 
grammlng languages. Also presen 
are techniques for structUring daua' 
algOrithms to maximize the 
of a program. In Part 111 the ill 

discusses the importance and rae 
software development tools. r. 
reader learns why subprograms 
useful and how they can Increase 
gram reliability and portablhty. 

In Part IV, the final section. r 
done to excite the ImaginatiOn of ti 

reader. The author ties together cc 
cepts and techniques diSCussed earl 
by asserting that such engineering 
cerns as user Interface, appllcat 
logic. and data management are 
damental to software development 

Overall, there is not much wiSdO 
here for the professional softWJ 
developer. Clear1y. the boOk Is wrrtti 
for students and may serve well as· 
auxiliary text. 

11iE DEC PROFESSIONAL. M.\fIOI 
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D'(ue:t~... If ),OU have a multi-user computer system with \\brei II.® Lex lie or \\'ordStare soft .... rare. you can plug 

• IOto the CIT-500-and sec the whole pa~ at once. 

r 
The DEC VT 100$ compatible CIT-50(} has a 

~om ~~Dear " unique full p.'lge display for faster, casier ... ,'ord 1.
1 

processJng and text cchting. An ergonomic design 
with a display that tilts and swivels. a 
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"'S· i ~ " detachable keyboard with sculptured keys. 

O 
" mce~e Y OU~S and a non-glare screen. Programmable 
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A programmable pnnter port. And single stroke key functions for automatic centering 
uriderscorlng, margin set. insert/delete and charact?rlline. . 
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RSX INDIRECT COMMAND FILES 
6 
1. 
8. 
9. By Allen A. Watson. The Record. Hackensack, NJ 

STA 

Editor's Note: 111is installment of "Nifty Things To Do With Indirect Command Files' focuSeS on 
the "case" Statements or computed 00T0s. and Task Builds. OUr continuing series on hints 
and tricks using RSX Indirect Command files began in VOlume 2. Number 6 (November 1983). 

MENU PROCESSING - SIMPl.E COMPUTED GOTO 

Frequently In writing a command file one wants w pre
sent a user with a list or menu of options and then. based on 
his response, branch to an appropriate routine. After a lot of 
complex experimentation. usually based on a long liSt of 
things like ·'.IF CHOICE = "An .GOTa A", I arrived at a rather 
simple and elegant solution to this general problem. Here It 

Is; 

.ENABLE SUBSTITUTION 
.OPTION: 
; Please enter one of the following options: 

DELETE 
CREATE 

EXIT 
.START: .ASKS CMD Enter desired function: 

. ONERR NOSUCH I Trap for bad option I 

.GOSUB ·CMO' 

.GOTO SfAR'T 
.DELETE: .ONERR I Reset error trap I 

.: ... body of code for delete ... 

. RETURN 
.NOSUCH: .OPEN TI: 

.DATA There is no such command as ·CMD·. 

.DATA Please check your entry against this 

. DATA list of valid options. 

.CLOSE 

.GOTO OP'TlON 

There must be a subroutine labeled with the exact 
name of each option In the option list (upper or lower case 
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makes no difference). If the operator types in 'ADD" 
command file will try to execute a '·.GOSUB 
If there Is no such label. the ONERR statement will cause 
trap to "NOSUCH" which issues an error message 
redisplays the valid choices. 

An Alternate Approach 

If you prefer using numbered options Instead of ,norr" 
options, you could use basically the same approach, bUt 
stead of saying ",COSUB 'CMO'" you would say 
OPTCMD"', and Include labels such as ",OPT1:", 
and so on. in your file. You could then dispense 
ONERR statements by including a range check in your 
statement for the command number. e.g .. 

. ASKN {1 :9,] CMD Enter option number 
This has the benefit of consistent labeling for the 

Ing point of each option . 

Using Multl-ievel Command Files Instead 
of Subroutines 

If the functions you are performing are ":~~:.",~ I 
may want to write separate command files f~r 
tion to avoid having one huge command file. and 
facilitate testing of new functions . 

For example. we have a set of command files tNt 
voke Datatrieve to maintain a list of disk packs in 
file adds new packs, one deletes packs. one modIfieS C' 
contents of any field. one Just records a fresh copy date. 
prints a report sorted by volume label. and another 
sorted by manufacturer. 



mam command flle. called DISKLOG. does nothing 
nt a menu and, based on the operator's Input, In. 

5U~fue to perform the requested function. It looks 

done with Indirect Command files. 

TASK BUILD OPTIONS FOR INDIRECT 

ENABLE SUBST111tT10N 

enter one of the following option numbers: 

In t he MCR Operations Manual. Chapter 4 (The Indirect 
Command Processor), page 4-4. there are two options men· 
tloned for Indirect command processing. Both have very in· 
teresting possibilities; I have implemented only one. The two 
options are: a default command f ile to be executed if none Is 
given In the command line. and a default UIC to search if t he 
command file Is not In the current UIC. For both options. t he 
manual says ' 'To enable it. the value in the build file for the 
Indirect task must be changed." There is no mention. 
however. of where that file is located. what it Is called, or 
what value to modify. 

Log • pack copy 
Enter a new pack. 
_.pack, 
Print CUlTtOt disk log 
DIsplay disk log on terminal. 
Pnnt otd disk report (unImplemented). 
Pnnt disk report sorted by manufacturer. 
ModIfy any field for a pack. 
EXIT 
.ASKN {1:9.] CMO Enter desired function: How to Select Them 

OLGCMO' 
GOTO0PT10N 

Command flies called OLG1CMD, OLG2.CMD. up to 
Q.40. wst In the kxal UIC. (You could. of course. place 
in another UIC and specify the VIC In the command 

You have two choices. In fact. three build f iles are 
created during SYSGEN by the SYSGEN command files for a 
standard Indirect and versions using FCSRES and FCSFSL. 
You can proceed with the PREPGEN until asked if you want 
to mcx:llfy any files for the non privileged tasks. Answer yes. 
Then. during the actual SYSGEN. SYSGEN will pause to allow 
edits. At that time edit [1,24]ICMBLD.CMD (and/or 
lCMFSLBLD.CMD and ICMRESBLO.BMO). The symbol you 

• g,. 'O{1.S]OLGCMO , 
I have fOUnd thlS type of shell Interface between users 
programs to be one of the most useful things we have 

DPU 360 COMPUTER ROOM ALERT SYSTEM'· 

MONITORS/ PROTECTS YOUR OEC® COMPUTER 

• Interfaces directly to DEC Power Controller. 

• Monitors Temperature, Humidity, Smoke, Water Spills, line 
Voltage and Frequency. 

• Supresses Transients and prevents or delays automatic power-up 
after blackouts and brownouts. 

• El iminates the con fusion of multiple alarms by including all 
sensors and indicators i n one package. 

• Automatic Dialer calls you in case of trouble. Transmits digitized 
voice message giving an ID number. Room Temperature and 
Status Report on alarms. Or you can call it any time to obtain this 
information. 

• Interrupts power to the computer if operating conditions threaten 
safe computer operation. 

INNOVATIONS IN CONTROL, INC. 
409 Reynolds Circle, San Jose, CA 95112 

(408) 298-7218 TELEX 171596 

DISTRIBUTORS 
California o .t .. yte, Inc. (415) 579-1110; Colorado: Computer Facility Component, (303) 778-8488; 
Hawaii: Aloh. Assocl.t.s (808) 941-1574; New England : pow~r C~n.verslon' Systems (603) 434-2371 ; 
Northern New Jersey· Pol ygon O. te Products (201) 773-3100, OhiO. Harold Hard C.o. (614) 47 1-9700; 
Pennsylvania , Southern New Jersey, and Delaware: J.E. Cuesta & Co. (215) 265-5800, Texas: Computer 

Support Inc . (512) 736-2207 

DEC I.a r.Q,Ilerecl tradttmarll 01 Digital Equlpmen! Corporation 
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UNIX 
RT 

1 
RT 

RT RT RT 

AI last' A powerful yellne)lpenSlve networking pack
age lor AT-II and UNIX RCMP/RT and RCMP/ UX 
provide error-free interprocess communication be
tween twO or more systems connected by standard 
RS-232 lines. RCAF/ RT and ACAF/ UX prOVide remole 
file access. More than just 8 hie Iransler utility. 
RCAF/ XX software permits user-wnllen programs to 
access !iles on other systems. 
Prices Slart as low as $300 lor a pair 01 AT-II systems 
For further Information, contact 

HSG Research 
~ Development Corporation 

, HSC- , 170 eo",be," S" .. , 
Toronto. 01'118110 
canada MSG tX8 
(416)598-5982 

flT-" 01,,,_\ 01 Do9, ... EQ .. ~ CotI>O<''''''' 
UNIX •• ,, __ ,\ 01 _ UbOI'-'<>'_ 

6 years experience 
serving the needs of 

DEC USERS 
WORLDWIDE 

• 
SYSTEMS / PARTS 

PERIPHERALS 
BUY I SELL I TRADE 
PDPII VM 

Bryan 
Eustace 

(305) 392 -2005 

PDPS LSI 11 
Jennifer 
Eustace 

(305) 392 -2007 

TELEX 578-670 

IY/tem/_ Inc_ 
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want to modify Is OSCUIC for default UICar OEfCML fer 

default command file. Comments in the fil:;,~:W~d~' ~~~~ 
you need to know. I used [1.5) to maintain 
the KMS version of INO which we had been 
(OSeU1C = 00405 beCause 405 is the octal equivalent 
".byte I.S·) You can choose any Ule you want to use: 
the details on page 4-4 of the MeA manual. 

The problem with this approach is that re-1"nI"ng~ 
SYSGEN will create another copy of the lCMBLD.CMO 
and you may Inadvertantly lose your modificatiOns 
you remember to make them every time. So what I 
is editing [1.201ICMBLO.BLO. This is the file 
SGNBN.CMD to create ICMBLO.CMO and the other 
flies. Edit this file so that when 
ICMFSLBLO.CMO and ICMRESBLD.CMD are created. 
already have the glObalS set the way you want them. 

Finally. when you have re-taSkbuilt Indirect. 
distributed files will leave the task in [1.54). 
installed In your VMR command fIle. you will have to 
VMR your pack to install the new version. and that 
mand file installs the task from [3.54]. So. either 
new version to [3.54] before rerunning VMA. or JUst 
remove and Install In your startup command file. 

The benefits of having a default UIC for Indirect 
check are. basically. that you can create ·'global 
files" that are available for use by anyone on your 
The user does not have to know where the file IS 
s/he just types '·@filename·· and the command rile 
ecutes. no matter what Ute the user is in. Indirect 
always look first In the user's default UIC. and only If 
of that name Is found, will look In the system UlC. 

Having system-wide command files allows you 
Implement things like standard switches for comp'leS 
task builds, or mounts and dismounts; it lets you 
Indirect command file library for things like 
filespecs. and it lets you set up user Interfaces to 
pllcated taSks like BRU. 

Having a default command file that is 
whenever Indirect cannot locate the file called for 
interesting possibilities. You could do nice things like 
Ing the default file list all of the command files in 
rent UIC. You could even create a poor man's eo.nm,and ~ 
Interpreter by putting the user into an indirect 
file at the start (through LOGIN.CMD) and haVing tum 
his commands into that indirect program, For examP'f· 
types "BOMB·', your command file attempts to ,",,,,,,. , 
command "@BOMB··, If an invalid command were 
your default command file could display a prompt 
valid options and let him try again. You should start 
Command Interpreter file with " .ENABLE CONn~L.~ 
prevent CfRL/Z from eXiting the command file; thIS 
him from exiting to MCR. (The knowledgable user 
exit by typing CfRL/C and abortmg Indirect.) 
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Buf System 1032 doesn1 
compromise on the features that 
simplify your applications. Design 
using any host language or our 
built-in block-structured program
ming language, You can custom

ize data bases and output 
formats to satisfy your most 
demanding users. Yet you 
can modify any data struc
tures at any time. 

'" 

Try it out on your 0'NTl 
compute[ A 6O-day trial 
period costs just $85. See 
how easily System 1032 
manages your Dvm data, 
on your O'Nn system. Test 
our resrx>nsive hot-line 

~""~ support services. Watch 
your programmer productivity 
shoot up, and system effi· 
dency accelerate. 

ShO'N your V/J.$ who's in 
charge, with System 1032. 

Send in the coupon or call today. I System 1032 "" I 
I 0 P\e8S8ca11me I CCow9"r!983,$oII'WlreHouse 
I 0 Send me the latest on Syslem 1032 I S)'SIeffl 1022 II1d SysI8Tl IQ32"rEI Itacemarks 01 
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DATA 
COMPRESSION 

TECHNIQUES 

How to put 
ten pounds of 

stuff in a 
five pound bag! 

By Steve ROY 
New Haven. COnnecticut 

(Editor·s Note: SteVe Roy. president Of Diver
sified COnsulting ;n New Haven. connecticut 
will cover the fine points Of Data c0m
pression ;n a series of artldeS. He here 
shaws us the best way to compress floating
point data Into its tightest possible torm. 
Future installments will shOw hOvoJ to 
manipulate compressed data. and how to 
put other types Of data - lists. string. YIN. 
etc. - Into less space.) 
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"00 
I COHPRS _ COKpeESs 1S_lSfTE (l_liOIU)) nOlTIIiG-POU'T TO , BUilIt 
I IIfTEC£II (STOIlEO 1)1 A STUNG 0' SPECIFllO LEltGfII(T) Uti 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

I IIlTlI A SI'ECIrlEO MUKBEI or DECl)IA1. PUCIS. , 
SUB COHpeS(IM.OEC,COT . STI"BfTESJ,OECIMALSJ,EJ 

0Ii ERRoe GO BACI: 
KItllJS, slM.OEC<O . 
TsIM.OEC. l0. -DECIMALS' 
T:_l._T IF KiliUSJ 
TslNT{T ... 00001) 
TS:·· 
rOR Us" 'to 8YTES, 

Tl.lIlT(T 1256.) 
TBYTU·T-TI · 2S6. 
TsTl 
U"CIIRS(TBTTE$ 101 

NElT n 
E, :TBYTEJ)1271 oe no. 
COT.STR SsT$ 
SlJBDlO 

IDtEX!llI SIOI 
SCALE ro UTI&El 
TWO'S COHrtDWIT 
Q10P orr ElT'" 
TDIP OUTPUT STlIIIG 

I rOI uell COTPUT IIYT[ 

sTlln LO\I IITI 
I UI'LACE 'oIITK MEV DECIMAL 

KIIIUS, ).n t UCI: 8tTt: ONTO U 
I NEIT 8YTE (ruM, fUH) 

ovarLOW (SHCOLDN'T KAPPU) 
LOAD R£:JULT 
atE. BYE 

• TITLE UPNO{ III. STRS,OlT. DEC, DEClKAl.S"l 
• IODT 1000001/ 
.MUST tnt 
.KolDII 8 

EI'A.lO fIIOM BIURf ro n.OATINC- POUT - SoIl - 5/8] - nus IOUtllE 
\lILL ACCEPT ,NY COHPltESS.£D BINdt nlUIO, UD CClIIvut lT ro 

; FLonING-POINT FOII""T WITH A SPECI,IED NUHBtIt or DECIMAl- !'Uca. 
E!PNO:: Q.R ElftlI Cl.iA.I EX' AIIO HI 1WIT1S!.l 

Q.R RORD M!IT KIOHElI 
a.R Kleo M.lD[ll.! 
a.lt LORD UD LOW DROP IWITISSA 
CLR SIOII CLUJ! SICN 
ItOV 2(115),110 POINT 10 ro stlJlIIl IlDI 
HOY l(eS) , FlOAT POINT TO ooTPVT dU 
ItOV 6(15),RS POIIT TO DEClXlL PLACES 
HOY (RS) , OECI OECllUL PLACI COIIIIT 
ItOV (110).,e3 STRI.e ADURESS 
HOY (10),1_ SUING LOiCTII 

HOY ' Loeo..2,RO 
SUB U,RO 
TSTB (e)) 
BPt. IS 
I'!OV ' 100000 , SIGN 

u: MOV SIGN,Rl 
HVLOOP: Mova (13)+ , 12 

TST 11 
BPI.. 2' 

"'" R2 2S: KOYS R2,{RO)" 
SOB .I,MVLOOP 
1!O'iI IIDRO. R] 
ItOY HOlD, el 
MOl LORD, es 
SliAB 113 
S'oIA.B el 

"' .. " 1ST Rl 
BPL 1$ 
ADD I1 , R5 
ADC el 
ADC II] 

IS: 1'.0' 1 60,111 
TST 13 
SNE IIORKA.L 
TST .1 
BEQ 6J 
HOY ' .O,Rl 
MOY U,I3 
HOY IIS , .I 

ct., " 
II NORMAL 

POINT TO '11011 ilIA 
BACK UP to KAlE 100M 
CHIC!: SICW 
PLUS ••• 
INOICATS Nte'TIVl 
PUT 'fill SICiI 111 A IEGISTElt 
CiIlAS A BYTI •.• YUK TUM •• • 
WAS nils SUCICEI !lEGAllYE 11 

•• COKPLDtEJIT mE IiUKBElt 
PUT IT IN nit: \IOU: AI'" 
DO lT f'lll DfTLI£ mum 
PltPdl ro 1i00MAl-t1E 
KEOIUM OIOEl IwrnSSJ. 
LOW OIOEl MANTISSA 
ADJUST rol iDOIESSIIIIl SW Ita 
OlTTO 
DITTO 
HOItI WOU I' lIGAT"I ••• 
PLUS 
Cc»tPLDttn' DOllE, JIOW lJClDtDT 
,u)0 THE CUlT 
UD OIICI AGUW 
EIPOIItIIT 
ctllCX RIGII OIDU 
GO NOI.IW..IIt 
CHIC! KEDIUM OROEI 
~ ••• !'.AlB! LOll OItlIU IS ) 0 
LICSS :sRI"IMG NE£DElI 
ADJUST TlIE IlUHBtItS 

DON'T FOICET TO CL!A.J-UP 
NOV NORMALIZE 

de! 
de! 
do 
otI 

'" po 
po .. 
IV 

~ 

• • 
, 
~ , 
E 

"" DEC PROO'ESSO""- .""1 
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flo;Iung-pOInt ~ntanon of 
came abOut beCause computers 

to represent aU typeS of data In a 
"' form. It was designed to 

modate very large numbers as 
as very small numbers with the 

possablt number of Slgn~f1cant 
When It comes to data storage 

disk. however. floating-point 
tanon 'tS usually very costly. 

Since the gtneral format of data Is 
or knOWn when data flies are 

1'JnI!d. It would be much more effI· 
f to store the data In some form 
j!ff than floating-POtnt. For this 
/""'. I deSIgned a set of da'" com· 
ISSIOn routmes that convert floating· 
~ deCimal to fllted-polnt binary and 
(t-versa The belOW IlStings are of 
~ routmes. one does 4-word floating· 

COOlp<e5SlOl1 In BASIC·PLUS.Z. 
P.' the _ does 4-word fixed·polnt 

~
floatmg{lOlnt expanstOn In MACRO. 

Exdudlog laziness. the reason that 
c:ompre5SlOO routme wasn t wnt

en In MACRO, IS that compression Is 
rss frequentiy needed than expansion. 
p my apphcanons I have found that 
~V and UPDATE operatiOns on 
lIXTlpressec1 fieldS are performed less 
[!'quenlly than INQUIRY. REPOR'TING. 
..., DECISION processes. The speed 1m· 
ptM!ment by converting to MACAO 
INasnt oost jUStlfied. Furthermore. for 
Simple addItiOn, subtraction. Incre
ment, and decrement operations I have 
four MACRO routines that perform the 
operations on compressed data 
WIthout even having to expand It 
(listmgs In the next IOstaliment). 

To convert floating-point data to 
fixed.po!nt data. you must know 
where the decimal potnt will fall. For 
example, when dealing with monetary 
amounts where only dollars and cents 
are to be stored, the number of decimal 
piaces IS two. Next. you must deter
!TUne the sa.e range of the numbers to 
be represented, keeping In mind that 
the stored number will have no decimal 
point For example, 5123.45 will be 
stored as 12345. Knowing the size 

u: T3T 15 
8NE aa 
HOY fLOlT, 10 
0.1 (10). 
o.R (RO). 
a.R (10) . 
a.R (RO) 
JKP au: 

CRECI: LOW ORDElI 
VAS IT ZERO 11 
IlS •• , CLEU (liT TUGST ARBA 

; TRAT'S ALL POLlS I I 
aa: HOY ' 20,111 

HOY R5,I3 

; EVO LESS SIIInlMG MEgogo 
j ADJUst 
j CLBAN- UP LOW ORDER KANTISSA a.. '" NOIlKAl.: ; _8_BIT NORIW.IZAT10N 

THB 1I0RKAl.IUTIOIL STAJITS 8Y SHInING niB HANTI!!A 8 PLACES TO THE 
LtFT UI ALL _ 1I0RDS (12,1I3,R_,1I5). nlE SHIn IS ACCOHPLISlIED BY A 
SItOUENCE Of' SIIAB, a.RB, AND XOR INSTRUCTIONS, BECAUSE OP spggo . 
SUBSEQUDlT SilIf'TS (AT "HLLOOP") ARE PERFORMED ONE AT A TD1lI. CIIECJ:ING 
FOR A BIT TO APPElli III mE HIGH BIT OF THE LOW BYTE OF R2 (UP A HI). 

. 

SWAB R3 
HOY R3,I2 
SWAB 1_ 
SIIAB R5 
o.RB R3 
XOR R3.R2 
XOR R_,R3 
CLRB R' 
XOR 1_,R3 
XOR R5,R_ 
a.RB R5 
XOR R5,1-

COFY TO (EXP " HSB) 

CLEAR 8YTE I FROM HORD 
CLEAR EXPOIIENT 
IIiSERT BIT! 3 PRCK M:)RD 
CLEAR BITE 3 FR(II M:)RD 
FIX BYl! 2 
IIiSERT BITE 5 FICK LORD 
CLIWI BYTE 5 FRCK LORD 
FIX 8YTE -

IILLOOP: T!TB R2 
RAVE liE GOT A BIT YET 77 
(IN nlE UPOIlItIIT l.SB) 
CAN'T 00 NEGATIVE 8IU " DEC Rl 

..... '" lot. a. 
ROl. 13 
ROI. 112 
BJI IlU.OOP 

SHIn 15 LEFT 
THD SIIUT U 
THEN SIll" R3 
AND FI1 .. LLY , 12 
AND DO IT AOUII 

power Controller 
SPIKE, NOISE AND SURGE PROTECTION, 

EMI/RFI FILTERING. 

NOW! THE DEC COMPATIBLE PAIR 
"Z-LINE- power controllers for the DEC user. 
" Z-LINE" power controllers provide EMI & RFI filtering with TRIPLE NOISE 

PROTECTION: common mode. differential mode, plus high-frequency ground 
Isolation including multi-stage spike, noise and surge protection. 

-Z-LINE" power controllers incorporate a new and unique cable management 
feature for SYSTEM-FRIENDLY INTEGRATION. 

European, Far Eastern. hospital grade and custom models available. 

I'l l.lZZI I·:.\'(:/.\U ' IH.\ (; I.\ C 
SuUt> Sit"" s.m. All •. CA sn7001-NWj r7r4/S40-422l1 

QRCU: DZC!e 0fI READER CARD 

"'EO' 



range of the numbers to be stored 
allows you to choose the size of the 
field (in bytes) that is to contain the 
compressed number. 

Numbers between -128 and 127 
require one byte, -32768 to 32767 re
quires two bytes, and -8388608 to 
8388607 requires three bytes. In 
general. the ratio of digits (expanded) 
to bytes (compressed) for signed 
numbers is: 2/1. 4/2, 6/3, 9/4.11/5, 
14/6. This means that a social security 
number or nine-dlgit zip-<:ode can be 
stored in four bytes. Telephone 
numbers. including area<ode would re
quire five bytes. Six-digit account 
numbers can be stored in three bytes 
(seven-digit positive numbers can also 
be stored In three bytes). 

These two routines are designed 
to be invoked from BASIC-PLUS-2 via a 
CALL statement. The decimal numbers 
are double-precision (4-word) f1oating
point. and may not be passed in integer 
format variables or constants. The 
compressed data is passed as a string. 
and to minimize BP2 string manipula
tion. may be passed (unsubscripted) 
from MAPs or COMMONs. The variable 
BYTES% in COMPRS specifies the 
number of bytes to be used for the 
compression. and must not exceed six. 
The variable DECIMA1..S% must be an 
integer (especially for EXPND) and 
specifies the number of digits that are 
to the right of the decimal point in the 
decimal form of the number. Any 
digits further than DECIMA1..S% places 
to the right of the decimal point are 
discarded. 

One other variable used in 
COMPRS. E% returns a zero value if 
the compression worked. and a -1% if 
the decimal number was too large to 
fit into the signed fiXed-point string. 
Proper program design will allow for 
the elimination of this variable and/or 
Its being tested. 

To compile COMPRS. specify 
"COM/OBJ/NOLINE/DQUBLE" to BP2. 
To assemble EXPND. specify "EX
PND = EXPNO" to MAC.TSK (preferred) 

2$: HOV DECI,II0 
SEQ IIII...IlOHE 
sus IIO,RI 
HOV Rl,tlP 

GET nlE D!CIHU.-PL.l.C! COQIfT 
NO DECIM.l.L-PL.l.CES II 
DIVIDE BT ( 2 " D!CI ) 
SAVE ilEAL ElPOIIDT rot UTD 

ASL 110 HUE DECJHU.-CODIIT .I.JI OPTSET 
ADD IPOVERS-2,1I0 POllfT 1111'0 THE POW!IIS_OF_S T.l.IlU 
ItOV ( RO ) ,DECI SUE DIVISOR III DECI FOil IlO\l 

NOlI THAt IIE'U DIVIDED BT ( 2" DECIl, II! HUST DIVIDE BT ( S" D£CI). 
TO ACCOMPLISlI nilS, liE DUIDE EACH MAlfTlSSA BT (5" DECI ) , .I.tID GLUE 
THE ROUIHDEII ONTO THE NEIT LOWEll M.l.MTlSSA . nI£ LOIIEST H.UTlSSA 
DlVISIOti YIELDS A IIDI.I.ltlD!II WHICH 11£ AL.SO DIVIDE If ( S" DECJ) TO GET 
SOK£ lRT£RPOLATlOH BITS rOR T1!E SUBSEQUENT aE-lIOlH.lLnATlON. rllST, 
HOIiEVER, WE KIST BORIIOW SCI'.E L.OII OIDEI! BITS TO COHPE"S.l.TE P'OI nil 

; FACT THAT liE KIST 00 01VISIO"S WITH IS-BIT OOOTIDTS. 
DIVIDE: CLa 110 CL.EAJI HIOH IIOJID Of DlYIDaD 

.I.Sl. 1111 BOaROW OWE BIT FlOtt I' (NOlO) 
IIOL 113 HOVE IT THRU 113 ( KO~D I 
IIOL 112 AND OIlE IT t1) 11Pt/1 
ASL R3 BOR~OW .I.)IOTliEJI fIIOM 13 ( IIO~D ) 

1I0L R2 AND CIVE IT TO aPt/I 
SUB 12,EXP MAItE EXPOIIElIT IIEtLECT BOUOWS 

AI.L DONE IIITH PIIE_.lLIG'''MEt/T NONSEt/SE ••• 
HOV 112 , 111 
DlV DECI,1I0 
MOV RO,EXPHI 

1'l0V IIl,RO 
HOV 113,Rl 
.1.511 110 
IIOR III 
DIY DECI , RD 
ItOV 110 , 113 

HOV 111,110 
HOV U,III 
AS.RO 
ROil 111 
DlY DECI,II0 
HOV RO,III1 

ItOV 111 , 110 
HOV 115,111 
ASII RO 
11011 111 
11011 112 
DIY DECI, RO 
HOY 110,115 

HOV 111 , 110 
CLII 111 
lSI. R2 
lOR Rl 
ASII 110 
11011 III 
DIY DECI , II0 

NOlI VE HAVE TO GLUE .I.U. OF 'nIE 
.l.SL 110 
lSI. RO 
1I0L 115 
lSI. RO 
IIOL IS 
ltOL 11_ 
ASL 110 
lot. RS 
ROL 1111 

LOW WOlD OF DIYllIDiD 
DO rUST DI1'1SIOII 
SAVE £XPHI 

RDtAlIIDEII TO Hroll WOlD or DlVIDDD 
LO.I.D LOll WOlD or OlYllIDO 
COHPEHS.I.T£ rIlST "80111011" 

DO SECOND D1'ISIO" 
SAVE Hoao 

aDlUJIDEI TO HIGH VOID or DIflDlU 
LOAD LOW VOID or OIUDPD 
COHn.SATE SECOtID "1011011" 

DO THUD DIUSIOJl 
SAVE HOIID 

IlOUltiDD to HIGH VOIID or D1nDIII~ 
LO.I.D LOW VOID Of DI'flDDD 
DfSllRE a.W SIn BIT 
IIOTAn TKIIQ;lGB L.OIID ••• 
SAVE LOIID L.S. aIT 
DO roollTH DI'1310" 
SAVE LOIID 

IIDt.l.lNDtlI TO IIIOH VOIID OP DIYlDDD 
110 LOWEJI OIlDEII 
RESTORE LOID L . S. 81T 
SHOVE IT lITO LOll WOlD or DlYlDOOl 
DOH'T fOIlGET: IS_BIT IItSULT 
HEANS SH.I.LLER DIVIDEND 

; DO ONE LAST DIYISIOII 
15-BIT IIESUL TS TOG!TH£Jl ••• 

STAItT WITH T1!i SUPEa LOll OIDU 
SHIFT OOT A BIT 
LOID IS rIXED 

HOlD IS rIXED 

ROL 113 ; HOlD IS rl.ttQ 
HOY EXPt/I,R2 ; aESTOI! ExrlU rol Jl()1H 

WE KI ItOV EXP,III ; II£STOIIE "a£.I.J.." ElPO.bT 
ST RE-HOIIM.l.LlZE THE HAlITlSSA BY SHI"ING IT TO THE LEFT unlL 

THE IUGH BIT OF THE LOW BITE or "EXI'III" IS SET 

WilD THIS IIAPPENS, Rl IIOLDS THE EXPONDT ( WHICt ~ST B£ KiDE UCW 121 
~~D ~TTACHED TO THE HICH OIDU MAlfTlMA ) . THE BIT WICK CAUS£I) THE LOOP 

o IS DISCAIIDED ( ASSUMED BIT ) , .I.JID THE HOItW.UATlO. IS tXlI'lPLETI 
NLL.OP2: TSTB 112 • 

IlKI IILDOH2 HOaE HOIIM.l.LUATiON 
DEC EIIT Ir DONE 
ASL :~ DECIIE.l..SE EXPONDT 
1I0L 115 LOWEST LOIID 
lIot n LOID 
Rot. 113 HOllO 
1101. 112 HoaD 
SII HLLOP2 EXP , HI 

MAl ITEIIATIONS: 12 ( D!CIIU.L ) 

C 

5 

C 

a 
1 
c 
b 
I 

c 
t 

P 
a , 
o 
b , 
• 
a 

, 
• o 
p 
,. 
u , 
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lr MACRO.SAV At this pomt you have 
objeCt modules (.OBJ files) that 

can access from BP2 programs on· 
II if you tell the task bUilder that they 
R to be included In the task They 
:annat be accessed from BP2 pro
)Offi5 that aren't task-built. The 
podu!e names can be Included In the 
0Dl file. or In the build command as 
1lI1ows, 

BUllll progI'lm,COMPRS ,EJ(PNO/optIORS 

A much easier way of having the 
:ask builder Include these modules 
~ you use them requires their 
w.bme installatlon into your system 
ibject library This Will probably have 

~
dooe by a pnvileged user. but 

, done, you Will never have to 
that the routlnes are to be In· 
In your tasks. They Will be 

~uded automabCally To Install them 

NLDOHZ: .... " BeC NLDOIIE 
ADD ",R5 

"" .. 
"" " "" " NLDOIII: BJ:C ' 177600 , 12 
ADD '200,11 
ASH ' 7,11 
ADO 11,R2 
ADD 31011',12 
I10Y fLOAT, RO 
ItO, 112, (10) . 
HOY R),(lO) . 
ItOY 1'-,(10 ) . 
ItOY R5 , ( 1 0) 

, 
8TI: RETURN 
, 
FLOAT: .IIORD 0 
DECl: .1101.0 0 
EX': .1I0RD 0 
31011': .1I0RD 0 , 
EX'HI: .WOID 0 
HORD: • WOlD 0 
I1OID: • WORD 0 
LOJtD: • \fOlD 0 

.RADIX 10 
POW £15 : • WORD 5 

.1I011D 25,125 , 625,3125,15625 

."" 

'UPUE TO ROOND RESULT 
< ., 
II!CRDlENT 15 

CUlY Ino &lP IS lJU'OSSI8LE 
a.1WI THE BIT (ASSUMED BIT) 
DPONRNt IS £ICESS 12E 
-'LIGI! till UPOfI£)It 

; ATTACH I:1PON£)It 10 KS8 
; TACI ON tilE SIGII 
; POIIIT t o THE I!SIJLt AREA 
; LOAD THE nOATINO_POINT RESULT 

; POINTER TO RESULT 
; DECIMAL-PLAC! COONTER 
; EXPONENT (ALONE ) HOLDER 

SIGN HOLDEI. 

; !IP .. HIOH!!T ORDER IUNTlSSA 
; RIQH ORDU IUIITlSSJ. 
; MEDIUM OlDER M.UlTISSA 

LOW ORDER IWiTlSSA 

POIIERS_Of_fIV! T.lBL! 

~
the library, the command line to 
e librarian ILBR TSK) Is 

BP200M/IN= EXPNO,COMPRS· r-r~===================~~-I About compressed numbers: They 
~stored in two's complement binary. 
jherefCln! their sign can be tested by 
hec:kmg the ASCII value of (the first 
~of)thestnng, If It is greater than E· then the number 15 negative Post
!~<: compressed numbers make ex
~lent ,'keys" In Indexed file struc
ures, since they represent data com
~y lY!eldlng smaller Index trees) 
lid in the correct format to Insure that 
Ile data is retrieved in numerical 
rder. FIoating'point numbers cannot 
e used as keys, SInce the algonthm by 
rhich fIoating·poInt data is stored 
oes oot)'leld strings that translate to 
nUJnerical order 

One complex data structure that is 
iISiIy Implemented With compressed 
ata is an Indexed file that IS to be 3(. 

2Ssed forward or BACKWARDS. 
0SitJve compressed numbers yteld key 
:!lilIeS that advance forward through 
'Ie file, while the same numbers 
i!Qated and compressed yield key 
!lues that go backwards through the 
Ie! Have fun! 

UNIVAX Your PDP 
Put the speed and performance of a VAX and the power of the UNIX· 
operating system In your PDP-I t/23 With Cambridge Dlgltal"s new 
UnNax board 

Our 32·blt, MC68CJ(X)-based Unlvax features a throughput that 
approaches 1 MIPS, a complete memory management Uf'llt that pro
Vides 16 Mby1es of logical address space within the 4 Mby1es phYSical 
address space of the Obus, a dual bus architecture with a dual port 
memory that allows uninterrupted high speed 110 transfer and direct 
memory access Plus, the UNIX operating system, all ()(l a Single quad 
board deSigned to replace your present PDP-11/23 processor rrodule, 
Protect your PDP Investment, call Cambridge Digital Systems today for 
our new system catalog 
Main Offtce Dept. 7504 , 
PO Box 56B,65 Benl St. __ __ _ ..-

Cambridge Massachusetts 02139 .... - .• - '- --~.:-
Telex 92_'401fCOMPUMART CAM ~ _=, -:.:= :::.. -.:: 
8()().343·5504 ~ = ,- -. :':' 
In Mass call 617·491-2700 i"f' --
New York District Office ;;, = --
516-935-3t 11 ~ .. ~=:':.,~2;::;~fl G.l!r-

'-' .- i=;";::; 

fu;F.dge in System 1nt"l~Xl 
800-343-5504 

. .-
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VMS GETS A LfI'I'LE HELP 
FROM A FRIEND 

By Ed Vaccaro. Shared MedIcal Systems. Malvern. PennsylvanIa 

As a data processing development 
manager for a manufacturer it was 
part of my job to make sure our com
puter system was serving the business. 
not vice versa. 

The firm had been using a Data 
General minicomputer with the 
operating system MicaS for eight 
years. But the company. a 510 million 
a year operation. had outgrown it. It 
didn't take much shopping around for 
us to settle on a VAX. We were im
pressed with the programming 
facilities. especially EDT. by the 
operating system architecture and the 
ease with which programmers could do 
very sophisticated work. To put It in a 
word. the facilities were excellent. 

We bought a 780 and installed it 
in April of 1982. hooking it up to the 
MiCaS and about 30 dumb terminals 
- the standard VT1QOs. 1025 and 
131s. Our users were order entry 
clerks. sales help and managers doing 
text editing and word processing. This 
was a group of users not only gunshy 
of the "new technology:' but people 
who would never regard the VAX as 
more than a means to an end. 

It didn·t take us long to find that 
as powerful as the VAX was in OCL. it 
was missing some basics. For example. 
the system lacked the ability to help an 
unsophisticated user recover from a 
crash and allow him or her to keep on 
trucking while the DP people analyzed 
the error. In short. we needed to reduce 
down time on the system. 

We had the advantage of working 
on a virgin machine. So we were able to 
define our needs accordingly. Users 
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Step 1: User executes main command procedure 
Main Command Procedures: 
$ XXX 
S XXX any Site specific environmental setup requirements 

$ Loop, 
S Run CMD 
s Cota Loop 

FIGURE 1. 

5 Set noon 
S Run cmdsetup 
S ·User_Command· 
S If sstatus then gato clealL-exlt 
s run crashtrap 
s clea"-exit: 
s exit 

FIGU RE 2. Command Procedure Executed by CMD 

wanted menus. But they dldn't want 
to plow through three or four levels of 
them before they got to a process. 
Some users wanted direct access. the 
option to skip the menus altogether. 
But they still wanted to be able to use 
menus for help. 

What we came up with was a 
superviser or piggyback system we 
called CONTROL. Its genesis took an 
afternoon for the design and a man-

year to write. 
CONTROL. as Its name 

controlled the user tefTnlOal 
and acted as the interface ___ 'r 

user and VMS In the same way 
peteer controls a manooette. 
OCL itself serves that purpose 
usurped it. not by 
putting CONTROL on top It 

The system had three masn 
ponents: dynamIC menu 



and access control. print file manage
ment and routing. and broadcast 
message management. 

When the user wanted to Invoke 
CONTROL. he or she executed the com
mand procedure shown in FIgure 1. 
That in tum invoked the Control Menu 
Drive (CMO) program which took 
charge of the terminal session. CMD 
would accept commands from the user 
teonlnaJ. evaluate and analyze them 
and check to see if the user haC! access 
to the process. Once it did that. CMD 
would Invoke the command procedure 
shown in FIgure 2 by issuing a IibSdo_ 
command service. 

Notice In Figure 2 the S 
'user_command' executes a symbol 
set up by CMD which Is the equivalent 
of a run-program command. That 
makes the command procedure gen
eric - It runs any program the user 
has selected. 

When the user was finished with 
at process. CMD would Interrogate S 

Utus to determine whether the pro
ram completed normally. If It hadn·t. 

CMD would Invoke crashtrap. 
Crashtrap would store the name 

of the program that was running and 
status value in a file along w ith the 
message text from the system. such as 
file not found. It put the message on 
the screen, "Previous program ter
minated abnormally. Call data process
In9 Immediately." It would then lock 
p the terminal. DP would copy the 

;creen using a screen printer, enter a 
~word and free the terminal to 
'e'bJm to a menu. 

This only works if your OP depart
llet1t can respond Immediately, which 
~rs was able to do. so we made 
nshtrilp optional. We wanted to 
pake sure we dldn't miSS anything in 
~bugglng. plus we wanted to get In
:ormatIOn as soon as possible about 
t.! user written program. 

We also discovered this feature of 
;oHmot demysufled the system for 
~r users. They weren't afraId of it 
~ymore. They knew if the Job crash-
d. someone would be there promptly 

fix It If we knew no one would be 
'<Iilable, we simply removed the 

Oevk::e and they could go on 
merry way. 

Next we tackled security, VMS' 

protection system didn't give us the 
flexIbility we wanted to control users' 
access to programs. VMS structures 
the file protection in groups. In our of
fice there was too much cross-tracking 
to make that practlcal. We decided 
what we needed was a per process ac
cess method keyed to menu entry and 
the use of a menu editor. 

The menu method worked this 
way: Once a menu Is created it's access
ed vIa the CMD. The CMD displays 
menus. accepts command selection. 
evaluates the user's access privilege 
and actlvates the selected program, 
Menus may be modified at any time. 
The menus dynamically link to pro
grams and are capable of limiting ac
cess on a per user basIs regardless of 
protection, or UIC codes. 

Information about each process 
that could be executed from CONTROL 
was put into a file in a special directory 
called CONTROL-database. That infor
mation Included: the name of the 

menu command. full file specification 
of the program and the security access 
Information, There were two classes of 
access - global and limited. For the 
latter. each user who had access was 
stored on the database record, Mainte
nance of security access and menu en
tries was performed via the CONTROL 
menu editor. That gave the system 
manager more control over user access 
than VMS does. 

Next we tackled the print file 
management system. We called ours 
PFMR, for Print File Managment and 
Routing. It's designed for use in multi
ple printer environments where It's 
desIrable to route reports to a printer 
located closest to the terminal on 
which the user Is working. That way a 
sales manager could order a report In a 
conference room while a meeting was 
In progress. 

Our shop's hardware consisted of 
five LA 100 character printers and the 
mighty LP11 900-J1ne-per-minute line-

Big System, Small Price 
Introducing Cambridge Digital's System 94. The Iow-cost. mulh-user 
system based on the POP-11I23leatures 70 Mbyte Winchester storage 
WIth 45 Mbyte streamer tape. memory management. up to lour Mbytes 
01 RAM, and lour senal 110 ports 

Plus you get your choice of ·UNIX based operating systems, RT-Il. 
RSX-ll M. RSX-ll M-Plus, or TSX-Plus and application software. You can 
even add VAX performance to your System 94 with Cambridge Digital'S 
new UniVax board. 

Order your System 94 today. We guarantee YOU'll get a system that IS 
fully tested and ready to go the day you get it 
F()( more Information call or write. 
Main Office Dept 7504 
PO Box568.65BentSt. 
Cambridge, Massachusetts 02139. 
Tetex 92-1401/COMPUMART CAM 
800-343-5504 
In Mass. call617-491-2700. 
New Vorl( District Office 
516-935-3111 

The Edge in System lnre!lf3lklfl; 
800-343-5504 

CIACl..E 0288 ON READEII CARD 
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printer all spread around different of
fices. One of them was set up to ex
clusively handle special forms. In addi
tion to automatic routing. we needed 
the system to purge itself without user 
intervention. In other words. we didn't 
want our users to have to clean house. 

All of the other processes in CON
TROL were designed to be executed 
from the terminal. But PFMR was dif
ferent. It was started up as a detached 
process during system initialization 
and is resident at all times - a 
monitor, if you will. 

We had to fool the system into 
thinking it was interactive so it could 
intercept broadcast messages from the 
VMS print system. To do that we had 
to assign a permanent terminal port to 
it. We also had to make entry modifica
t ions in the Process Control Block (PCB) 
to t rick VMS into thinking PFMR was 
actually an interactive user. A user 
name entry and a terminal number had 
to be put into the PCB. I also had to 
create the process permanent files and 
process logical name table normally 
created during an interactive log.jn 
from a terminal. All print requests 
were dispatched from PFMR to VMS. 
Users interfaced to PFMR through the 
command SPOOL. This replaced the 
print command. A user could still use 
the normal VMS print method. but he 
or she only could invoke PFMR by using 
the SPOOl command. It functioned in a 
similar manner to the print command; 
i.e .. spool/copies = 5 filename. 

For the routing function we got 
rid of VMS' typical printout command: 
print/ que=tta6 myfile.lls. Our users 
could call up a menu and order a sales 
order report. The Inquiry screen would 
then ask them questions. build a com· 
mand file and submit It to the VMS 
batch queue. That way the user could 
continue to work on the terminal while 
the report. no matter how lengthy. 
was being processed. It wasn't unusual 
for the system to handle reports that 
took an hour and a half to process. 
When the report was completed. we 
wanted to be able to notify the user 
cleanly-without destroying a format· 
ted screen. a glitch In VMS. So we had 
CONTROL intercept the broadcast 
messages. 

We took ca re of the automatic 
routing by drawIng up a "floor plan"" 
outlining the locations of the terminals 
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and the nearest printer. Now when a 
report finished processing a request 
was sent to the CONTROL print 
system. It would tell the VAX to print a 
specific file. pinpoint what terminal 
the user had submitted the report 
from. and send it to the appropriate 
printer. It would then wait until the 
user exited from a process before 
flashing the message that the report 
was complete and on what printer. 

To accomplish the automatic 
purging. CONTROL kept a record of 
each report that contained Instructions 
about its demise. For our purposes re.
ports were earmarked for immediate 
destruction. 48-hour destruction (not 
over weekends) or eternal life. We used 
the VMS timer services to do this. 
Every hour. PFMR would go through 
its cleanup routine and determine 
which completed files were to be 
purged. 

The beauty of PFMR was that it 
interfaced directly with the standard 
VMS print symbiont. 

The final piece of CONTROL was 
the Broadcast Message Management 
system. It intercepts the VAX's broad· 
cast messages and stores them until 
they can be safely displayed w ithout 
disrupting a user and destroying a for· 
matted screen. or it displays the 
message on the last line of a screen. 
We dId this by writing a set of terminal 
input routines whIch made it easy to 
do reverse video. highlighting. under. 
lining by coding the call to the input 
routine. 

The Input routines associated the 
user's terminal with a VMS mailbox. 
When a broadcast message hit the as-
sociated mailbox. the input routine 
would intercept the message and. 
based on the parameters specified duro 
ing program development would: (a) 
display the message at the line deter. 
mined by the programmer (b) hold the 
message until the program explicitly 
requested a display. We didn't worry 
ourselves about the terminal 
commands. 

BMM was the only service that re
quired modifications to the existing 
programs. 

CONTROL was written In native 
mode macro for VMS exclusively. Its 
present version is the second genera. 
tion of a system developed for Harold 
Beck & Sons Inc .. Newtown. Pa. ~ 

DEAR 
DR. DEC ........... ~ 
o.r Or OK. 1M OK Pro. 
Boll J6Z. ArTUIf. PI. 190(2. 

',-," ' . " "'t'! 
, , ~ 

Dear Or. DEC: 
I am an end·user 10 the d,,"''''~'' 

business who purchased a PDP 
last year. We had been uSing 
Ultimacc System based on a 
General Nova 1200 , ... ith 16K. 
disc drive with 5 MS. 2 CR:Tsaodl.~ 
1 pm printer. Our new DEC 
30 MB. four CRTs. h .. O LA,lll) ",.wi 
and three Rl02s. 

Our busin~s has not chaol!ed...j 
1983. and I iind that what tool 
16 man·hours on the old ~y~tem 
takes 24 to 30 man·hou~. 0.., 
gramming house i~ saying I 

best that can be done and 
seems to concur. We haH' 
"oodles" oi money and lime' 
to take a giant step back\\ard 
suggestions? 

,\.\auhew J. ~ti 

Cantor Bro~ 
Farmingdale, 'e-." 

They have RT·, IXM and the, 
SE'erns fO be in DIBOL. Tht' 
(hal comes up is. 

a) Gel an 11123 -+. a ne\\. 001 
backplane for 22·blt add(~,mg 
leas( Y1 MB, 

b) Get a RSTS liceme. 
c) Don '( buy (hal 730. 
The abo\e presum(>!. that rhe·~"1 

tion can be 'poned' to the 
vironmenr. 

Since your old application 
MACRO, ~'Ou will bt> hard 
duplicate Il!i performance '" 
soon as DEC announc(><' 
your 11123+ to an 11173. 

Dear Dr. DEC: 
Perhaps I can shed some Iof' 

Thomas H. Haydon's question 



downloading executable images to an 
LSI-Il. The DECnetNAX System 
Manager's Guide describes a process 
in which RSX-' , S systems images can 
be booted on a remote PDPT' system 
via OECnel. However, th is is really 
O\'erkiIJ for many applications. 

There are two other ways to load 
code into an lSI-' , using only 
microODT and the serial console 
which is part of every l SI-T , . To do 
this you will need a serial interlace 
!OLV-lI compatible) wired for the 
standard console CSR and vector 
(777560160) on the remote system. On 
the host system you will need a serial 
port of any type; i.e., Dl-II , DH-Il, or 
OMF-32. This port must set noecho 
and at the same baud rale as the 
remote system. You will also need to 
write a little program to drive the port 
and format the load image for 
transmission. 

The first method is to use the binary 
load and unload commands of 
microDOT. These two commands are 
somewhat documented in the 
Microcomputer Handbook. They are 
used by DEC during final assembly and 
lest to run their APT (Au tomated Prod
uct Testing) system. You could experi
ment with this method, since I have 
never tried it. The other method I have 
used. and it works prelly well. 

This method uses a program running 
on the host system to simulate the 
dialogue that one would use to enter 
the program by hand via microODT. 
To use thiS method the lSI-I' has to 
be wired to halt and go in to 
microOOT on power-up. The host 
System reads the output of the l SI-II 
al'ld looks for the "til" prompt. When 
it sees the prompt it sends the starting 
load address in octal ASCII characters 
followed by a slash character. It then 
wall5 for the echo of load address, 
"ash. and cOnlents of that address, 
al'ld reads it all in. It then sends the 
IW!\\' contents of the address in octal 
ASCII characters follo\\ed by a hne 
~,and only a line feed. Because the 
host sy~lem sent only a line feed the 
next location is opened and ready to 
be depCMed With its contents. You 
CPnhnue like thiS for the whole image 
lod when you are done send a car
riage return, followed by the start ad

ress of the image, folloVved by a "Gil 

!"""""'..,.AL MAIICH ,,.. 

for go and you are off and running. Of 
cou rse your program will have to have 
the code in it to communicate with the 
host via the console, but this is trivial. 
You would probably want to include a 
checksum of some sort in your load 
procedure. 

You can see how simple this system 
reaJly is. We used it to load code into a 
PROM burner and to communicate 
with other stand-alone systems. How· 
ever, you may want to give the first 
method a try since every DEC system 
with a serial console (VAX, LSI , 
PDP I 1/44) has a facility of this type to 
allow APT to be used, and this may be 
one of those good old " undocu
mented features" which can be very 
useful. 

Dear Dr. DEC: 

Joel K. Gallun 
OAO Corporation 

Greenbelt, Maryland 

In response to Nick Kushmerick's 
Question of November 'B3: 

I started to submit a response 10 this 
one, bu t I figured there would be 
several others with the same response. 
After seeing the responses, I couldn' t 
help but offer my two cents' worth. 

The problem of cursor addressing in 
VT100 mode from FORTRAN pro
grams is that of suppressing the 
leading space when the cu rsor address 
has less digits than the field-size. I had 
been resorting to means as described 
in the January issue, until I realized 
that FORTRAN-77 has a format mode 
which will use leading zeroes to fill out 
a field. For example, the following 
code will move the cursor to position 
(X, YJ and plol an asterisk : 

WRITE(S, lO) 27.Y,X 
10 FORMAT(lX,Al , T ,J2.2,';' ,13.3,' H··) 
By specifying the format as 12.2, it 

tells FORTRAN that the field will 
always be two digits, even if it has to 
pad on the left with zeroes. 

Paul Barrett 
General Railway Signal Company 

Dallas, Texas 

m 

Get the PDP DEC Can't Deliver 
Get a System 58 from Cambridge Olgilalll"s the most compact, power
ful PDP you can lind, With performance levets no one else can deliver. 

When you buy a System 58. you get a PDP-11123, With your chOice of 
10 4. 20.8, or 41.6 Mbyte Winchester storage and one Mbyte Floppy 
back-up. Our powerhouse features an eight-slot backplane that IS a 
fully extended LSI bus With 22-blt addreSSing capability. a multi·port 
serial 1/0, and up to 4 Mbytes of memory All packaged in a 5 '/4-lnch 
compact enclosure. 

Then, select your chOIce of operat ing systems and application soft
ware. And, naw you can even add VA'X performance to your System 58 
With Cambridge DigItal's new UnlVax board, 

Order your System 58 today. We guarantee you'lI get a system that is 
fully tested and ready logo the day you gel It. 
For more informatloo call or write 
Main Office Dept 7504 
PO 80x 568. 65 Bent SI 
Cambndge. Massachusetts 02139 
Telex 92-1401/COMPUMART CAM 
800-343·5504 
In Mass call 617-491-2700 
New Yort District Office 
516-935-3111 

Cambridge 
III_Digital 

.... c~ 

The Edge in System Integration. 

800-343-5504 
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SIMACS 
SYSTEM INDUSTRIES MULTIPLE ACCESS CONTROL SYSTEM 

By Albert B. Chu. Ph. D. 
SIMACS Software Development. System Industries. MIlPItas. callforma 

Many mlni<omputer users find that they need more 
CPU power than a single processor can provide. Rather than 
procure a more powerful or larger processor. one possible 
solution is to add one or more similar processors to their 
system. This solution introduces a further problem. Both 
processors must share the same data base if they are to be 
viewed from an application program or a use(s point of 
view as a single system. Of course, such an addition must be 
completely t ransparent to any existing application software 
or user programs. 

The hardware already exists which allows mUltiple 
CPUs to access a single disk storage device. However, unless 
there is some form of communication between the CPUs it 
is difficult to maintain the integrity of the data on the com. 
man disk storage device. Each CPU can make changes to the 
data structure without the other knowing about it. 

There are some partial solutions to this problem. 

LOCAL AREA NElWORK METHOD 

NETWORI 

----------+--------------------+---------~ 
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I 
I 

+----+----+ I I 
I CPU A I 
I I 
+---+---+ 

+---, ...... + 
I CClITIIOI.L811 I 
+---+----+ 

---+ 
I I 
I DIllE I 
I I 
+--+ 

FIGURE 1. 

I 
I 

+-----+-----+ I I 
I CPU B I 
I I 
+-----+-----+ 
+-----+------+ I COIITROLL811 I 
+-----+------+ 

+--+---+ 
I I 
I DIS( I 
I I 
+------+ 

As shown in Figure 1. all requests for access to thea 
mon data base come through a single CPU via the local 
work. This CPU treats all these requests simply as a 
local user. This provides a limited Increase in processr 
power because each satellite CPU can handle Its own frrI 
end processing . However. the single CPU still has to han1 
all the data access requests. thus Increasing the load on t!; 
CPU and creating a bottleneck. This Is typical of any mas:I 
stave relationship. 

While networks are useful for remote access. theyl 
troduce an overhead in both CPU time and 1/0 throug 
They provide only a limited degree of system Integl'i1 
and need special protocols to access the data. File tra 
may also have to pass over other hosts before reachIng 
destination. It is generally not worth the cost to use a 
work merely to gain access to a file system. 

DUAL CHANNEL DEVICE OR DUAL 
PORTED CONTROLLER 

+---------+ 
CPU A 

I 
I 
I +----. --+ 

• - -t - __ + 
I CClftROI.L811 I 

I 
I 
I +-_-+ 
I I I 

• --+ 
I I 
I CPU • I 
I I 
1 • • + 

i ~oi:i.ii . . .... 

I 
I 
I 
I 

+ ._ DIllE +1-__ .... 

I I 
+----+ 

FIGURE 2 . 
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THE CONCEPT A VT+ DISPLAY TERMINAL 
ANSI standard conJormance. DEC sottware compatlbUlty. eight pages of 
memory. 80/ 132 columns. windowing. mulUple computer connectloDS ... and a 
!ull range 01 pracUcal ergonornJc features. CopabUlUes which enable all 
tormlnal user.; to m_ m' ze their productivity and explore their creaUvity. 
Only from Human Designed Systems. 

InIJtXtIJCi1lg lhe new concept Avr. dLspkJy 
Ienrunollrom Human DesIgned Systems SImply 
the smartest tnlelOctrve c1JsPby terrmnol 
OYClklble IOdoy And or a very compehtive 
PI1C1! 

hordo::lPY pnntouts and provides a pow-erlul 
tool for OpplkX1hons req-ulring multiple formats 
and storage d large volumes d text; non
volalile memoIY thaI enables users to 
pennanenlly oonfigure a terminal tor their 
needs or OpphrotiOns; windowing that allows 

ISIO'1!>Wlth ANSI SIOrdard (X364-J979)' / ______ , users tocreote inchvidual displays 
<X:flIormonce and ore scttwore within display memo!)'; progrom-
canpatJ.blhty. and InCOrporOtes $1295* mabie tundiOn keys whk:h. transmit supenor human deslgn features. dOlO and/or execute terminal 
aCM:uK:ed IUt'ICtlCnOilty ond highest rommands; up to three additional 
Q1JOlJty oongruchon A oommllmenl rommunio:lhons ports for oonnection 
b Qoohty that IS reflected 111 each d to other peripherols and oomputers; 
the tndlviduol cx::mponents lIexlbJe user networking ond fUnc1ionality for 
The JIy use In (] WJCIe range d different opplio:fllons. concept Avr· keylxx:nd IS ergonormCXl lncludlng multIple computer connechons; 000 
designed for optImum operalor oomtort, 
~tll'lg a Vfl()).sMe numenc JXld for much more 
DECsdlWOre cx:mJXIl1bdity And II bUlkis on The new concept Avr. More 10 dter allis Plice 
them human design features Wllh a range d for lermmoi users than any other lerrmna! 
OOp"billhes rhot make lhe concept Avr· an aVOllobJe today 
Ideal choK:e lor smart temllnol users 
~~pl Avr+ dfers up 10 e,ght p:Jges d human designed systems, Inc . 
............. ,. memory thot eilmU'IOles unneressary 3440 Market Street, Philadelphia, PA 19104 
'w..,. «.-_.... 215-382·5000 
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MAN IS ATOOL-MAKING 
HE IS WITH 

INTERACTIVE Systems Corporation 
understands the relationship 
between man and tools-and 
its potential for improving 
productivity. 

Since 1977, we've 
concentrated on 
the develop
mentand 

support 
of software 

tools that can 
increase productivity 

in office areas and in 
software development centers. 

Major corporations throughout 
the world have used our tools to build 

systems matched to their own needs and 
the needs of their customers. 

'UNIX is 8 IraClemark d Bell Labofatones. 
" DEC, VM?- POP. and VAA are tradefncIM 01 the Digital Equtpmenl 

Corporation. 

In fact, INTERACTIVE was the first 
independent supplier of software tools 

based on the UNIX· operating system 
INTERACTIVE was also the first 

company to integrate UNIX tools In~ 
another operating system. We call 
that product the INTERACTIVE 
Systems Workbench. It allows pro
grammers to use UNIX tools on a 
DEC~ system that is also runnln<J 

production under VMS:-
In addition we are 

offering the IS/3 operating sys
tem. It provides all the 
facilities of UNIX System 
III and runs as the 
native operabng 

system on 
PDP"" andVN 

computers 
Our operallng 

systems incorporaE 
many tools developec 

by Bell Laboratones. 
And we've added more 

tools of our own. 



IMAL. WITHOUT TOOLS, 
~LS, IS ING. 

One of the most importanl tools is our 
full-screen text editOt II uses features such as 
multiple windows, a HELP key and function 
keys to significantly improve the user inter
face to UNIX. 

The editor is a good example of the way 
we have enhanced UNIX. Our edilor is easier 
to learn and easier to use than the standard 
UNIX editors. II can make your host computer 
more efficient by allowing you to move 
certain tasks from your host 
computer to intelli- .... ,...."....~ 
gent terminals. 
By using that 
lealure, you 
can provide 
,better response 
lIfT1es and sup-

C
rt more users. 
We're now offer

ng still another 
r novation. We have 
packaged sets of our tools 10 meet the most 
common customer needs and are offering the 
sels al new low prices. All of these packages 
run under either of our operating systems. 

INTERACTIVE's Advanced Productivity 

INTERACTIVE ....... """"'""'" 
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FIGURE 3. 

As shown In Figure 2 for the dual channel de'n 
method, each CPU connects to a separate controller. 8:t: 
controllers connect to a dual channel disk storage devIa. 
Figure 3 for the dual ported controller method. the b 
CPUs connect to a stngie controller. 

In either case, the disk can be partitioned so that~ 
CPU has exclUSive access to one partition. This prevents~ 
structure corruption, but does not allow shared dati. 
limited sharing is possible if one CPU can write lnUI 
other's partition at certain agreed upon times. AooI!l 
possible solution Is for one CPU to have read-only 
while the other CPU has read/write access. Thls soIutIm 
workable If the data Is updated Infrequently and 
dates can be coordinated with subsequent reads. These. 
similar solutions are hardly invisible to existing I 
software or users. 

It should be noted that If these methods are not 
Is possible for two CPUs to gain write access to the c 
volume, neither knOWing of the modifications the l 
making, CPU A could allocate a block to one file; CPtI 11 
could allocate the same block to an entirely q 
thereby corrupting the VOlume's structure. b 

SIMACS SOLUTION 

, 
" I, 

• In the situation as shown in Figure 3. we can It 

semaphore for each volume which Is accessible to Si: 
troller only. If a semaphore is not set. any CPU can 
the controller to set it. The controller does this III 
remembers which CPU made the request. It retuses .". 
quests from any other CPU to set this semaphore iIr 
original CPU requests It to be cleared, rt 

By agreement between cooperating programs 
semaphore gives each CPU exclusive access to the J\( 
structure for the period of time that the CPU owns tt. 
semaphore. During this time, critical updates to the ~ 
structure could be Protected. and Still allow shared ~ 



for other disk I/Os which do not alter the disk structure. 
The System Industries Multiple Access Control System 

(SIMACS) 9920 controller allows one CPU to reserve the 
semaphore for its use. The controller will Inform any other 
CPU requestors that that semaphore Is already in use. It will 
then inform the owner that others have requested access. 
This allows owner CPUs to use appropriate algorithms for 
relinquishing control of the disk. 

It may be necessary to make modifications to operating 
system software to ensure that the disk structure Is lett in 
an integral state before relinquishing ownershIp. It is also 
essential for the CPUs to cooperate with each other. since 
the controller does not physically lock out or prevent other 
CPUs from accessing the reserved disk. 

THESIMACS VAX/VMS IMPLEMENTATION 

Each CPU in the configuration contains a special file 
server. the Ancillary Control Processor (ACP). When 
VAX/VMS accesses a volume, the ACP builds up the cache 
buffers from the disk reserved files that define the struc-

re of the volume. The reserved files Include: 
a. The bitmap which contains information about the 

location of the blocks on the volume. 
I b. The Index file whkh contains the headers of all flIes 
tNt reside on the volume. 

[

c. The quota file which contains the disk quotas. 
d. The master and user directory files which describe 
directory structures. 

I When a request to create. extend or delete a file occurs. 
!he ACP updates the reserved files to reflect the changes 
Jlade. The ACP changes the copIes residing In the cache. The 
iXIPies residing on disk are not necessarily changed 

DediatelY. 
Under VAXIVMS. the ACP handles requests involving 

to the reserved flies that describe the disk structure. 
~ a request Is called a virtual I/O request. Once the ACP res the requesting process the precise location of its data 
"the VOlume. subsequent requests do not go through the 
IcP. These requests are called logical i/O requests. They do 
otrequJre references to the reserved files. These logical re
uests must not be confused with logical I/O requests made 
y the ACP In tts processIng of a virtual I/O request. ACP 
IgicaJ I/O requests make changes to the file structure. A 
~ I/O may require the ACP to perform several logical 
Os to satisfy the request. but these I/Ds must be 
nonamous such that ownership of the semaphore must be 
!aintalnea until the virtual I/ O request is completely -. The SlMACS solution grants a CPU exclusive access to 
tVOlume's reserved files only during a virtual //0 request 
hktt '"'QUires references to the reserved files. But all CPUs 
e SUI) allowed to make logical I/ O requests which do not 
ference the voIume's structure. 

The SlMACS ACP Is designed to cooperate with similar 
IPs in Other CPUs. Such an ACP maintains the integrity of 
! VOlUme by accessing the shared volume only when it has 
'flershJpot that volume. It checks that the volume is In an 
~ra/ state before the ACP starts any I/O and It returns 
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the volume to an integral state before relinquishing owner
ship. It does this by flushing the reserved files from the 
cache buffers out to the volume. 

A synopsis of control follows; 
1. CPU A needs to process a virtual liD request to the 

volume. The SIMACS ACP issues a reserve request. 
2. If no other CPU owns the volume. the controller 

grants the request immediately. 
3. If CPU B owns the volume: 

a. The controller sends the owning CPU a REQUEST
TO-RELEASE interrupt. and notifies CPU A that 
the volume is already reserved. 

b. The owning CPU receives the REQUEST-TO
RELEASE interrupt and will release ownership 
after it has completely processed any virtual l i D 
that has been started. 

c. If the owning CPU made any changes to the 
reserved files. the moojfied buffers in the ACP 
cache are flushed to retum the disk structure to 
an integral state before the ownership is released . 

4. After gaining the ownerShip of the semaphore. the 
new owner of the volume (CPU A) checks the integrity of the 
disk structure. If the volume structure has been changed 
since last ownership, the cache of the reserved files will be 
revalidated; otherwise some ACP cache can still be used. 

The SIMACS ACP incorporates an algorithm to deter
mine when it must relinquish ownership of the volume. 
Transfer of ownership entails a certain amount of flushing 
overhead. It is therefore desirable to delay transferring 
ownership as long as possible while not delaying other CPUs 
excessively. After receiving a REQUEST-TO-RELEASE. the 
ACP continues processing I/ Os for a length of time deter
mined by a tunable parameter. Usually all the CPUs in a con
figuration will use the same value for this parameter. This 
will give equal priority to all CPUs accessing the shared 
volume. However. this value may be Increased for one CPU 
which needs to process more 110 than the others. 

Also. in a configuration where one CPU is faster than 
another (e.g .. 780 and 750). one can use this parameter to 
even out the number of 110 operations that each CPU 
completes. 

FILE LOCKING 

In addition to the file locking that VAX / VMS provides. 
SIMACS uses a file-locking technique to prevent the contents 
of a file from becoming corrupted if more than one CPU 
makes updates to it. This technique allows a file to be open
ed for write from one CPU. or to be opened for read by 
multiple CPUs. The SIMACS file locking mechanism does not 
affect the file locking implemented by VAX/VMS on a single 
CPU. Files that are opened for shared access through RMS 
on a single CPU may still be accessed in the same manner. 

DISK STRUCTURE INTEGRITY 

One of the major design criteria of SIMACS was to 
maintain the disk structure integrity under all adverse cir-
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cumstances. For example. in a StMACS configuration the! 
are two possibilities if one of the CPUs crashes: 

1. The CPU does not own the semaphore of a shan 
disk. In this case. the volume structure remains In an fl 
tegral state. The files which the crashed CPU was """"~ 
will be in an unknown state. The surviVing CPUs can StlUa: 
cess the volume without any disruption, 

Z. The CPU owns the semaphore of a shared dISk. M 
this case, the disk structure could be in an inconSistent sta:. 
because the ACP cache was not flushed. In order to prota't 
the disk structure from further corruption. SIMACS freeu!s 
the volume from any more allocations until the disk str\.(. 

ture is rebuilt. During that time. SIMACS provides a 
mechanism to force the ownership of the shared disks 51: 

that the surviving CPUs can open. close and re-map files a! 

long as the disk structure is not moolfied. Applicat:ions COJ 

still read and write data to and from open files. Full voIUIllI 

access is restored when the vOlume IS rebUilt. 
After the controller recovers from power failure. tM 

semaphores maintained by the controller are probably lost 
In order to avoid dual ownership claimed on the volume 
which leads to its corruption , the controller will not gfilnt 
any reserve requests until it is reset either manually (I 
through program request. This implies that the OIigINi 

owner before the power failure still has the full file accesses. 
but new virtual 110 requests from other CPUs will be defUl'd 
until the controller is reset. 

CONFIGURATION 

The current SIMACS package allows connection of up to 
eight CPUs running VAX / VMS. It allows any comblnauond 
VAX 111780, 111750 and 111730. PDPlls runmng 
RSX 11 M will shortly be added to the SIMACS family of pr0d
ucts such that VAX/ VMS and PDPI1 / R5X II M systems can 
share with 00$.1 structured disks. 

The total shared disk storage capacity with currently 
available drives is in excess of four gigabyteS on eight dnves 

SUMMARY 

SIMACS is an elegant solution which allows users ci 
local VAX CPUs to create. store. access and retrieve fiieS Oflil 
common volume just as it Is when It is locally connected to 
an individual CPU. It allows file server ACPs to bUild up 
cache when there is no ownership contention. All tilt 
transfers are local I/ O for the CPU which Initiates the re
quests. None pass from one CPU to another. nor reqUJlf 
double memory transfers. 

The performance of the shared diSks will be almost the 
same as non·shared disks. if the ownership never changes 
hands; and the same as the orginal file server ACP mounted 
with no cache if the ownership has to be changed for eveQ 
virtual l i D request. SIMACS adds these capabilities in a w1J 
that is transparent to the application. reqUiring no new use' 
commands to implement these features. It provides an Ill' 

tegrated system for multiple CPUs to share the same dtSr' 
file system. e 
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EXTENDING THE INPUT 
CAPABILITIES OF BASIC-11 

By A.M. Kaplan. Smith, Kline 8. French t..aboratones, Philadelphia. Pennsylvania 

Uke most BASiCs. BASIC-II provides the standard 
methods for getting data Into and out of a program. The 
methods provided are. for the most part. those that were 
defined in the original dialect of the language develOped at 
Dartmouth. The design objective for input and output In 
BASIC was to provide a simple means of getting data into 
and out of the computer. avoiding the cumbersome defini· 
tions required by languages like FORTRAN and COBOL. 

The INPUT and the PRINT statements are the primary 
means to move data back and forth between the computer 
and and its peripheral devices. They have been extended 
over the years to allow input from files, formatting of out· 
put. and some free forms of input. but the !imitations in the 
design of these statements remain the same; they can only 
process a line of data from or to an input or output device. 

BASICl1 INPUT and PRINT statements allow input 
only in line oriented fashion. Unfortunately. data does not 
necessarily structure itself along line boundaries. This is the 
restriction that a programmer must place on a user - data 
must be entered one line at a time. 

At the time BASIC was Originally develOped, all input 
and output devices were line oriented - essentially one 
dimensional. Terminals to timesharing systems used during 
the early '60s were l1'Y33 type devices: Input was restricted 
by the physical limitations of the device. With CRT terminals 
it is possible to display mUltiple lines at a time. Unlike tts 
predecessors. the CRT terminal is a two dimensional in· 
put/output device. and yet the restriction of Ilne input re
mains in languages like BASIC-II. 

Suppose we have a program that maintains a personal 
card catalog. This program stores three lines of title text. 
two lines of author text. and two lines of journal text for 
each catalog entry. One could envision the program request· 
ing line one of the title. line two of the title. and so on until 
all of the multiple lines of data are entered. 

But what happens when a user of this program makes 
a typing error on a line and notices the error after pressing 
return to enter the line? One preventive measure Is to make 
the user confirm that the data Is to be stored. If the user 
does not confirm. the program could ask if the user wanted 
to reenter some part or all of the data just entered. How· 
ever. this multiline data entry and correction procedure is 
cumbersome. And there is an alternative. 

FM5-11 and BASIC·11 
The people at DEC have provided the RT· ll/BASIC-11 

community with a product that greatly enhances the in. 
put/output capabilities of BASIC-11 . Forms Management 
System - 11 (FMS-II) gives BASIC-11 the ability to use 
forms for the Input/output function. 
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A forms management system 15 a set of computer ~ 
grams that allows a programmer to design screens (a $ 
play on a CRT terminal). All of the lines of the .screen may~ 
used to display and capture data. In this way. multlple b.'i 
data may be easily input and output to and from a computa 

program. 
FMS-l1 has a tool that allows the programmer to (i. 

sign libraries of screens. The process of designing a scree' 

involves entering what Is to appear In one display on the or 
terminal. Any character can appear anywhere on the an 
screen. Titles, labels, and instructions are all entered ~ 
simply typing this information on the terminal to th: 
FMS-l1 screen design tool . 

The programmer using this screen design tool may. 
define fields. A field is a set of locations on the screen thiI 
can be used for data input or output. Any number of M! 
may be defined on a screen. TIle screen design tool Is m\Kt 
like a text editor in that cursor keys are used to r1'lCM 

around the screen, and the keypad on VT100 type ket 
boards provides special functions like cut and paste. 

Once the form has been designed and Inserted Inu)! 
library It may be used for Input and output. This is iJ 

complished by a set of calls that are added to BASIC-ll 
These calls are defined by assembly language routlnes 
merged into the BASIC-II interpreter. By using tf'Iei 
routines. Input/output Is handled by the FMS inputloutp..~ 
mechanism as opposed to BASIC-II 's facility. allOWing the 
user to change and correct data on the screen withOUt ha';

Ing a reenter all of it to make a correction. 
Sounds great. but there is a hitch. FMS-Il uses abOlJl 

6CXX) words of the BASIC-II user work area, Using FM5-11 
requires that programs written In BASIC-II be very smi: 
Those of you who have worked In BASIC-II know that trr 
12000 word ceiling on program size makes large prog~ 
development difficult. can you imagine having only 6IXXl 
words of program space? 

An Alternative Approach 
Six thousand words is a lot to give up to have thiS sctI 

offaclllty. Is there some middle ground that can be dev¢ 
Is it possible to Implement a program that will allOW muro
pie line Input and output, yet allow a user to move a~ 
within these lines to make corrections and modiflCatiOfl:51 

First. let us consider what this program must dO n 
must allow a section of the CRT screen to be used for input. 
This section consists of a number of lines on the screen. Data 
entry can be made anywhere within the defined space. T1'Ii 
user can move around within the space using the cursct 
movement keys. the delete key, and the return key_ Aftt 
thing entered that Is not a special key will be saved in a tJ
fer and displayed in the current cursor position on the dIS-
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play. Overwriting a character on the display causes the char
acter In the buffer In the proper posit ioh to be replaced by 
the new character. Likewise the new character is displayed 
on the terminal screen. Any attempt to move outside of the 
display area causes a terminal bell to sound. 

This facility Is a lot like a simple screen editor. Data can 
be entered anywhere on the specified lines and stored in an 
appropriate memory buffer. The buffer is made available to 
the program for processing after the user has finished data 
entry. 

Such a program might be written as a GOSUB-type sub
routine in BASIC11 . However. BASIC-11 cannot process 
single keyboard characters fast enough because it is an In
terpretive language and a great amount of processing Is re
quired for program translation. Another way to Implement 
a screen Input routine Is to write the program in MACRO and 
incorporate It Into BASIC 11 as an assembly language 
routine( ALA). An ALA would use space from the BASICt1 
user work area but be significantly faster than a routine 
written In BASIC-11 and would also require less memory 
than the FMS- l1 system. 

SCRNIN 
SCANIN came out of the need for an input routine that 

would allow a user to enter data and be able to change It 
easily. The data usually spanned a number of input Hnes. 
and available program space was limited. 

The limitation of available programming space was a 
primary consideration in the design of SCRNIN. ALRs should 
use as little storage as possible. With SCANIN the question 
was where the buffer area for the screen would go. 

The VT100 screen contains 24 lines of 80 columns. This 
would require a buffer area of 1920 characters. SCANIN is 
an ALA that Is only used sometimes. Reserving 1920 bytes 
for a screen buffer would be a waste of program work area. 
Also. the space required for input by a program might be 
much smaller than 24 lines. The application that SCANtN 
was developed for only required a maximum of three lines 
at anyone time. 

There are a number of possible places where buffer 
space might be obtained and then returned after SCAN IN is 
finished dOing an input or output operation. For instance. It 
Is possible to use BASIC 11's memory management routines 
to get a block of storage from the program work area. This 
tends to be very tricky but It Is possible. The other alter
native for buffer space is from the user program. 

ThIs last solution is by far the simplest and places the 
responsibility of storage allocation for the screen buffer area 
on the programmer. Fortunately BASIC-11 gives the pro
grammer an easy methcxl of allocating and deallocatlng 
storage. This method Is based on BASIC-l1 's string data 
type. 

When a string array Is dimensioned no storage Is allo
cated for it except a block of descriptor words. This descrip
tor word contains information about where In memory the 
strings can be found. It Is not until a string array element is 
actually assigned a value that it uses any storage. This 
means that as long as elements of a string array are assign
ed the null string the only storage used for the array Is that 
which Is used for the descriptor word. 
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With string arrays we have a means of allocating a bIA. 
fer area for screen input and returning the storage used~ 
the buffer area to the user program area when screen Inp:I. 
or output Is completed. l1'le string array used for thescra
buffer Is dimensioned in a DIM statement. When a screenbJ 
fer area Is required the elements of this array are set \I 
strings of 80 blanks(" '} The address of the each elementd 
this buffer array is passed to the screen input/output A1F 
The ALA uses the buffer space for screen input and outpJ. 
After the ALA Is finished processing the string array 
whatever was entered on the screen. The programmer 
then manipulate this data, after which the space used by 
string array can be returned to available storage by 
each element of the buffer array to the null string r " 
The Work of SCRNIN 

SCRNtN has two entry points: SCRNLQ and SCRN 
SCRNLO Is used to tell SCRNIN where each line of the 
area resides. This routine must be called to load bufferst 
Ing addresses each time they have been set to a new vak! 
because each time they attain a new value it may reside 31 
different memory location. If you fall to call SCRNLD 
you have changed the value of a buffer array el 
BASIC-I t will terminate in the most disagreeable way 
a mAP to 4 or 10 depending on the color of the sun and 
current phase of the moon. 

SCANLD takes two arguments LlNEClib a" t 

ARRAYUNES. UNE% Is an Integer that Is used by 5(:Rh.: 1 
to determine where in the buffer array element t 

table (BUFRTB) the address of ARRAYUNES will be sun: 
In other words UNE% contains the line number tor 
AARAYUNEs is the buffer. AARAYUNES must bel 
to a string of BO blank characters before it Is passed t 

SCANLD. BUFRTB has room for 20 entries: I.e .. 20 lines 
screen Input Is the maximum allowable In this versiOn: 
SCANIN. 

SCANLD accesses the BASIC-It argument block to, 
the appropriate values and addresses. Suffice it to Qy~ 
Ing out Just how to get anything from BASIC II 's argtlfllll' 
paSSing mechanism Is a monumental task and would . t 

quire many pages of description. It Is beyond the SCOF'! 
this article to describe why SCRNLO does what It doeS 
gardlng argument passing , but information describing e j: 

mechanism Is contained in the BASIC-11 User's Guide t 
The second entry point to SCAN IN is SCAN IN. nvsts 

entry point that facilitates screen Input. This entry pear.' r 
diVided Into the following sections; , 

1. Get the arguments. t 
SCANIN takes four arguments. 1bese argumentsSl' t 

I~ the starting line of the screen input. the total nu~' 
hnes, and the mode of operation. The mode argutnen! 
necessary bE!cause SCANIN will run In both AT-II and. a 
For SCRNIN to functton properly in TSX certain escapr a 
quences are displayed by SCRNIN that cause TSX to t 
correctly in the TSX environment. ~ 

o 
2. Set necessary operating system parameters. 
TSX escape sequences are output tf mode 5fJlfi 

SCAN IN Is runnIng in TSX. Otherwise no special operr: d 

lHEDEit~~ 1 
------------------, 
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system characters are displayed. Note 
that these characters are not actually 
displayed on the terminal screen. They 
Me Intercepted by TSX and used to set 
~ting characteristics. The escape 
sequence transmitted tells TSX that it 
Is bJ process Incoming data one 
Character at a time. 

3. Initialize the selected screen 
area and set any necessary terminal 
rharacteristics. 

In this section SCRNIN moves the 
rursor to the specified screen Input 
tne. sets the terminal numeric keypad 
Into application mOde (described in 

100 User's Guide), sets the terminal 
;0 that it will not Skip to a new Ijne 

hen It reaches the end of a line. and 
!:hanges aU display to reverse video. 

After these settings occur, SCAN IN 
dears the selected portion of the 
lCreen and displays the contents Of the 
iCl'een buffer area in the specified por-
1m of the CRT screen. After all of the 
JUffer strings have been displayed the 
lJrsor Is positioned on the first line, 
efbnost character to get ready for 
iata input. 

4. Process input keystrokes. 
At this point any keystroke is 

~ther entered into the screen buffer or 
~ by a special section of code. 

a. Store alphanumeric characters 
screen buffer and display them to 

;creen. 
Any alphanumeric character 

mtered Is stored In the screen buffer. 
~RNIN keeps track of the current cur· 
0" position. As the cursor moves. 
~nters into the appropriate screen 
(Uffer element are modified. A3 
~ways contains the address of the cur· 
ent character in the screen buffer 
!rea. The current character Is the 
j~aracter directly above the cursor. 
Uter the character is stored it is 
!!splayed on the terminal screen. 
I if an attempt is made to go 
kyond the boundaries of the defined 
rea for screen input(spedfied by ALA 
jrguments) SCRNiN beeps. SCANIN will 
!ep atttle top. bottom. left. and right 
jlarg lns if an attempt is made to go 
lltside these limits. 

b. Process cursor movement keys. 
elete key. return key. and enter key. 

HE DEC PROFEssIoNAL MARCH 1964 -

SECOND 
GENERATION 
DEC PROS 

(they have a Rainbow) 

BRIDGE THE GAP AT ID9@Mi5) '84 
Attend DEXCOMP and meet the manufacturers of DEC· 

compatible equipment who are bridging the gap between loday's 
architecture and tomorrow's technology. in one afternoon you will 
discover exciting and economical new ways to lift, extend, and 
enhance your present DEC system. 

At DEXCOMP you will see the latest innovations in 
DEC-compatible disk and tape controllers, communications adaptors 
and processors, memory products. line printer controllers and 
subsystems, array processors. disk and tape subsystems and more. 
with third-party maintenance readily available. 

• • 
Among the leaders exhibiting the newest and best in 
DEC-compatible technology are: 
• C«Imbr1dge Dtgttal Syetems • Distributed logic Corp . • National Semiconductor, 
• Control o.u CcKp. • EmlMex Corp. Memory Systeme Div. 
• o.ul"llm • MIIgnetlc o.t.e • Spectra logic Corp. 
• om. Sy ... me DH~n • Micro Technology, Inc. • We.tem Peripherals 

• • 
YOU'RE INVITED ••• 
... Mark your calendar now for this important event and plan to attend. 

• Ort8ndo, Fl-Marcn 'r7 
Amenc.n. Dutch AIMort 

• AtIIinta. GA-Mln:h 21 
Northweat Atlam. Hilton 

• SeddIRrook, NJ-AprII 24 
Se6d1ebrook MIIrrion 

• ao.ton, MAo-April 21 
Burilngton ... n1ott 

• Roc ......... NY-Sept. 11 ---

• Southfield, MI-Sept 13 
Shel"llton Southfield 

• Minneapoll., MN-Oct. 9 
L'Hotel Solilel 

• Oakbrook. IL-Oct. 11 
tty.tt Oekbrook 

• Selt Lake City. UT-Nov. 13 
Little America Hotel 

• Denver, CO-Nov. 15 
Den"f Hilton South 

CONTACT OEXCOMP TODAY FOR YOUR PERSONAL INVITATION 
TO ATTEND. 

~DE-2fD~MP 
'7HE DIGrrAL COMPETTTTVE/COMPAnSLE GROUP" 

3000 West MacArthur Boulevard, Suite 600 P11710N~" 432 0606 
Santa Ana, California 92704 -.t' -

"DEC Is a trademafk of \he 0IgItal Equipment COrporItion. 
No endr;nement 01 OEXCOMP br' DEC Is intended 01" Implied. 
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Now available .. .lull SNA capability lor 
your DEC computer! Comboard/SNA 
gives your terminals access to IBM 
interactive applications. Data can be 
translared between systems trans_ 
parently, all in the complete fully sup
ported package. Comboard/SNA from 
Software Results. 

CombcardiSNA is a proven and reli
able. single-board. 2S6KB com. 
munications computer that plugs inlo 
your DEC Unibus. Teamed with Com
board software, the system is a cost. 
effective solution to troublesome SNA 
communications problems. 

ComboardlsNA allows your DEC 10 
emulate an IBM PU Type 2 com
munications node. You have a full 
gateway into your SNA without the 
trouble of passing through a secondary 
network. 

For further information. fill in the 
COupon below or call Software Re-
sults ... the leader in DEC to IBM com . ...... _ 

munications. "*1UJ-----
----------~~~ 

C'-O~.U\" __ 
n\eo\\on 

cofO,fO,U _____ 

, .... 

-"" ----
Cedi TaU-floe 

l·aOO·SRC·DATA 
11 ...... " ' 421' 1 

I" 01010 cedi caUlK! ''''4-267.2203 
2817 SU .... Orin. Colu ... l"I'. Ohio 43211· r.ln: ~7-495 SRC DATA CI 
~.-_eo.--
Dt:C '-'I' "-~ c.o..o. .... ......... ---_c..... 

PAGE toe ClI'ICUt 0162 OH IlEADEJI CAIID 

When SCRNlN encounters any of the keys III, ;ted, ."'",. 
takes an appropriate action depending on the key 
detects. The specific actions are described by the 
below. 

Key 

UpArrow 

SCRNlN Action 

Move cursor up one line if possible. 
Change buffer pointer to previous 
Beep if this is an attempt to move 

side of screen input area. 

Down Arrow Move cursor down one line if possible. 
Change buffer pointer to next tine. 
Beep if this Is an attempt to move 

Left Arrow 

Right Arrow 

Return Key 

Delete Key 

Enter Key 

side of screen Input area. 

Move cursor left one character 
Change buffer pointer to previous 

character. 
Beep if this is an attempt to 

side of screen Input area. 

Move cursor right one character if 
possible. 

Change buffer pointer to next 
Beep if this is an attempt to move 

side of screen input area. 

Move cursor to beginning of next 
possible. 

Change buffer pointer to appropriate 
position. 

Beep if this Is an attempt to """Ie .,1 
side of screen input area. 

Move cursor to previous character' if 
possible. 

Delete it from screen. 
Delete It from buffer by making it a 

blank. 
Change buffer pointer to previOUS 

character. 
Beep If this is an attempt to 

side of screen input area. 

Reset system and termm~':n~~a~', !~;~;:~ I that were set when ~ 
Return to the caJllng program. 

S. Reset operating system characteristics. 

When the Enter key on the keypad is pressed. 
displays the escape sequences that return the operitIP 
system to it normal state. TIlese sequences are emitted ca 
if the mode Indicates SCRNIN is running in TSX. 

6. Reset terminal characteristics. 

Terminal characteristics are also returned to 
when the Enter key is Pressed . 



68000 based computers ore springing 

ffle world. But, if you need a 16 bit '~~~'~~!~~ 
puler with performance to rival even 
I]linlcomputers, then you need the IBe 
ij oul performs them all. 

e Ensign is a high performance 16 bit micro
io_mputer employing the most advanced VlSI 
~hnlques available along with the ultimate 
n expendability. The system features support for 
p 10 32 users; up to 8M bytes 01 proprietary 

ble bit ECC memory: over i.aOOM bytes of 
o disk capacity: both cartridge and 9 trock 
gnalie tape support; and operating system 

pport for UNiX· ... and OASIS·16T'~ 

e above features along with our exclusive multi· 
ave microprocessor architecture. make the En
gn a super microcomputer The system utilizes 
o slave micro's with a 16K byte buffer to handle 

II flO. A third slave controls all disk and tape 1/0. 
,other micro provides memory management 
th capabilities and speed significantly beyond 
ustry standard MMU circuits, This leaves the 

000 CPU free to process at its full instruction 
without any wait states, The result is a 

icrocomputer that rivals the largest mlnicom
ters in performance and expendability 

OEM's system inlegators and dealers! To find out 
more about the 18C microcomputer that outper
forms them all and the best discount schedule 
and dealer plan in the industry, please call or 
write 

OUTSIDE THE USA 

21592 Marilla S""I 
Chomvorth, CA 91311 
(213j882.9OO7 TElEX NO. 2153A9 

WITHIN THE USA 

ZBC,f DISTRIBUTION 
H40 36th Street, Suite 212 
Ogden. UTAH 14403 
(801j621·2294 

UNIX I, 0 1rQdemQf~ ~ IIeIIlobQrOlOI-' 
OASIS I, 0 IIodemQJ1c d PtIoM On. gy,ttmS IIEAIDIS CIACLE 0113 ON READER tA.ftD 

tIIO USERS ClACLE 0151 ON READER CAIID 
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Installation In BASlt- l1 
With this descrlptlon and the listing you have all you 

need to do screen Input in BASIC-l1. right? Unfortunately. 
not yet. SCRNIN must be Installed in BASIC-l1. This means 
modifying one of the source modules supplied by DEC and 
rellnklng BASIC-l1 with the SCRNIN module after you have 
run It through the MACRO processor. 

The process of Installing an ALA In 8ASIC-l1 Is describ
ed in the 8AS1C-l1 User's Guide. The mooule you will need to 
modify is called BSCLI.MAC and is contained on one of the 
volumes of BASIC-l1 distribution media. You may also have 
to run the BASIC-l1 configure program to generate a 
BASIC-l1 with CALL support if you don't already have this 
feature as part of your BASIC-l 1. When you Install SCRNIN, 
make sure you define both SCRNIN and SCRNLO In 
BSCLI.MAC. BAS1C-l1 does not know about entry points 
within an ALA: you must define these for BASIC11 . 

Once you have followed the Installation procedures In 
the BASIC-11 User's Guide you will be ready to use SCANIN, 

Use 
There are two steps In calling the SCAN IN routine. The 

first step Involves defining the screen buffer addresses to 
the SCANIN routine. The second step calls SCAN IN. You must 
do the screen buffer definition before calling SCAN IN, 

Buffer Une Definition 
To define a buffer line you call SCANLD as follows; 

CALL "SCRNLO"(UNE'lb,ARRAYUNES) 
LlNE% Is the line of the screen that AARAYLINES will 

be used to store, LlNE% must be an integer variable or an 
Integer constant. 

ARRAYUNES Is a string element 80 characters In 
length that will be used to store characters input on IIne%, 
There must be one ARAAYUNES for every SCANIN line. 

SCRNIN Call 
CAlJ. "SCANIN"(STAR11JNE%STAR11JNE$,MAXUNES'Ib,MODE'Ib) 

STARTLlNE% Is the starting JJne of the input field on 
the terminal screen. This parameter must be an integer 
variable or Integer constant. 

STARTLINES Is the string representati on of 
STARTLlNE%. The routine uses this character string for 
screen control, STARTUNES must be a character string con
stant or character string variable. 

MAXUNES% is the number of lines that the field wlJl 
have. MAXUNES% must be an Integer variable or an Integer 
constant and cannot be greater than 20, SCANIN does not 
check this parameter for validity, If it exceeds 20 SCANIN 
control data wUJ be overwritten causing a serious program 
error, 

MODE% specifies the operating system under which 
SCANIN Is being used. 

MOOE"IiI • ,"" ~ that SCRHIN Is running In it BASIC pI'Ogrtm In TSlt 

MOOE'II> • 0'lIl ~ that SCRNIN Is rumlng In it BASIC Pf'OIII'iIm in RT-l I 

MODE% must be an integer variable or an integer cons
tant of value 0% or 1 %. 

If you are running SCAN IN in RT-ll you must SET IT; 
WIDTH = 2S5. There is a system peculiarity that this avoids. 

PAOEliO 

Without using this command SCRNIN will not fur
properly. 

Example: 

500 _. _ •••• 
510 DIM Bt(lI) 
520 REM 
520 RD! Blank out •• ch buffer 11ne and lUke e.eII 
520 RD! 80 c_rlctere 10 lent;th 
520 REM 
520 U . · a \ FOR UalJ TO 80J \ I."'X .... • a \ lIEU IS 
530 FOR UalJ TO IIJ \ BtUJ)cX$ \ NEXT I, 
5110 REM 
5110 REM Load the butter 11ne addr flu 1 at a ti .. 
5110 RD! 
5110 FOR l'aU TO II, \ CALL ·SCRNLO·(IJ,B$(IJ) "m 
550 REM 
550 RD! 1n'1oke SCRJUN 
550 REM 
550 CALL ·3CR NDI· C1 QJ,·10·,II',l') 
560 ...•... 

This example shows SCRNIN In a small program 
ment. as Is the buffer and line 510 dimensions BS to 
four lines of screen Input. Unes 520 and 530 Initialize 
string in BS to 80 characters (a requirement of SCRh 
Une S40 sets up a table of buffer address so tNt 
characters are entered they can be stored fOf accttI 

BASIC. Une SSO Invokes SCRNIN. The parameters .. 
that screen input will begin on line 10 of the terminal 
and input can be four lines long. The buffer is BS and 
mode is TSX. At line 560. BS will contain any data enUl1f 
the screen area by the program user. 

Bibliography 
[1) Kurtz. T.E .. " BASIC. in History of Programrr 

Languages:' Ed. Wexelblat. A.L.. Academic Press. 1981. 
515-549, 

(2) " BASIC-l1 / RT·ll User's Guide." Digital Equlpt"'l 
Corporation, DEC No. DEC-ll-UBUA-A_D. August. 1m 

{3] "Programmer's Information, VT100 User's cu. 
Digital Equipment Corporation, DEC No. EK-VT1()().lJG-O:. 
January, 1979. 
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The SWlTCHmate- $749.00 
The SWlTCHmate }r. - $499.00 

Dealer Inquiries hlvited. 

The DECmate Just Got Better. 
Introducing The SWITCHmate, Intelligent 

Printer Switch. 
'r\'hy fight for the o(fice LQP02 printer 
when there's the SWITCHmate!M 
Intelligent Printer Switch from Gold 
J<qr Electronks. Now, you have the 
ability to form a multi-workstation 
system with your Digital DECmate 
family 01 business computers that can 
save you time and money. With the 
SWlTOimate, up to three Digital sys

r DEC l r DEC i mate mate 
DEC 
ma'e 

• Status lights indicate current activity 
and those workstations which have 
a print request pending. 

• You may suspend the sharing of the 
printer and dedicate it to a single 
OECmate without leaving your 
workstat ion. 

I 

SWITCHmate f- LQP02 

tems, whether it's the DECmaie I!'" or DECmate II!'" or 
any combination of them, may share one LQP02 printer. 

FULLY AUTOMATIC. Using the SWITCHmate is 
the same as normaJ printing. The operator simply prints 
a document in the standard fashion and the SWlTOi
mate will handle your print request automatically. Each 
operator may have up to eight documents awaiting the 
SWITOimate 10 print . 

DESIGNED FOR THE OFFICE. Because the 
SWJTOimate is custom designed , it has the features a 
woriting off." need., 

• lnlegrated into your Digital system, operators may 
perform print operations without regard for the 
ClUTent printer activity. 

• The SwrrCHmate operates unattended. Once 
installed, no operator attention is required. 

3O-DAY INTRODUCTORY OFFER. 
Gold Key is now offering a satisfaction 

guaranteed program for the 3-uscr SWITCHmate and 
2-user SwtTCHmate Jr'!l'4 If you are not satisfied, just 
return the unit within 3O-days with no obligation to buy. 

SERVICE AND WARRANTY. Service for the 
SWlTCHmate is provided directly by Gold Key. During 
the 9O-day warranty period, fro m date of purchase, a fail
ing unit will be replaced via Air ExprE5S to your door. A 
toll free number is available 24 hours a day. This warranty 
service may be extended on a yearly basis at a low cost. 

000000 Gold Hfty 
ELECTROniCS, Inc . 
P.O. BOX 186. GOFFSTOWN. N.H. 03045 
TELEPI-IONE: (603) 625-&518 
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A NEW CONTROLLER TECHNOLOGY 
ENHANCES DISK ACCESS PERFORMANCE 

By Richard Scott. Acceleron, Santa Clara, california 

Disk drive data storage perform
ance has become a crucial factor in 
computer system throughput and 
response time. Early model computer 
systems had slow processors, small 
main memories, communications and 
terminal handling which required the 
intervention of the main processor. and 
ran programs that were smaller in size 
and did not interact very much with 
the user. In addition, there was one 
other key difference - individual disk 
drives stored much less data and 
generally had only a small physical area 
of the disk being actively accessed dur
ing any short period. Consequently, the 
causes of poor system performance 
were not generally poor disk perform
ance. this enabled disk and system 
designers to abandon fast, small 
capacity, fixed disks that had many 
immovable read/write recording 
heads. and to Implement economical. 
large capacity disks which had one set 
of read/write recording heads 
mounted on a movable arm. These 
heads could be mechanically reposition
ed across the new disks on a periodic 
basis when the area of predominate ac
tivity shifted. 

What has changed with the new 
"high performance" systems and disk 
drives? None of the individual devices 
within the computer system has been 
made slower. Basically. the relative 
performances of different elements of 
the system have been altered by their 
different rates of technological ad
vance. With the intrOOuction of faster 
processors. larger main memories and 
improved communication interfaces. 
user available main processor power in
creased dramatically. The price and 
performance for processors has im
proved in excess of 30 percent per year. 
The amount of main memory installed 
in minicomputers in particular has 
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recently been growing at a rate in ex
cess of 70 percent per year. Late model 
intelligent communication Interfaces 
equipped with separate semiconductor 
memory buffers have virtually elimi
nated the 10 to ZO percent of processor 
utilization required with earlier inter
faces in communication intensive en
vironments. In general. the decline In 
price per system function of these 
components has been greater than the 
decline in price of disks and other data 
storage peripherals. This has caused 
many site managers to invest more 
heavily in non-dlsk system elements 
than was the case with earlier systems. 

In addition. the introduction of im
proved system software incorporating 
virtual memory management with 
adaptive, self·tuning characteristics 
has accommodated more and larger 
programs within the processor. Many 
tasks which were not cost effective on 
earlier machines are now routinely 
added to the system workload. Some 
of these tasks are not so much precess
ing intensive as they are data retrieval 
intensive. Furthermore. many of them 
interact heavily with on-line users. The 
result Is that while earlier system bot. 
tlenecks which masked the limitations 
of disk performance have been remov
ed. the burden on individual disk per
formance and the visibility of that per
formance has increased. 

How has disk performance Im
proved to match other system im
provements? The answer Is deter
mined by focusing on the most Impor
tant aspects of disk performance _ 
the access and transfer times. 

ACCESS AND TRANSFER TIMES 

The access time Is the period be
tween the time the processor requests 

a piece of informatkm on the' d.k oj 
the time the first bit of the 

esser. There are two pN!dOlni."" .. 
ponents to the access time -
time which is the time to move 
mechanically actuated 
heads to the correct location and 
rotational latency time which ~ It. 
time for the first bit of informablX'll 
rotate under the correctly posrtit::I'IK 
head. 

The transfer time is the 
tween the time the first bltn""fm~ 1 
tion is transferred and the' tin,. d''''1 
bit of Information Is transferred. 
depends on the density of the j 
tion storage on the disk, the 
speed of the disk. and the' ~ngt!l '~~ 1 
information record to be transfemd 

The transfer time for the 
disks has improved along with the 
provement in the data transfer 
from 180 kilobytes (thouSands 
eight-bit words) per second in 
1 960s by a factor of ten or 
that current, large capaoty 
transfer at a rate well over a i 

bytes per second even In, :~::::I 
and many advanced n i 
based systems. These transfer 
are adequate to the task of 
ring large blocks of llnf,""""'. 
without interfering with the 

ance of most systems. . ....... , 
The access time has not In 

at the same pace as the ~,""."" 
or other system parameters. The 
age rotational latency for data 
has remained largely constant 
milliseconds. In fact. in some 
where the transfer rate 
outstrip the processor's abllrty to ~ 
cept data. the rotational rate has· 
tually been slowed. The rnechafI" 
seek time required to posltiCWl t:t 
heads has improved. but only 



!IJ of two or three from early model 
msk dnve5. During periods of high 
t&lQE! and poor disk performance, seek 
limeS can be the source of between 50 
lid f(J percent of the access time. This 
anlloon Is generally known as "arm 
arrtention" because different users are 
amendll'lg for the use of the mechani· 
tal arm or actuator which controls the 
~ of the read/write heads. 

The dramatic Improvement in the 
~ of data recording on disks as 11-
r.&r.ltecl in Figure 1 has resulted in a 
greater number of user files on t he 
sa~ dISk. With faster processors and 
men users on the same system during 
peak loading penods. each disk Is sub
,a to greatly increased activity. The 
result is an overall increase In the inci· 
dence of arm contention and a corre
sponding decrease In the response t ime 
of the disk to system requests despite 
the Improvements In seek time. 

Of course. the nature of a particu
lar computer slte's data processing 
characteristics determines the condl· 
!n"IS under whlch disk arm contention 
wi 0C0Jr. It may occur on disks as 
small as 150 megabytes: It is quite 
common on 300 and 600 megabyte 
11tsks. A standard industry rule of 
thumb Is that beyond 600-800 mega
bytes, two actuators each accessing a 
separate JOO..4OO megabyte area is re
qUired to avoid unacceptable arm con
tention problems. The incidence of arm 
cornention is Independent of the 
physical Size of the drive - 14.8 and 
S%-inch Winchester disks all have the 
same problem when t heir capacities 
~e large enough to make arm 
contention probable. Smaller physical 
disk dimensions do not necessarily 
translate to faster average seek times. 

There are basically five ways to 
inprove the disk arm contention 
~lem: 

1. Faster mechanical actuators. 
This requires electro-mechanical 
improvements in the disk ac
tuator. However, the ability of 
the dlsk manufacturers to build 
large capacity disks with faster. 
sJngle actuator seek times is 
reaching the practical and 
economic limits of actuator 
technOlogy. 

2. Multiple actuators. Put addl-

tional actuators on each disk 
drive or use multiple smaller 
capacity disks. 

Unfortunately, these solutions 
raise the manufacturing cost and 
reduce the reliability of the resulting 
storage solution. The manufacturi ng 
cost of an actuator can represent 20 
percent of the total cost of a disk. 
Alternatively. the use of multiple. 

small capacity disks generally raises 
the resulting price per unit of data 
storage higher than that of a single. 
large capacity unit. The reliability of a 
storage unit is halved if two disk units 
or actuators are used instead of one. 
even if the reliability of the disks or ac
tuators is equivalent. In any case. the 
additional actuators reduce. but may 
not eliminate. the incidence of arm 
contention . 

The Relational 

Database Management 

S)'stem 

• PowerfuVEasy to Use 
• Visual Programming Capability with: 

Application Generator 
Integrated ReportWr!ter 
Integrated BusinessGraphics 

• Integrated Data Dictionary 
• Non·Procedural Query language 
• Exclusive Networking Capabil ity 
• Supported Around the Clock 

Available lorVAXand MC68000 
computers running the VMS and 
UNIX Operating Systems. 
w.JI ... nIS ... _",DwIoI~Co<J 
1IC5ItQI •• _",_Co<J. 
1,IIItl •• _",,,,~ 

• Relational Technology Inc. 
2855 Telegraph Avenue 
Berkeley, CA 94705 
4l~845·1700 

See us at OEXPO/East- Bootll #1007 

CIIIC\£ 1)25& ON R£I\OEII CAIID 
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3. Access request scheduling, also 
called "queuing:· It requires 
that several disk access re
quests be known in advance 
and that the order in which the 
requests are met is unimport
ant. The requests are then 
reordered so that the actuator 
will move the minimum dis
tance between accesses and 
thereby achieve the minimum 
average seek time. 

Unfortunately, this method is in· 
effective In typical systems en· 
vironments because at the instant the 
seek decision Is being made the 
number of outstanding requests is 
generally small even during periodS of 
high utilization with arm contention. 
For example, one or two requests may 
be outstanding, rarely three or more. 
The reason is that most programs and 
system tasks make a disk access re
quest and then suspend operation until 

, / , , , , , , , 
/ / / / / / / , , , 
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TWO, FIVE OR 
EIGHT LINE VERSATILITY 
Network Products Dependability 
Babymux brings large multiplexer capabiUties to lhe 
smalJMux. User upgradabJe from two to five or e ight 
lmes In mInutes. Termmal and composite line speeds 
up to 19,200 bps. Babymux supports a complele line of 
computers and terminals including DEC, Data General, 
Hewlett-Packard and IBM. Front panel convenience 
for programming configuration and statistical mOnitoring 
and no unnecessary DIP switches. Babymux - you can 
depend on it because it comes from Network Products. 
Network Products, Inc. 
Research Triangle Park, NC 27709 
9191549-8210 
Net\.\!ork Products, Ltd. 
387 Sykes Road 
Slough, Berkshire SL14SJ 
United Kingdom (0753) 821898 

~etw.aork ~pro Uc:ts 

that request is filled. Then these ~ 
grams operate for a ~nlflCant perl)j 

of time before making another rt 

quest. As a consequence, at the Instaa; 
the request is made the actuator is freQ
uently pos1tioned at the wrong b:atI::r 
or already rommitted toa seek fcrl!!> 
quest from another program mad!!.PJSt 
prior to the arrival of this request ~ 
no other requests outstanding 

4. Putting high use data ill 
separate. faster memcwy. TlE 
Is now generally accomplist.: 
USing high speed. sem~· 
or random access Il'K'I1'lII"l5. 

This technique. comrmtllJ" 
termed "caching." Is eff«tlft 
only when a significant pcrur 
of the data access requests at 

to a very small area on thecb. 
Until recentiy, this was eff!. 
live In many systems "". 
limited processor memory 
software operating 
which required numerous 
accesses to accommOlb:t 
larger programs. Later I1'Die 
computer systems have ~ 
large main memof)' c:apabiIite 
and virtual memory softWIf 
operating systoms capabO d 
fully utilizing this main tneInlI 
to minimize the "","bercil,dIIl 
accesses required fOf 
execution. In effect. 
memory of these systemS: 
used for inexpensive 
caching, making a separate.!J 
temal disk cache less effl!Cttl'f. 
However. caching Is still an ill!
portant method of Im~ 
disk access speed In smaif 
systems. 

s . Refocating high use data CXl th 

disk. This can be 
by either 
manager in charge of 
puter system can ~ 
monitor the relative usagt . 
various files and then u;: 
standard operating systr 
utilities to locate frequently ... 
ed files close together at th 

center of the disk. Or a ,.pa''' 
machine such as the , .. ". I 
troller could theoretically 
ed to relocate the 
automatically while respcn1t" 
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1 OMS - 140MB WINCHESTER-FLOPPY 

RX02 FLOPPY 

0JaI ci'"rve. double density. double 
SIded 2MB floppy 18'" WIth coo
troller end bootstrap Also reads 
"'!Jf,S>ded. I 12695 

C>BUS MEMORY 

• (enrol Statw Regrsttf lOR) 
· 01 board parity gentfatClr dlcdcer 
• Baney back-up mode 

S1NGU: OTY PRICE 
2S6KB S525 

EMULAnON RLD2 
10MB Winchester/FIoppy/S", 54495. 
20MBWlIlChester/FIoppyIS") S4995 
40MB WtnChester/FIoppy/S", 55995 

NEW! NEW! 
Q.BUS MEMORIES 

4MBOUAO 

• Control statUS register 
• On board parity 
• BIodc mode DMA 

SiNGLE QTY PRICE 
1MB Sl975. 
4MB 59975. 

2MBOUAD EDC 
• Error detecung & correctIng 
• BlOck mode DMA 
• Battery back-up mode 

SINGLE OlY. PRICE 
SI2K 51495 
2MB 55195 

MICROCOMPIITER 
Cf-MJCRC>11 SYSTEM FEATURES 

II: 

EMULAnON RK06/ RK07 
42MB Wlnchester/Aoppy /S'" 56995. 
70MB WinCheSter/Aoppy IS") $7195. 

140MB Winchester/Floppy la") 5a195. 

MULnaus MEMORY 

• Error detecting & (Ol'"recting {EOC) 

SINGLE OTY. PRICE 
Wrthour,/EOC W/EOC 

SI2Ka S 895 S1495. 
2MB S4775. S5775. 

• 11/23 fUJS CAJ boafd YAlich includes t\YO serial 
Ines. diagnostio and OOOL 

• RD51 10MB. 20MB or 40MB Sv.·· 113.3an) mini 
WInchester dISk. 

• 22 bit adaessng badq)Iane and povvoer supply. • RXSO 1.6 MB 5W' j13.3an/ dual mini-floppy disk. 

• 1S6KS· "MB of parity ~. • An eIg1t Slot quad 15J..' I BUS backplane. 

nANDARDCONRGURAnON 
15I11/23 CPU. 2561<8 memory. 20MB ~er, 800KS dual tklppy. 2 serial I/O. bootstrap, power SlIPPo/. " x a 
badcpIaole an in a rack ~ chassis. S6850. 

CAll FOR ASSISTANCE ON THE (RAINBOW! PCl00 SERIES 

It • 
-OFFERING OUALITY WITH AFFORDABLE PRICING-

l;hrislin Industries, Inc. 
31352 Via Colinas • Westlake Village. CA 91362 

Telephone:: 818·991 ·2254 • TWX 910·494-1253 CHRISLIN WKVG 

"" ___ II. 'f"""'" ~ Inl'" Cor~Wf\ OSUS, LSI, 'II Tr.o.m. ..... 01 DIgo I •• EQul~nl CorPOr.hO/\ 

aACl.£ D1S3 OH REAOER CAIIO 
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to the data access requests 
from t he computer system. 
This method would be particu
larly attractive using the new 
high capacity. very reliable. 
non-removable media disks call· 
ed Wlnchesters. 

AIM/ 300 

ance Winchester disk drive. 1lle drive 
called the AIM/300 combines proprie
tary. high speed data relocation with 
normal systems operations. It consists 
of a 315 (256 formatted) megabyte 
Winchester disk with an embedded 
single board MAS$BUS adapter con
taining the logic and semiconductOf 
memory necessary to emulate an 
RMOS drive and accomplish Its own 
performance mission. in addition, the 
AIM/3CX)'s relocating capability does 
not require any special power failure or 
recovery precautions because the data 
and their physical locations are always 
stored on the magnetic media of the 

Acceleron, a Santa Clara. califor
nia based company. has developed the 
concept of on-line, automatic data 
relocation (patent pending), refined it 
and implemented it in a high perform-

Micro-Mini-Mainframe 
Communications Software 

IBM. BLAST (Blocked ASynchronous TranStT\lssion) file 
Iransfer software links many different computers a' 300 
10 19.200 baud via standard dlal·up phones and nel· 
wort<s. or direct-connect. No exlfa inlerfaces or boards 
afe required. only slandard RS·232 senel ports and any 
asynchronous modems. BLAST provides easy·to-use 

D 
error·free data Iransfer (binary or texl) using an SoLC: •• ata Generar like full-duplex protocoI/ot h~h efficiency and reliability 
on noisy phone lines. satellite links. packet·swrtchecl 

I!·L~ HEWLETT '" networks (Telenet. Tymnel. etc) X.2S and local area n 'tetwoos (Ethernet). etc. 
PACKARC 

Any cofTIptJter with BLAST can lalk 10 any olher com· 

liEXAS 
puter WIth BLAST. BLAST will convert texl liles to the 
lormal of t~e receiving computer. BLAST Includes terml. 

INSTRUMENTS nal emulatIOn and texl upload/download in addition 10 
error·free file transfer. 

IBM. PC 

01eltYideO 

BLAST is available for IBM (VM/CMS and MVSITSO)' 
Sperry·Unlvac; Prime; DEC (VAX/VMS and POP RSX 
and soon RSTS): Hewlett PacKard 3000: oa'a G8neral 
(all): Texas Instruments Professional: Apple (005 & 
CP/ M); IBM PC. Xl. and PC, .. Compaq. HvPerion and 
other MS·OOS; any Z-80 8080 8085 8066 or 80se 
runni~ CP/ M. MP/ M. CPiM 86. Or Msi oos. lnctudJ 
Televideo. Kaypro. $eiko. HP 125 and 150: DEC Aa~ 
bow: AliOS. Burroughs B·2O. Otrona. Vidor 9000. Zenrth 
Z· 100. and other popular comPUleB. 

BLAST is priced from $250 (micros) 10 $1395 (main. 
frames). OI::Mlmultipie licenses also available 

(And ethel popylar Z·80. 8080. 8085. or 8086 Dased computers) 

Communication Research Group, Inc. 
8939 Jefferson Hwy. Baton Rouge, Louisiana 70809 (504) 923-0888 
Th1 & • T rademar1<s & Registered TrademarXs 

SEE US AT CEXPO EAST 84, Booth 624 
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disk Itself. In cases of power failure. 
these locations are recovered by the 
AIM/300 during Its normal power~ 
and self-test sequence. 

All of the data accessitHe at i 

single physical position of the actuata 
Is commonly called a "cyfinder:' EWI! 
during periods of heavy system utiIizi. 
tIOn. the AIM /300 can reklcate twc 
cylinders of data to each other's pa!!

tion on the disk In 5.3 seconds II

eluding the time spent read cteckin] 
the data bit by bit for absolute lmegn. 
ty. After relocation to adjacent poi

tlons. the seek time ~n two 1:. 

tively used cyllnders can be reduced to 
3.6 milliseconds from a typical "arm 
contention" seek time of 29 millisec· 
onds. AIM/300 also employs hq: 
speed caching. Both standard and bi 
ahead algorithms are employed dutiRj 
periods when the semlconducta 
memory Is not being used for reIcO 
tlon. Standard caching is used to pJ 
commonly used. high actlvfty dati. 
the fast semk:onductor memory_ J.Dl; 

ahead caching is used when sequenta
Iy read data make antlcipatOlJ 
retrievals from the magnetic dISk I 
the semiconductor memory profitatlIt 
If a subsequent access request 110 

within the semiconductor rnernay. til 
data can be accessed In leSS than J 

quarter of a millisecond. Both ~ 
and multiple bkxks of data can 1:1 

transferred at up to 1.2 megabyteS P' 
second from the magnetic media 
1.6 megabytes per second from ttII 
semiconductor memory. 

The MASSBUS adaptCX" within til! 
AIM/300 provides automatic data «
ror detection and correction. and til! I 

transparent handling of media ~ I 

on the disk. The DEC MASSBUS WZI I 

selected as the most approptYn 
means for the attachment of [!'; 

AIM/300 because it is the highes' 
speed disk transfer bus available ~ 
both PDp·1 t and VAX computers.!lJ c 
of the MASSBUS also ensures tfIt r 
there will be no Interference wtth tN c 
operation of other system deviceS SID , 
as terminals and tape drives. ~ 

To the system processor, the ~ c 
tinguishing feature of the AlM/3Xl a 
Its ability to achieve many times P' ~ 
acces..s performance of conventi(ll'lt s 
disks through the use of itS combi/ll' t 

tlon caching and automatic data re!=' ~ 
cation. Initially the design of tN' \Ii 



AIM/~ Incorporated naive or simple 
data relocation of the most actively 
used cylinders to the physical center of 
tbealSlt Further development resulted 
III the inclusion of sophisticated 
stattsticaI forecasting techniques and 
{)1IMer selection criteria so that the 
!eb:auon of cylinders could be quickly 
made to the most advantageous posl
tatS on the disk regardless of the 
cutter_ This Dynamic Data Relocation 
resutts In a dtsk which behaves much 
i!S a conventiOnal disk with caching 
OOring periOds without arm conten· 
oon. but which can ach leve the access 
speed at the earty model fixed disks 
18.l3ms) during typical periods of 
beavy arm contention with moderate 
caching (35 percent). and up to 10 
Ilmes the performance of conventional 
moving head disks with heavy (80 per
ontj caching 

• i./-"" ..- ,.", 
I ,_ 
j ~ "...-

'" , " 
! -

'" -.. -. .. .. .. 'to 

FIGURE 1. Disk Density Versus Year 
at Introduction 

S
is new type of data storage 
means that networks of small 

puters can mutually utilize a large 
~~~al disk without heavy in

ents In a central semiconductor 
IfIemory or multiple disks. Si,milariy 
~ systems can fully utilize smaller 
fl!Jmbers of large capacity disks 
!trrthout the purchase of additional 
!Iisks to avokj arm contentiOn. System 
~ can accomplish the task of 
iIsk subsystem optimization by mak

SUre that data files are loaded 
n Iogkally contiguous areas of the 
USing standard system backup 

~_,-restofe facUlties. Aelated files 
I""IICfl formerty had to be placed on 
!lYerar disks to avoid arm contention 
!ill now be placed on one disk for con
e:.n:e. security and logical integrity f .. · .... ·H sacrificing performance. I 
II DEc PfIOF£SsIoHAL MARCH 11184 

"NEVER USE ""'~ WORO 

'OBSOlETE 'N~ AGA.!N'-
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SMAR1'ERr DOES IT! 
Our lamity 01 SMART ERM"' software emulators can ,urn your ordinary IBM" PC 

Into a new DEC'" CRT And. you get powerful ASCII and binary file lransler, Including 
an "error·free" mode as well 

Other SMART ERM features Include futl keyboard emulallOn. multiple setup con· 
Ilguratlons. "Smartft soflkeys and command Illes, 7S to 9600 baud operation. online 
help screens and full prlnler support. 

With each order you'If get a compfel:e user manual. reference card and keytop chart. 

Hard to believe? Try It ! 
If yoI.lre no!: satlslled. return It within 30 days 
lor a lull refund. Calf us NOW lor mofB InformatIOn 

2740 Ski Une 
Madison. WI 53713 

Ask About 
VerslQns f'Qr 

PCjr. 
(608) 273-6000 
TELEX 759491 ====== Persoft 

Inc. SoIlware lor Professlona', . .. by Pro/esslonals. 

·en)OU< 1I\OI'QCI'Oo ...... """"""" u.,ng IN .... ~_. _(10 ...... obouI ..... --' -., ,",ocu 

SII.dTEIUO. ... ~_oI_ .... DK'VT __ ..... ~~Coqo . _ ... _ .. _____ ... . "-",_ ... ~_,,,c.wo-a~-.-. ... 
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Mammography 
can detect 

breast cancers 
even smaller 
than the hand 

can feel. 

Low-dosc breast x-my. 
mammography, is giving hope 
Ihllllhc leading cause of cancer 
deaths in women will be great ly 
diminished. 

We urge women without 
symptoms of breast cancer. ages 
35 to 39, to have one mammo
gram for the recom, women 40 
to 49 to have a mammogmm 
every 1 to 2 years. and women 
50 and over, one a year. Breast 
self-examination is also an impor
lall! hcallh habit and should be 
pmcl iccd month ly. Ask your 
local Cancer SociCly for free 
leaflets on bOlh subjects . 

The American Cancer 
Society wants you to know. 
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MASS STORAGE DEVICES 
By Louis J. Finnegan. Aviv Corporation. Woburn. Massachusetts 

For the past two years, DEC has 
been unveiling Its long-term mass 
storage strategy called the Digital 
Storage Architecture (OSA). In general. 
DSA provides more long-term stability 
in the selection of mass storage 
peripherals by defining several In· 
dependent layers. or protocols. for 110 
control. The cornerstone of OSA is the 
way in which large data bases are 
stored. accessed, and transferred, us
ing a combination of small and large 
systems sharing resources through 
conventional communications devices 
or a high speed serial link. the Com· 
puter Interconnect (Cl) bus. 

Mast users. however. are not con· 
cerned with large Interconnected com
puters sharing unlimited resources. 
Most of the applications we at Aviv en· 
counter require a high availability of 
disk based data. and a convenient file 
transfer and backup capability be
tween two and six CPUs of either 
PDp·ll or VAX vintage. This does not 
require a network or an architecture. 
but simply a reliable. economical 
method of storage and retrieval that 
can perform I/O requests intelligently 
enough to enhance overall throughput. 

DEC apparently has endorsed this 
philosophy (having reversed direction 
on their t ime-honored theory called 
'Thou Shalt Not Unibus" high speed 
peripherals). by designating the RUA 
81 as the performance leader In their 
disk pnxluct line. as well as adding 
other Unibus based peripherals. In ef. 
fect. DEC is endorsing what controller 
manufacturers have been saying for 
years. Namely. that the Unibus will not 
be saturated with data given an in. 
telligent controller design and a keen 
understanding of how to monitor the 
Unibus for other devices that require 
service. The same can be said of the 
Q-bus. particularly with the advent of 
the 11 173 and MicroVAX. Other 
changes are expected in this area from 
DEC which will maximize the use of ex. 
isting Unibus and Q-bus structures. 

The most critical storage devk:e In 
a system is the primary dISk. as 
operating system over1ays and w<rt 
files have long ago migrated on to 
rotating memory. In our experiern. 
110 bound systems can potentially sup
port double the number of slmuit.aJ'lt. 
ous users with a disk subsystem that 
has the ability to perform tasks SiKh 
as independt'nt seeking. while the a>U 
Is servicing another task. In a mtJlti. 
user environment. every ml1liSl!(,'(Rj 
counts. and each time a revolution rJ 
the disk is wasted because the cc& 

troller Is not being able to performcm
current tasks such as over1apped seek! 
or head selection. terminal degradatxm 
will occur. This Is particular1y true WIt!": 
DEC's RUA 81 subsystem on Iq 
block transfers. where features sud'las 
seek ordering are of no extra benefil 
when the transfer involves more than 
2S to 30 seconds. In fact. most 1/0 
bandwidth requirements never exCftl! 
1 MB/ sec. because of the constant roo: 
of high and low speed devices beln;l 
serviced at varying priority levels. 

To counter this problem. AvivdlS!I 
controllers use between three and 15 
sector buffers. depending on t he speed 
of the attached disk. to balance thf 
aval1abllity of the CMI bus. UnibuS (I' 
Q-bus while other devices are beIII9 
serviced. In addition. DMA utfliZaDll 
can be modified to allow coounl.K)l.lS 
transfers to and from the disk or tapt 
drive while no other NPR requestS Nt 
pending. and provide scheduled II'\IC
tive periods (deadslot time) for the CfI.I 
to service other interrupts. The ~ 
tion of drive characteriStics sud! Z 
cylinders and tracks. found in the 05A 
controller layer protocol , is a ~ 
feature In Aviv controllers. Called I 

"Geometry" PROM, it provides greatr 

fleXibility for reconfiguranon of id 
ed systems. 

Tape drive uti lization is pertI# 
the least understood methOd of ¢
age today. With the proliferaOOl'l d 
160 to 700 MB Winchester dISkS .• 



tape is enjoying a renaissance. as it 
able offers the portabJJity. reliabJJity 
arw:l low cost required of a backup med
ium. Industry standard (800/1600 bpi) 
tape has been around for years. 50 It Is 
!he 6250 bpi recording that Is attract
ing most of the interest. due to a new 
~tion of low<OSt pertpherals now 
entering the market. 

GCR recording can store up to 145 
MB of fonnatted data per reel. and 
ocItieve transfer rates rivaling some 
disks (781 KB). In addition. the two
~k error-correction capability raises 
the Integrity of stored data to one cor
rectable error in every 40.000.000 (40 
MB) characters. Here again. the proper 
design of a controller can alleviate any 
~ntial bus problems that may occur 
during acceleration of the tape drtve to 
ItS operating speed. In fact:. proper 
haOOling of this feature can alone pre
I'ent the reduction of the speed of a 
I:iJh performance drive by half. 

Streaming tape drives recently 
bl-Ie become popular backup devices, 
iWI can be very cost effective when 
~ specifically with that ap
l*atlon in mind. However. they share 
Imitations: 1) 800 bpi is not offered. 
~Udng POrtability of data; 2) a very 
lbwstart/stop capabllity mayor may 
IXlt be offered, reduclng the on-line 
il"ansferor backup capability and forc
~ these jobs to be performed after 
~rs at an additional expense to the 
CUsbJmer. Aviv recommends that 
~ consideration be given to the 
o.<eran tape requirement before a selec
till Of start/stop or streaming drives '-. . in addition. the tape drive Is usuai-
tr.or:a high availabllty device. Aviv of
firs a CDSt.flfective method of sharing 
ibank of up to four tape drives with a 
Cln.b!nation of up to six CPUs. in
~ DEC. Data General. Multibus 
ird others. This feature not only saves 
~capjtal equipment expense. but pro-

substantial maintenance savings, 
• 'Nell as valuable floor space. !I 

t-~·~,~ 

Cali tod.y. Learn how Compulroi MegaUnk communlcaflonllYllemllorm locai 
Ifll networkl and creal. virtual dllk Ilorlg. lor dlltributed procalors. 

o Dirld CTI bus Intlrlace 0 Up 10 100 proealing noda Ipread 
10 DEC PAO/l5O. over 6 mila of coulal cable. 

o Intm.celo proceuors with PIOS. 0 AU di,trlbut.d procalors 
AT. ASX or VMS optnUng 1,'lem,. on Ihe communlcallons link 

o High IPHd I MbplLAN with high dlla cln I.,k to IIch other. 
intlgrlty In IndUllrll1 envlronmentl. 0 Meg.llnk OMA Inl!ffaces for 

o Automatic boobtnp load. Unibus. O·bU8 and Multfbul 
o Optimlzld lor real.lIme rupon... Ihare lime nelwork. 

PRIMm 
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A COMPREHENSIVE 
PROGRAMMING ENVIRONMENT 

MANAGEMENT AND PROGRAMMING TOOLS 
By Josef S. Bleier, New York. New York 

(Editor's Note: The author. a system software specialist and ronsultant. has been involved in 
the successful Implementation of the Comprehensive Programming Environment (CPEl in ma
Jor corporations, using VAX with UNIX (the operating system from Bell Labs). 

In medium to large scale programming development. 
maintenance and documentation costs increase rapidly as 
t he project nears completion and often end up being the 
largest part of the total development cost. 

Because customers need fast response to their 
maintenance requests and up-to-date software documenta
tion, sound business practiCes demand that we develop 
practical management and programming tools which hold 
down these expenses and meet customer needs promptly 
and effectively. 

Here we look at a software environment that effective
ly reduces long-term maintenance and programming costs 
and helps management control the development process. 
The discussion Is a non-technical overview of the tools we 
have developed but not of their implementation. 

INTRODUCTION TO THE SOFTWARE 
DEVELOPMENT ENVIRONM ENT 

A software development environment includes the pro
grammers. the managers and the computer systems. In 
very Simple terms. the managers tell programmers the kind 
of program to write or develop. the programmers write the 
programs and the computer systems run the developed 
programs. 

A software project produces a stand-alone program 
called a "target system." This system is designed to perform 
certain predefined tasks on a computer for which the soft
ware was developed. 

A target system Is made up of many small programs 
called "project files." each of which does a specific job. These 
project files are usually small (about 100 lines) and easy to 
understand. 

Furthermore. each project file has a version number. 
Whenever a programmer changes the code in the file. that 

file gets a new version number but its file name stays til 
same. 

The programmers write the project files In a progm
mlng language. A "compiler" program transforms each prIlt 
ect file Into an "obJect file." Then a "loader" program (Xl!!o 
bines all the object files into one ·'target test file." lf we8l

counter no errors in either the compilation or the Ioadingd 
the target system. we have completed another stage In dY 
software development cycle. Now the software d~ 
ment group gives the test group the target test file ~ 
testing. 

Since each computer or type of computer is differett. 
each computer's compiler translates the object file mto, 
program which the specific computer (called the .'taf9E'I 
machine") understands. For this reason. it is most desiral* 
to have a programming language which can easily be USL'l 
on many different machines. Such a language is said to tf 
"portable." Thus. the company can Increase its marl'J! 
penetration. 

At the heart of the (CPE) Is the idea that all project fileS 
are stored and controlled by a single library. that can_ 
all the version numbers. Therefore. those who deveIOPlJ 

maIntain the system need not keep track of changes filii 
to the files and of their affect on the target system. 

By using a set of library commands. the progra_ 
stores and retrieves files and automates the building oftff 
target system for testing. Furthermore. at any orne mN* 
gers can get an up-to-date programmer's progress repcrt 
system documentation and system status informatiOlt 

Finally. the user - the programmer. the malntaUler lJ II 
the tester - communicates with the project hbrary in til! Q 

environment. The library becomes the database system ~ I 
the project flies. As In database systems. the tester or~ II 
developer knows of a logical view of the data and need to: ~ 
be concerned with where and how files are stored. ~ 
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lIAHAGEMENT TOOLS 

The management toots are the programs that 
autcmate all the necessary but burdensome paperwork; 

1. Documentation Preparation - collectfng all the 
material which describes each project file and the target 
system as a whole. 

The successful development and maintenance of a 
system depends to a great extent on the quality of its 
documentation. Such documentatlon meets the needs of 
those who must maintain and update the system. 

Z. Internal Documentation - maintaining program in
formation and source code. 

Each separately complied project fi le has two sections. 
The first section (the "header") has Informatlon about t he 
jX'Ogram: for example. the author's name, the purpose of 
the program and what kind of report or output the flte will 
yield. The second section of the file contains the actual 
!DUree code; I.e .. the sequential program statements and 
~ that the compiler accepts and compiles. There
ftre, when a programmer changes a project flte, he can 
ct.ange the source code and the header Information In one 

""', 
Because there are many such changes during develop

ment and testing. the automatic document retrieval tool 
giYes the programmer a fast and easy way to scan the proj
!.tt files in the library. extract the header section of each 
lflOOified file and print up-to-date Information about the 
new tlrget system or a part of It. 

Among sophisticated documentation tools is one which 
scans the source code section of each project file and ex
~ from It all references to other programs in different 
I'OJect files, 

3. Maintenance Request (MR) Procedure - for 
ibJJfTII!ntlng and correcting any program failure. 

The MR system gives managers timely and accurate 
~ of all program errors found during testing and 
b./tine maintenance. 

An MR is produced whenever a target test system func-

~
1bIs improperly. The person doing the testing or mainte

SUbmits an MR to alert management and develop
of the problem. A manager gives the MR to a pro

Jammer who studies the ' MR and tries to solve the 

~ fa/I Into one of the following categories: 
I ~ - Someone created an MR to describe a problem. 
1ln no one has been selected to resolve It yet. 

PENDING - Management Is aware of the problem 
~ in the MR and has assigned a programmer to 
101< on it 

Cl.OsEo - The assigned programmer changed the 
COde of the faulty file and resolved the problem 

'bed In the MR. 

h 
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RPM CAN 
DRAMATICALLY 

INCREASE 
THE PERFORMANCE 

OF YOUR SYSTEM 
You can double or triple your system's performance without adding cosily hardware. RPM provides """"h;i 
need to optimize your system and keep it running at peak performance. 

RPM analyzes your system performance automatically. identifying problem areas. But, RP\1 doesn't SlOP 
identifies the cause of the problems and makes suggestions for correction in plain English . 

AUTOMATIC PERFORMANCE ANALYSIS 

Instead of dumping columns of cryptic numbers, RPM 
gives you a plain English report that describes how 
your system is perionning. It tells you where you have 
problems, what caused the problems, and how to fix 
them. 

This report analyzes each of the resources that are 
common problem areas. Any resources that are not 
being used optimally are identified. The program or 
files that caused the problem are then identified and 
suggestions are made for correcting the problem. 

DETAILED PROGRAM ANALYSIS 

In addition to identifying problem programs, RPM can 
analyze the operation of individual programs, 
identifying problem areas. 

RPM's detailed program analysis breaks the operation 
of the program down into CPU usage, input / output 
and system calls. Usage and directory overhead counts 
are displayed by channel and by system call. 
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NJ[I) PERfORM ANCE S T A TlSTICS 

a:tnded periOrtrW1("( ttoltlitia to your 
~. This monitor !)tlmsion cilptum 
~ owraJls)'1lmt prrform&n~ plus 

-f-, '" lodividtW p""",ms ond Iii... USIng this 
you WI Improve Iy I~m Pf'rform&nce by 

htJd movmlmt. l'f'ducing file PfOCHSOr 
- reducing swappl1\g. olnd optimizins di.5k 

• 

DYSAMIC PLOTTINC 

.J ~Pl'!'heruivf ~rtl, RPM can 
wide nriety 01 Stoplu. It con plot curves. 

.c!wts. ;and plot MlogroirN using any 
oll)'llnn tniOrmltion. By plotting one 

I"'og_ anothl'r, you can immediately see 
bttw.." voriobl ... This is .. peocioUy useful 
~ mllal mourn usage points. 

C!fY PRO<.RAMS BY RESOURCE USACE 

RPM you an tdmtify the programs that will 
tnt most btNfiI from optimization. You can 

which prognms .J~ ~ most often and 
prOCfims U~ 1M mOlt of critical resources. 

nil tha.e programs can be optimized. 
11.",,'YSt"'I,mt ptrformana can be increased by making 

wh ... thoy will do the most good. 
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Each MR file may have several fields, IncludIng: 
a. A priority number. indicating the urgency of the MR. 
b. Function name, 
c. Date the problem occurred. 
d. Date the problem was resolved, 
e. The Individual who found the problem. 
f . A description of the problem, 
g. The person assigned to resolve the MR. 
h. The team leader who authorizes work on this MR. 
I. A description of the resolution of the problem. 

Management must be able to keep track of all the MRs 
for the project and have ready access to such Information 
as: 

a. The state of each MR In the project, its priority 
number and the type of failure reported . 

b. Who worked on each MR. 
Automation makes It easy for managers to keep track 

of any number of MAs. 
The following Is a description of some useful tools. 
CREATE and MR - Creation of MR Involves an Interac

tive session with the user and ends by creating an MR docu
ment flle wIth a unIque number. 

SUBMIT an MR - stores an MR file In the MR library 
that has all the MRs generated by the project. 

INSPECT and CHANGE an MR - lets users Inspect and 
change any MR. The programmer assigned to this MR may 
wish to add more relevant notes to the description of the 
problem. 

CLDSE an MR - locks an MR and resolves It . 
GENERATE an MR Report - lets management Inspect 

each MR In the library and produce a report as descrIbed In 
Items 1. 2 and 3 above. 

4. Status Report Preparation - documenting the prog
ress of each Individual working on a project. 

otten programmers and theIr supervisors submit 
weekly status reports to tell upper level managers about the 
progress on a project. Writing status reports can be very 
time consuming. But It may be just as hard for a supervisor 
to collate data on a project If each report has the data In a 
dlfftrent format. 

To address this problem. we have developed some tools 
which automate and standardize the preparation of status 
reports. 

The user enters a command. and the system prompts 
him for the necessary Information. Then he enters a second 
command which transfers the report to a flle from which 
the manager compiles his summary report. The supervisor 
uses another command to collate all the reports Into a sum
mary status report for his supervtslng manager. 

The system automatically enters additional Information 
In the status report, e.g .. the user's name, the time and date 
the report was prepared. etc, 

Then usIng certain key Items (e.g" the reporting date or 
task name). the supervisor can retrieve the desired data 
from all the status reports to prepare a summary report for 
his supervising manager, 

These tools reduce the amount of time spent preparing 
status reports leaving more time available for programming. 
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Here is a sample status report: 

STATUS REPORT 

WEEK OF: date 

PROJECT: proj~name 

TASK: task.-name In project 

NAME: programmer's name 

I END OF WEEK STATUS, 

Describe your accomplishments for last week. 

2 NEXT WEEK'S TARGETS, 

Describe the desired goals for this week, 

3 CONTINGENCIES 

Describe any problem In meeting your scheduil! 

SCHEDULE STATUS, 

State "On Schedule" or "Behind Schedule." 

Explain If "Behind Schedule." 

S, Manual Pages System - creating or updating 
material which describes the available software toots 
their use, 

Manual Pages explaIn how the various system 
work. For example. to find out how to use the Mst;at'· 

mand. the user would type In: 
Sman stat < CR > 

which would result In the following display: 
NAME, 
state - create a new status report. 
SYNOPSIS, 
state flit-name 
DESCRIPTION, 
The "stat" program creates a new formatted statuS reper. 

In flIt-name, 
The program prompts the user for a question and 

session. At the end, a formatted report can be 
at flit-name. The format of flit-name Is the 
standard, 

FILES, 
none 
SEE ALSO, 
none 
DIAGNOSTICS, 
Error reports are 
self explanatory. 
BUGS, 
None. 
AUTHOR 
Josef S, Bieler 



PfKlGRAMM ING AND TEST TOOLS 

As discussed earlier. we build a 
wget system for testing by compiling 
C'f project files. If no errors occur In 
~ pI"OCeSS. we must link the object 
{es to form an executable target test 
~. To do that. we use the loader 
IfOIIram to make sure that all the 
reference names used In one file are 
&lined in another file. 

If we examine all the stages In
\dved In building a test system. It 
t:ecomes dear why it Often takes so 
kog. 

I. We assemble project files with 
the appropriate version numbers. If we 
are unfortunate enough to get the 
wrong file or version. It could cause a 
nasty error later that would be hard to 
trace. 

2. For test purposes we may want 
III create a dummy source file with the 
name of all the programs not yet 
developed. These programs may be 
referenced by other existing programs. 

3. After the abOve preparation we 
are ready to compile one project file 
after another to get a set of Object 
files. 

4. After compilation we use the 
k:lader to link all the Object files and to 
create an executable target test file. 

Since building a test system takes 
so long. we created some test and 
programming tools to automate this 
PI1lCess. 

As mentioned above. all project 
files are put into a library which keeps 
track of the changes made to a file. 
Thus. if the user makes a change to the 
file. the library records only the 
changes to that file and gives that 
group of changes a new version 
number. No duplicate file exists 
anYWhere. 

Thus. the user can: 

_ t . Obtain a prOject file (with a ver
SIOn number) from the library. 

2. Store a project file In the 
library. 

3. Submit a new project file to the 
library. 

ThEDE( I'ROFEssIONAl.... MARCH li64 

• • 
HASP+ on VAX with DMF32 is the lowest 

cost/overhead interconnect to IBM, CDC, other 
mainframes, and networks on the market today. 

Using the DMA front-end processing capabilities 
of the DEC DMF32, speeds up to 56Kbps are 
obtainable. 

Over 13 years of field-proven reliability make 
HASP+ the choice of experienced firms. For more 
information on this user-friendly communications 
software for the whole family of DEC computers, call 
or write Datanex. Price, system one, $5,500 for VAX. 

+ 
r" ~8. Eugene. OR 91440 

Phone (503) 681·2520 . TELEX 384412 INTA 

CRCLE DI97 Of; REAOEII CARD 

INTRODUCING VT-l00 KEYS KED OR EDT EOITOR ... These quality 
3-color keys will make editing faster and simpler. They're easy 1.0 instaJl-
no overlays or engravings-just pull out the old keys and push In a new set 
with the editor's functionS clearly stated. A set 01 18 3-color keys - $45. 

C1RCLE DZ73 ON REAO£JI CARD 
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4. Show a list of selected files in the library, 
5. Provide a library copy of any project file by printing it. 
At a certain point in the development cycle. the pro-

grammers have finished coding and the library is ready for 
testing. We call this point a "milestone." We define a 
"release" as the time when the customer gets some soft· 
ware for use. Therefore. we divide a release into several 
development milestones. Each milestone development gives 
the test group a test map which may contain, among other 
fields, the following: 

1. Project File Name - the name of the file. 
2. Version - the version number of the file for this 

milestone. 
3. Status - tells if the file exists or has not been 

developed yet. 
4 . Date - the expected completion date of the project 

file. 
This test map marks the official milestone. 
Because the library uses version numbers to record the 

changes in the files. the programmers can begin work on a 
second milestone without the danger of losing the earlier 
versions of the file (i.e .. the previous milestone). They can 
always retrieve any designated version of a file merely by 
specifying its number. 

Since system testing usually involves many files at a 
time, keeping track of so many versions, milestones and 
release numbers manually would be too time consuming 
and hard. The following commands make the process fast 
and easy. 

1. CREATE A MAP - creates a test map for testing. 
2. GET FILES - collects all project files necessary for 

the creation of a target test system. 
3. CREATE DUMMY - creates a dummy file for pro

grams that have not been developed yet - see test map en
try to signify this. 

4. CREATE OBJECT'S - compiles alJ files listed in the 
test map. If there were no changes to a project file, the 
system will not re-complle it because the system can track 
file interdependencies and changes. 

S. CREATE A SYSTEM - uses the loader to fink all the 
flies and create an executable test file. 

These commands could be put into a file and executed 
one after the other. This process automates the building of a 
test system and allows testers the flexibility to choose 
which project files should be combined together to form a 
system for testing. 

CONCLUSION 

In this paper we proposed the development of a set of 
tools that automates a programming environment. The im
plementation of these tools in a software environment 
c:eates what we called a Comprehensive Programming En
vironment (CPE). We have found that such an environment 
saves development and maintenance costs. 

Since projects differ. the implementation of the CPE re
quires software tailoring efforts and constant contact with 
management. That is, the success of the project requires full 
management cooperation. 
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Some Helpful Hints ... 
A central criterion for estimating how Jlkelya 

project Is to succeed, is how easy the project fiJes 
are to maintain. Is the program easily uOOemand
able and modifiable? 

Many authors stress that program mociulan. 
ty; I.e" breaking the code up Into logically indepen
dent and separately compiled units or modules. is 
one measure of maintainability. Furthermore m0d
ularity significantly reduces program compleXIty 
which otherwise grows exponentially as program 
size increases. In addition. mcxlularity saves testing 
and development time because the structure and 
interdependency of the mcxlules is clearer. The 
result is an easily maintainable system. 

The first step in structuring a project requires 
some set of standards to assist developers in 
creating consistency and mcxlularity among the 
various project files. 

The following are a few guidelines that Wf 

found central in developing our automated test 
tools; 

1. The program is divided into Independent 
pieces that we call project files. or mcxlules. 

2. Each module Is a self-contained unit that 
represents one unique logical and separate 
function. 

3. Project file name and program name at! 

the same. Note that we write the program (or 
function) inside a project file. 

4. Each project file contains a function header 
describing the function. 

S. Each project file name should be mean
ingful. Names should suggest the logical funcoon 
they perform and their purpose in the system: Lf. 
a project naming convention dictates the rules fa 
naming a file. 

Finally. these few guidelines go hand In hand 
with the prinCiples of good structured program
ming and maintenance support systems. I 
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First with Cache 
First· Performance 

The CSS-BOO Cornpact Storage System 

Of an the mass storage systems available today, only 
the CSS-8oo has the advanced architecture, featuMng 
cache memory, designed to lr1CreaSe the performance 
01 your mini or micro system Our cache memQry and 
!ook-ahead buffer strategically manage data transfers 
to speed throughput by up to 90'\ and gIVe your sys
tem the added power to run faster and handle more 
concUlTerlt users The SOO combmes Winchester tech
nology With a unique, intelligent controller to reduce 
access time Without expensive hardware upgrades or 
software redesign 

Our cache memory logiC " learns" which data and 
I'OUbnes are most often used and holds those sectors 
10 a multiported 64-Kbyte cache buffer Look-ahead 
buffenng bnngs adlacent sectors Into cache as well, 
so ft.rture transfers can be made at memory speeds 
As usages change. the controller overwnteS the least 
recendy used sectors to keep the most pert,ment data 

I Il"I cache for Immediate access, Only the eS5-S00 can 
grve your mini or miCro these performance features 
of a mainframe Without adding to host overhead time 

FlI"St in Price Fully Integrated With tape backup, con
controllers, and Interface adapter for under $10,000 
-the full entry pnce IS the best of any total storage 
subsystem With 70 Mbytes of disk storage and 22 
Mbytes of tape backup, our cost per Mbyte IS unnvaled 

The ess-soo IS your most cost effective, complet e 
storage buy 

Tho OEC Plug-in Solution Totally DEC· compatible, 
the ess-soo emulates the AK07 disk and TU10 tape 
drives. System support is available under ASX-1 1 M, 
RSTS/E and AT-11 operating systems as well as OSM, 
TSX, and UNIX Q-bus or Unibus host interlaces are 
standard features The whole rackmount or desktop 
package is only 5'14 Inches high and weighs 42 pounds. 
Just plug our host interface IOto your backplane and 
you're up and running With a truly compact and effi
CIent system 

Only U S Design Corporation gives you the high
performance architecture your system needs toextend 
Its maximum operabng level. We're first with cache, 
first 10 pnce. and first In performance 50 when you 
consider your storage needs, call us first. Our toll-free 
number IS (BOO1 368·2811 
'DEC RK01 TU1O, R$JI II RS1Sll RT 11 OlIN as.. _ u.- .... __ 
...-.to. 01 090.01 t_ ~ lSl( •• __ ...- 01 S & H 
~ UNUI •• __ '-01_~ 

u.s. DESIGN CORPORATION 
15100 Philadelphia Way 
Lanham, Marylend 207De 
C3(1)e77,2aeo [900)388·29 11 
T\NX 710·929·0417 
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BUBBLE SORTS: A SECOND LOOK 
By Joe Celka. Atlanta, Georgia 

The "Bubble" or "pairwise exchange" sort is the 
simplest Of all possible sorting procedures. Given an array. it 
is put into sorted order by swapping neighboring pairs of 
elements. This is probably the first program that the 
teacher assigns in the second week of a beginner's program
ming class. By the end of the course. the teacher has lec
tured on how slow It is and shown how to write several 
faster sorting prOCedures. 

But, the poor old "Bubble" sort is worth a second look, 
In spite of Its humble position among sorting programs. The 
real teaching value of the Bubble sort is that it can be great
ly ImprOVed by simple changes. This makes it ideal for a 
training aid to teach programmers how to polish an 
algOrithm. 

DESIGNING AN ALGORITHM 

When designing an algorithm, step one is to determine 
its purpose. A sorting algorithm ought to work for an array 
of any size. It ought to produce the permutation of the input 
array in sorted order. and work with any permutation of the 
input array. This sounds good, so let's begin. 

The first hack at Writing a Bubble sort program has 
only one mildly tricky point. You must remember not to try 
to inspect the (n+ 1) element of an array with n elements. 
It's obvious that each element might have to be swapped, so 
if we make one pass for each element. then the array will be 
sorted. 

Here is the raw. basic sort In pseudO<Ode. The pseudo
cOde is a cross betINeen BASIC. PASCAL, ALGOL and English. 
With a little Inspection It should present no trouble. 
PROCEDURE Bubblel (INT n. INT ARRAY table{1 :01): 
BEGIN 
INT J. pass: 
EXTERNAL PROCEDURE Swap (IN'T a. INT b~ 
FOR pa.ss,., 1 TO n 
00 FOR I: .. 1 TO (0.1) 

00 IF (tabJe{l] > table{! + 11) 
llfEN Swap (table(l). table{l + 11): 

END of Bubblel: 

This program is inefficient and will require that the 
Swap procedure be called (n' (n-l» times. One quick way to 
improve this program is to stop dOing the bubbling all the 
way down each time. After the first pass (controlled by 
··pass'). you know that the highest element in the array is 
now in place. Once an element has been '"bubbled" to posi-
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tion. It stops mOVing. You only need to 9~.d:~~,,:~,r,:j 
ment (n- l ) the next tfme; the third time to 
and SO forth. The goal Is not to do more wm than 
requ ired. 

The second version of the sort looks like this: 

PROCEDURE BubbJeZ(INT o. INT ARRAY tablf{l:o): 
BEGIN 
INT J. pass. L.1stltem: 
EXTDlNAL PROCEDURE Swap (I NT a. rNT b); 
L.a.stltem,. (n-I) 
FOR pass:. I TO n 
00 B£GIN 

FOA J: _ 1 TO l.astltem 

00 IF (blbIf{I] > tabM(l + 1) 
llfEN Swap (tablf{1). tatHe(J + 1) 

Last/tern:. L.1stltem· 1: 
ENo, 

END of Bubble2; 

The British call this version a Sink sort. because ttl! 
heavy items sink to the bottom. Another thing to 
check to see if the array is in sort as the program passes 
through it. if no swaps are made in a pass. the array must I 

be in sorted order. This can be checked WIth a Boolean fla!ll 
" InSert'" that starts each pass with the value TRUE and gets 
set to FALSE if a swap is performed. This Is an ImporUfll 
principle for optimizing an algorithm. If you can test fCrl 
terminal state during the operation of the program. youell 
come to an earlier halt. It is also a principle of program 
design to use Boolean control expressions instead of CWI' 
tfng control expressions whenever possible. So a FOR looprs 
replaced by a WHILE loop, which is more general. That 
pseudo-cOde lOOks like this: 

PROCEDURE Bubble3(INT n.INT ARRAY table(l,nD: 
BEGIN 
INT I: t.QGICAL InSort: 

EXttRNAL PROCEDURE Swap (lNT a. INT b~ 
L.1stltem:. (n-I): 
InSort:. FALSE; 
WHILE (NOT InSort) 
00 BEGIN 

InSort: _ TRUE: 

FOR i,. 1 TO (L.1stltem _ 11 
00 IF (table(l] > table[l + 1) 

THEN BEGIN 
Swap (table(i]. tablf{l + 1]) 
InSort.: '" FALSE: 
END: 

Last/tem:. Lastltem . 1: 
ENO: 

END of BubbJe3; 

. . . continued on page 159 



THE DRS DECISION: PART .:J'------
DOES YOUR 

DATA BASE SYSTEM 
OFFER 

"FOUR ON THE FLOORn ? 

Performance has always been one of the prominent selection criteria for data base systems. How· 
ever, until now no one has anticipated the possibi lity that your requirements might outgrow a single 
DEC VAX 11 / 780. 

DRS, the complete data base management system from Advanced Data Management, is the on ly 
system to allow up to four VAX' 1 /780 's linked with shared memory to become an integrated data 
base system. Now, in addition to offering a powerful data manager and query language interface, 
DRS allows this performance system to grow from a single 111780 to as many as four 11 /780's with 
users on each machine accessing a data base distributed across the entire system. 

It's a great comfort to know that. if your task outgrows the exceptlonal(jJ ~~ 
performance provided by the re-entrant code, pooled buffers, ,. • ...1 
resource locking, and high-speed index access features of a single ~s ~ 
VAX/ DRS combination , "four on the floor" performance is available ~ 
through the easily·installed option of ~RS/MP. If multl·processor DRS is ~DRrtJS -------
already here, can " clusters" be far behind? : ~'" ~ 

Let us help you get the "word" I .. 'C' ":; 
on how over 200 users have managed I 

some very complex applications using DRS; I Send me the wordl 
... often without a programmer! : 

ADVANCED DATA MANAGEMENT I 
15·17 Main Street I 

Kingston, NJ 08528 I 
(609) 799-4600 : 

CRu Ollie ON READEA CAAD DEC, and VAX are registered trademarks 01 Digital Equipment Corp. I 
I 



GE'I'I'ING SfARTED 
WITH MACR0-1 1 

By Robert F. Curley, Department of Rachanon Therapy. 

University of Pennsylvania. Philadelphia. Pennsylvania 

Most of us become fluent in a programming language 
by using it, not by studying it in a text book. MACRO--l t is 
no exception. Writing your first program in the PDP.11 
assembly language is more difficult than in most other 
languages because there is no single reference. Most contain 
a few simple. getting started programs. device drivers and 
examples of that ilk , but nothing basic enough to be useful 
to a beginner. 

The assembly language itself is pretty well 
documented: It 's the I/ O that's the real problem. By restrict
ing ourselves to two black boxes or system macros or 
system directives. we can get quite a way into the most 
useful second language for PDP·11 high level language pro
grammers. A system directive is a request of the operating 
system for some service. In our case we'll ask for the 
operating system to move a character from our program. 
ming space out to our terminal. And we'll notify the 
operating system that we're finished with the program. 

The directives that I find feast intimidating are from 
RT·11: ... 1TYOU" and " .EXrr·. To use these two requests for 
system services on other systems it Is necessary to translate 
them into the correct form for that system. We'll emulate 
lTYOu and .EXIT under several operating systems. 

Note: For a RSTSIE system, use the RT-11 emulator. Make a 
fife MACOOS. MAC that contains: 
.MACRO . TTYOU 
EMT 34' 
BCS .·2 
.ENOM 

. MACRO 
EMT 
.ENOM 
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.EXIT 
350 

For an RT· l1 system make the same file MN:ROSWCI 
above. It is arguable thac one shovfd use the system 1ttay.1It 
Irx now. fkJ It this way. 

For an lAS system or a VMS system. usmg rte p(p.li 

emulator, create a file MACROS. MAC that axltans' 
.MACRO . mou. ' A.'B 
.MCALL OIOWSS 
MOV RO.A 
BR B 

A : .BLKW , 

B : OIOWSS 1I0.WLB.IS.II .. .. <'M1.IO> 
.ENOM 

. MACRO 

.MCALL 
EXIT$S 
.ENOM 

.EXIT 
EXIT$S 

(This may work on RSXl1M and RSXt1D too.) 

Create your first program in a file ONE.MAC: 

Note: I am presUming. of course, that you undBfSt;r/d. 
basics of using your operating system and the use ria teXt_ 
The editor that I use is TECO and I recanmend It. It is ~ 
across most at the POP·ll operatmg systems. 

.TITLE ONE 
REO, .WORD 101 
BLUE, MOV RED.RO 

.T1YOU 

.EXIT 

.END BLUE 
This is your fi rst program. You may immed~ n 

assemble it and link r taskbuiJd" If you speak RSX) it andel' II 
Km~ ~ 

q 
~ 
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"'" TIle ISSIIIIiIIy i>=SS Is ""l' SIl7'~r '" a oomp/Ied "gh 
M~, but quire cJfferenl from USing an Interpreted -fa RSTSIf 

IIACJ1(} ONE -AIACROS, ONE 
KONE-ONE 

RtiN ONE 
fa ;OS or Rr,,, 

IIACJ1(}IOIJJECrONE MACFIOS+ONE 
U',KDN£ 
RVNONE 

fa VIIS 
MACROIRSXIOBJECr -ONE MACfIOS+ONE 
UWRSXONE 
RVNONE 

lkI ~ d the above systems ther8 are other fXJ$SIbie com
rrwrJ ~ and abbrevJaoons These work on the systems 
~ I have access 10. 

The program prints an upper case letter A on your ter
minal The grace with which it happens varies with 
~ng system Some perform a carriage return. line feed 
sequera before the program starts executing: others as the 
~ram exrts. Some operating systems allow the A to be 
IIinted over the prompt on the left margin. If you have one 
tf these, you might WISh to modify your program to print a 
00iage mum. Hne feed sequence before and after the 
I!'~ pan of your program. For example. create the file 
!WOMAC 

:rrru: lWO 
WORO 10, 
WORD '5 
WORD '2 

CR,RO 
.nvou 
MOV LF,RO 
nvou 
MOV P'NK,RO 
,nvou 
MOV CR,RQ 
,nvou 
MOV LF,RO 
,nvou 
.EXIT 
,END START 

Program 'TWO prints five characters on your terminal: 
catriage mum, line feed. upper case A, carriage return. line 
fEoj, 

A discussion of the components of Program ONE and 
!Wo is in order. The syntax of MACR0-11 is simple: four 
1e!ds, label. operation code (opcode), operands. comments. 
.abets begin the line and are terminated by a colon. Opcodes 
il next. terminated by a delimiter: space, tab. carriage
~m. Operands next. separated by commas if there are 
'lOre than one. I'll Ignore comments. I use these rules: a 
IbeI goes at the left margin. a tab. the opcode. a tab. the 
Jerands. No label? Tab to the opcode field . There are more 
aborate schemes. but this will get you started. 

TS -nET" 
NETWORKING FACILITY 

For LSls & PDP-lls 
Running RT-ll, TSX or TSX-Pfus 

• TSX-NET is used by OEMs, Labs, Uni
versities and all types of businesses in 
over 350 locations in 14 countries 
around the wond. 

• TSX-NET is not iust a file transfer utility 
- it provides full transparent access to 
peripherals on remote systems via user 
programs or standard system utilities. 

• TSX-NET uses standard serial or multi
plexor lines on LSI or PDP systems. 

• TSX-NET pennits an RT-ll or TSX-Plus 
system to transfer ASCII files to or from 
RSTS, RSX, VAX syslems or non-DEC 
systems such as IBM supporting time
sharing lines. 

• TSX-NET is very economical on system 
overhead to facilitate OEM/Service 
Bureau support of remote users. 

For detailed Product Description with 
configuration illustration options and 
pricing, call or write: 

mmmm 
Glenn A, Barber & ASSOCiates, Inc_ 

'50' 0 Venlura Blvd" SUile 302 
Sherman Oaks, CA 91403 
Telephone: (213) 907-6622 

c., '<, 
y.o,x· lSI " r 
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The . TITLE Is an example of a class of program 
ponents called "assembler directives. ~ It is a command (111 
quest) to the assembler. evaluated or executed at assem~ 
time. In this case, the .1TT1..E tells the assembler to caD tIi! 
program ONE. The use of this naming varies With )tV 

operating system but the assembler uses it to title the 
listings and the linker (taskbuilder) uses it on the map 
Ilsting. For the beginner programmer it performs no usetlJ 
function - If you leave it out the program works the same. 
recommend the use of the ,TT11..£ directive as a good 
for later benefitl 

The next line, starting with REO: asks the assemblil!rtQ 
reserve a word of memory (the . WORD assembler dlrt!Ctl"'~ 
call that word REO and start the program with RED ~ 
Ing the octal value 101. Unlike most high level languages; 
MACR(}.1 t associates two values with a memory 1oc3tkr1: 
the address and the contents, Here the address Is RED aN 
the contents 101, The value, 101, is assumed to be oct3J, as 
are ali numeric constants unless you explicitty notify thr 
assembler otherwise, 

The next Jine, starting with BLUE:. Is a PDP-ll lnsw· 
tion MOV, The details of the move instruction mnel1'lt:K 
MOV. may be found in the " Processor Handbook." 

Note. There have been numerous POP--, 1 Processa HD
txoks. Any 01 them is SUffiaenl (Of the beglflflrtg MACIlJ r» 
grammer. ")'00 have 111<1« ooes, SiMl _ - they...
tXJntalfl details thaI have been retOOVed (ran rht ntWef /J'IS. ( 

s.mp/Ing from my bookshelf "POP1I/04/r15I'O!35;'IF<i 
Processor 1Iil_" £8-05'38·75 ('975); "POP1I1lf) At 
cess« Ha_" £8-05962-20 (1976); "POP1I/OI/.1W~ 
60110 Processor Handbook" f8-11716-18 ('9~ 
"POP'II04124I34al44/l0 Processor _ " £1J.19W~ 
(1981). The most recent editJon seems tlloikJw the!X1ll1J*d 
VAX, lhe VOlume is now called: "pop., 1 ArchItecture HNIftJ#. 
£8·23657-'8 (1983) 

These books detail the instruclJOns rJ which the P(1l-H ~ 
capable. In some cases there are also hmts on asseITtJIer syra 
for some rJ the instructiOns that wem IetI out 01 the ~ 
Language Reference Manual. Whkhever edilJOfl you 11M. UI 
valuable reference to the MACRO programmer. Nr.te, frx~ 
the fine print under the MOVe Byte instruclJOn. 

In fact. that Is the place to find the definitive descriptiOO d 
all the POP-II instructions. The MOVe instruction takes ~ 
arguments: Source and Destination. At BWE we hiJ\Il' 
'MOVe the contents of REO into Register Zero', it is a Ctll!' 
operation. the original contents of REO are intact. SiJt1'I«' 
bits are MOVed - most of the POP-I't operationscantl' 
conceived as 16 bit parallel operations. A register Is strn1 
place in the CPU as opposed to a storage space In mat 
memory, 

Note: " Main Memory" IS what used to be c6It1J ·'atf 

memory, " The stuff made 01 flttJe fernIe doouts ca/Jed ares. fill, 
,he cae 0/ an Apple (parclof/ the expressKJn). TOi/3y .. 
memory IS usually made 01 etched SIlicon chips, as n " 
regJsters "WIthin" the CPU. The pnnaple (jfference rJIe!!, 5 

where the memory cells are in Ihe computer's ~ 
chan. Registers are close to the center 01 power and /lMa¢r 

TH£ DEC PftOI'£SSIOHAL /IlI.fICH ... 



We Have the Prescription 
for Your Ailing Computer System 
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& 1Ymshare's computer maintenance organi
zation is just what the doctor ordered. 

We're an independent service group 
Offering you fast response time and rapid, reUable 
repair-24 hours a day. seven days a week. 

Maximum Uptime for the Lowest Possible Cost 
Our highly skilled, experienced service repre

sentatives quickly and accurately diagnose your 

system's problems-to maximize your computer 
uptime. 

And our Custom preventive maintenance 
program keeps your instaUation healthy-to en
s ure continuing effic icnt operation at the lowest 
possible cost. 

For more information on how Tymshare's 
maintenance programs can best fit your needs, 
caU us today at the regional office nearest you. 

COMPUTER SYSTEMS and SUPPORT 
EAST: 10111 George Palmer Hwy.; Bowie, MO 20716; (301) 459-6363 

CENTRAL; 4513 Llocoln Ave .. Suile 106; Lisle, IL 60532; (312) 964-0248 or 964-0062 
SOUTHERN: 6333 Harry Hines Blvd; Dallas, TX 75235; (214) 638-2130 

SOUTHWEST: 11050 E. Artesia Blvd., Suite 0; Cerritos. CA 90701; (213) 402-1114 

WEST: 39100 Liberty Street; Fremont. CA 94538; (415) 794-2490 or (415) 794-2719 
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pie addressing mechanism making access to them quicker. The 
main memory is usually in another physical section of the can
puler. on another board, in another cabinet and the addressing d 
a single cell more time consuming. The actual timing considera
tions will val)' with the model of the PDP-II and the presence of 
cache memory and other such considerations. 

There are eight "general purpose" registers on every 
PDP-11 , usually called RO, R1 , RZ, R3. R4. RS. SP and PC. 
Guessing from the names. registers six and seven are special 
and not general purpose at all - correct. Generally a register 
and a memo!), location may be used interchangably. Access 
to a register Is faster than memory. And , there are some in· 
structlons that require the use of a register. 

The next line contains the invocation of the macro 
.lTYOU. The Language Reference Manual explains t hat you 
may use any of the alphabetic characters, the ten numeric 
characters and dot and dollar sign to f orm symbol names. 

Note: "PDP-It MACRO-l1 Language Reference Manual" 
AA·V027A·TC (1983) is the most recent in a long line of such 
manuals. While the most recent is nice, the older versions will get 
you started as well as they have most of the MACRO programmers 
today. Another eXElTlple: "IAS/RSX· I I MACRO· I I Reference 
Manual" DEC·l1{)IMRA·B·D (1976). The Iilnguage has evolved 
and the older manuals do not mention the nevr-er features, but the 
essential pans of the language were well designed and have been 
left intact. 

It recommends that you not use dot and dollar. Digital has 
bound itself to the convent ion that ALL the symbols that 
they use (that might be accessible to you) will contain a dot 
or a dollar sign. This convention makes it easier for you to 
avoid "reserved words." In this case I have suggested that 
you create a macro, .TTYOU. in a file MACROS.MAC, that 
breaks this convention. Here the .TIYOU tells the assembler 
to replace the .lTYOU with whatever has been defined as 
.TTYOU. Since you have created the macro .lTYOU with the 
Incantation necessary to output a character for your 
operating system. the assembler will do the sleight of hand 
for you and we can all talk about a .TTYOU without beUlg 
concemed about the lower level rubric .. lTYOU is a "system 
directive." it requests the operating system to move the coo
tents of register zero (RO) out to the terminal . Usually there 
is an ASCII character there. which the terminal interpretS 
and prints. 

Note: American Standard Code fix InfcxmalJoo Interchaf9t. 
An arbitrary code to represent printing and control chNactefS t! 
numbers which can be stored in a computer. There ate tIM 
cod!ls, but this is the one most widely used in the POP·II. ~ 
full scheme IS on the back 01 the POP- I I Programmmg Gard. ~ 
ones uS8d here: 101:=A, 12", <line feed>. 15", <~ 

return> . 

Thus the octal 101 is interpreted as an upper case A. Thecw::· 
tal value 15 is translated by the terminal as "carnage 
rerum," etc. 

COMPUTERIZE 
PROJECT MANAGEMENT 
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WITH VUE . •• 

• simple to use 

• comprehensive reports 

• printer/plotter graphics 

• multi-project capability 

Busy as a beaver? Let VUE sched ule 
your project from planning to com

pletion. Available for Digital. HP 3000. Honeywell. and 
Perkin Elmer computers and nationally on timeshaIing. 

t1§J NATIONAL INFORMATION SYSTEMS INC 
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• 
The r<lt exereses areo (I)Modlfy program ONE IX> prtnt 

IZIIISread of an A. (2)Modlfy program ONE to print an A 
_ tmmed~ ... y by a l. (3)Modify ONE IX> prtnt an A 
my over a Z. that IS, A on one tine. and Z at the left 
I!lgin CI'I the next hne 

!t IS trU! that one ASCU character Is made up of eight 
~i'Mlthat there are 16 bns In a PDp· II word When you 
~tta!\the A and the Z In one word and ask the operating 
~topnnt tt on the terminal. the operating system on
nnmsthecne charact.er In the ')ow byte' or " right hand 
~ !I! ctme wcrd In RegIStt'r O. Thus, It Is necessary to have 
all! r.«lVe instructIOn and one .rrvou system directive fOf 
Sl1l character that Is to go to the terminal . printing and 
IlI'!tn:i ExalTUne program TWO for example. 

The _EXIT Is a system dlrecttve that informs the 
~ S)'StI!m that the program Is completed: rerurn the 
ImlpUter to the operating system. There may be several 
.£XJTs in a program. IndKating several points In the logic 
Mlere the program can finish. Only one .EXIT is ever ex
!l\Itl'd f« one RUN of the program. 

The .ENO Is an assembler dlrectlve Indicating the end of 
the pro;jram. The difference here, Is that .ENO Is a message 
iDtheassembier saytng Ihls Is the end of my program. ig
fDeatl)'ttlng else In this filt," or "Stop assembly here." .EX
rr lsa message to the operating system: .END Is a message 
lO ttie assembler. There must be only one .ENO In your p~ 
grMl.l~y. as In the flle MACROS. MAC for exam
pe, ~ wi! be no _END.) When the file you are creating is 
hmam program. rather than a subroutine, the .END takes 

an argument-the address of the start of t he program. t he 
transfer address. In program ONE the computer wi] start ex
ecuting the program at the address BLUE. 

Unlike most high level languages. MACR0-11 permits 
you to mix data and Instructions. The assembler Would not 
protest If we were to place RED after BLUE. The computer 
might protest when we tried to RUN the program. because 
the data In RED might not make any sense when interpreted 
as an Instruction. Thus. at the beginning r recommend that 
you organize your program to place the data at the front of 
your program file, before the start of the program. Or, at 
the end after the .EXIT. 

What to do next? There are several textbooks that will 
lead you through or you may Just wrestle with the Language 
Reference Manual and a self Imposed project. (Refer to the 
list of recommended textbooks at the end of the article.) Or 
you may find a college nearby that offers a course in 
MACR0-11 at night, Such a course is probably more produc
tive than the one week Intensive courses offered by Digital's 
Educational Services: learning a language takes most people 
longer than a week. 

The attached subroutine, ROUMP, is included to be used 
as a tool In debuggln-g your early programming effor15. 

Note. The following is a Ilstmg of the file RDUMP.MAC. You 
must edit this file 10 seJect the correct operating system. About 
two thirds d the way down the first page IS the statement 

SYSTEM . XXX 

Consider the advantages of the all new 

Data(aIlV] 

RT-1 1 

PROTECTED 
CEllS 

HIOOEN 
COlUMNS 

3 DIGITS 

TSX-Plus CTS-300 CTS-500 

FLOATING $ 

NEGATIVES IN 
PARENTHESES 

VA X!VMS 

lbe decision maker's 
most important tool 

HIGH PERFORMANCE -

calculation section IS now writ
ten In aSSembly language. 

ADVANCED FUNCTIONS 

-Table look-up. II-Then-Else, 
WeIghted Allerage. Loan Pay
ment . Net Present Value and 
many more 

On-Itne help, Automatic Conso
lidation, Sort, lndlllldualllanable 
column Widths. Three dimen
sional . Batch processor. 80/ 132 
Column display . lnde,; of sailed 
spread sheets 
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Edit the XXX into the appropriate symbol for your operating 
system: RT11. RSTS. lAS. VMS. Then it should be used with 
your program as follows: 

FrY RSTSI E: 
MACRO THREE=MACROS,THREE 
MACRO ROUMP=ROUMP 
LINK THREE= THREE,ROUMP 
RUN THREE 

For lAS and RT·1 1: 
MACROIOBJECT:THREE MACROS+ THREE 
MACRO ROUMP 
LINK THREE,ROUMP 
RUN THREE 

FrY VMS: 
MACROI RSXI OBJECT = THREE MACROS + THREE 
MACROI RSX ROUMP 
lINKI RSX THREE,ROUMP 
RUN THREE 

Digital's Octal Debugging Tool (00l) is available wIth most 
operating systems. but is confusing to learn at the same 
time you are struggling with the assembler. Use RDUMP un. 
til you are comfortable with the jargon of assembly 
language: then take on ODT. A sample program using 
ROUMP: 

.TITLE THREE 

. GLOBL RDUMP 
Nl: . WORD 1 
N2: . WORD 2 
N3: .wORD 3 
N4: .WORD 4 
NS, .WORD 5 
GREEN, CLA RO 

MDV N1.Rl 
MOV N2,R2 
MOV N3,R3 
MOV N4.R4 
MOV NS,RS 
CALL RDUMP 
. EXIT 
. END GREEN 

The .GLOBL assembler directive indicates that the argu
ment RDUMP Is a symbol that Is defined somewhere else. 
and the linker wlJl connect any references to RDUMP cor
rectly. RDUMP will print the contents of all the registers and 
the status of the condition codes that are found in the Proc
essor Status Word. This subroutine may be executed by a 
non-prlviledged user on a time sharing system. without 
direct access to the PSW. There should be no change to your 
program by the introduction of RDUMP. It saves all the 
regIsters and condition codes and restores them before 
returning to your program. So. while the example THREE 
uses RDUMP at the end of the program. that is not 
necessary. 

Persevere in your pursuit of MACRO-l1 fluency. Your 
reward will be greater understanding of high level language 
and the power to perform ··Impossible·· tasks by usIng 
assembly language subroutines. 

Note: The tollowfng recanmended textbooks ciscvss P(p. 

and MACRO-II: Thexnas S. Frank, "lntroduclJOn /I) 110 Pf1'.1 
and Its Assembly IJinguage'" _tJCe-HaI, I,.;. 
eN"s, NJ; t983. Charles A. Kapps and _ 1. _ 
"Assembly IJinguage I(}( the PDP· II, " Pnntfe, "
Schmidt, Bostoo; 1981. MIChael Smger, "PDP·" 
IJinguage Prog"""""ng and Machtne DrgatrzalJOn, ' .ktI!I 
& Sons, New Y(}(k; 1980. Moor Gi6, "Machine anti 
IJinguage Progratmting 0/ the PDP·II," _ 
PrenllCe-Han, Inc .• New.Jersey; 1983. Harry R. u....M 
trodUCIKJn to Canputer Progr.m.m9 and Da~ _ 
MACRO-II," Reston i'!Jb6sIJng CanpaIlY, Resl/Xl, ~ 
1981. Rich<trr1 H. Eckhoose, Jr. and l. Robel! Moms, ""_ 
purer Systems - OrparwlJOn, Progfi!rTllTrng, and ~ 
(POP· II), " Second Ec1iIKJn, PrenllCe-Han, Inc., New Jfner: 
1979. Harrold S. Stooe and Daniel P. SIewIorek, "In_, 
Computer Organization and Data StfllCtures .. PDP-' 1 E~ 
McGraw-HIli Book Company. New York; 1915. R. W Sooil8ll. 
··POP·" Programming Fundamentals . .. Southcroll ~ 
onawa, Ontario; 1912. Harvey Lee Shapiro. "'ntrodut;tqr. 
Assembly IJinguage Progr.mnlng 00 /he pop. to and PfP·It, 
My/ielt! PubllsIJng CanpaIlY, Palo Alto, CaII(}(tII.3, 1982. 
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DEC Users The \\brld ... 

The CP/M" World, That Is 

Low-cost CP/ M software benefits plus 
personal service for LSI·ll al1d PDP-ll users 

For Ike RT·II, TSX+, 
RSX·llM, and RSTS/E oper
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the world of Iow..;:os! CP/ M 
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lent 0100 

spreadsheet. But that's nol 
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and immediate anention 
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receive free II 
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questions. 
And so starring 
from $1,250.00 
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this world 
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CCOMPILER 
• FULL C 
• UNIX· Ver. 7 COMPATABILITY 

• NO ROYAL TIES ON GENERATED CODE 
• GENERATED CODE IS REENTRANT 

• C AND ASSEMBLY SOURCE MAYBE INTERMIXED 
• UPGRADES & S UPPORT FOR I YEAR 
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""" ~ ,':"" , ~ --I '''''''' FLEX' UNU-UX' I:·.··. ~. 0>, ~. ~. 

RT 11" RSX II " 
~. 

...... 
POi'Il" ",00' ~. ~. 

.,ii;, ~. ,,",00 :::: ~. 

~. :. "". ~oo ~. ~. :::: 
'I'CDOS •• " .......... 01 ISM Cotp. MSOOS •• tram..-k 0/ MICROSOFT. 
UNIX •• ,,"'-'-k 0I8aL U\8S. RT·I ~ RSX II pop. II io. ~01'" 
Equ.......,. eo.p,. .. oon. ft..D(. UNlFl.EX •• r..dernKk 01 T «1oncaI Syoo 
~ CP,M ond CP M86 .. "~01 o.g" .. ~ 059 -
b'adornor\c 0/ Mocrow.c & MoIoroIL •• 

408-275-1659 

TELECON SYSTEMS 
1155 Meridian Avenue, Suite 218 

San Jose, California 95125 
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CALOUT Commuolcallons For CALOur 
RSX. Now RSX users can have the I~--------------ll 

RSX 
COMP~COMMUMCAnON 

ATlASll 

samecommunications and file trans
fer capabilities thaI thousands of 
VMS and RSTSIE users have ex
perienced with CAWl![. CAWl![ 
is a complete communications fad 1- f!::=============::!j 
ily for RSX, VMS, and RSTS users. As 
a stand alone software utility. it is a 
versatile and affordable alternative 
to expensive hardware networks. 
With CALOtrr your system can 
access more computers, networks. 
and communication resources than 
with any other product of its type. 

Tota1 Compatibility. A nu mber of 
remote modules avai lable lor CAL
OlIT enable your computer to com
municate with other types of com
puters as ilthey ..... ere completely 
compatible. Remote modules pre
sently 3\oilable allow you to reach 
oo<to any v\t~ RSTS, TSJ<. RT· II , 
crs. or CP M operating s)'~ lern with 
complete communication and file 
transfer capabilities. You own the 
SOUrce code to the remote module 
and may communicate with any 
number of remote s}'Stems without 
ha~ng to license each computer 
indiVIdually. If you have mult iple 
computers or are upgrading 10 a 
more powerful system, you can use 
CAWlJI" 10 link your computer~. 
nus optimizes the performance of 
YOUr systems by allowing them 10 
transfer and share all types of data. 
"'-Ithoul the cosl of a network. 

r"""" Aoytbtog At AIL Using 
~YOU are able 10 transfer all 
'JI'Q of disk files between your : ter and any computer for 
~r system has one of Ihe 
dudes I remO{e modules. This in
~nal)' program files. All file 
Yrild are convened Or retained. 
IlOned card transfers are also sup
.... by (AWl![, allowln8 you to 
Quest. many fi les with a single re
.,." CALol![ can be used to 
~lers.loa~ software 10 other com· 
!Oftw 111.ls works on all kinds of 
ra~ Including lum-key appli-

and software you have 

created with the development re
sources of the host computer. This 
is particularly valuable in any situa
tion where complex programs or 
information must be down-loaded 
to micro-computers. CALOUT can 
also be used to up-load data from a 
microtoa larger computer. You may 
run any kind of program or batch 
process on a remote system you 
have reached using CALOlIT. 

Dynamically Unk To Any System. 
Use CALOlIT to call and link-up to 
any operating system which accepts 
a standard ASClitenninal. With one 
of the remote modules available, 
you can log onto the target system 
as a remote user, and transfer files 
back and forth between systems. 
Your RSX system can have access to 
virtually any computer with a dial-in 
line. CALOUTs friendly interface 
and high operating efficiency can 
ease the burdens of ASCII transfers. 
CALOUT is the most widely used 
product of this kind for DEC systems 
and has met the demands of com
municating with a great variety of 
computers, including IBM, CDC. 
Honeywell. and Data General -
Literally any system that accepts an 
ASCII tenninal. 

The World At Your Fingertips_ 
The CAl.DlJf Telex and Information 

etwork option, CALTLX. connects 
d i rectly to Western Union's Telex, 
Telex II (1WX), and EasyLink net· 
works. Through these, you may also 
send messages by Mailgram, Inter· 
national Telex. Telegram. Cable
gram, or InfoCom. Messages pre
pared with a text editor or your 
favorite word processor can b,e 
transmitted through a network ~l
rectly to a terminal or network maIl
box. eliminating the need for paper
tapes and teletypes. If CAl.OUT can' t 

CMC1L 0Z5"1 ON REAOEII CAIID 

gel your message where you want i~ 
you need a plane and a parachute. 
With CALOlIT your computer be
comes a powerful communication 
center to meet all your special 
requ irements. 

Hardware Flexlbillty. CAWtJr will 
operate with whatever hardware 
links may best meet your needs, You 
may use a standard telephone line 
with everything from an accoustic 
cou p ier to a sophisticated modem. 
CALOUT has lull auto dial potential. 
and w ill interface with any other 
special modem capabilities. Com
puters which are physical ly close to 
one another may be linked with a 
simple null modem cab le. 

The Advantage Of Reaching Out 
Since you are not locked into a fixed 
network environment, there is no 
limit to the number of systems you 
can reach out to with CALOlJf. 
When you need to send or receive 
data or perfonn a task, you reach out 
to the system you need quickly and 
simply, No remote user assistance 
or tape loading is necessary. CALOlIT 
is very inexpensive compared to 
hardware networks. and when you 
add up the savings of not having to 
I icense any of the remote systems 
you contact, you may begin to see 
why 50 many VMS and RSTS users 
depend on CALOUT for all thei r data 
communication needs. 

There's More To Know. There are 
many reasons why CALOlIT is so 
widely used. Think about all the 
things that your system could be 
doing, and how little it would cost 
Find out more about CALOlIT. Call 
us at the number below. 

Clyde 
How to get more information: 
Call Mary at (80 1)224·5306 or write: 
Clyde DIgital System .. Jnc. 
3707 North Canyon Road/Bid" 3·E 
Provo, tJr 84 604 
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VAX/RSTS 
(The New and Expanded Version of RSTS PROFESSIONAL) 
tBE MAGAZINE FOR VAX AND RSTS USERS 

311s PROFESSIONAL -.. -. 

Not many things can be called " the one and 
OI1ly. 

III 1979. we introduced the one and only 
mdependenl magazine exclusively for RSTS users. 
Now, i\'e proudly announce the expansion o f that 
internationally-respected Journal into the only 
magazlTle for both VAX and RSTS users: VAX/RSTS 
PIlOFESSIONAL 

ThaI's fight We expanded ASTS PROFESSION
AL into a new bigger and more complete magazine 
treated elfclus1vely for both VAX and RSTS users. 

We did It, not by culling down on RSTS articles, 
butbYlddlng articles on VAX to create a bigger and 
better )OtJrnal 

So if you're into VAX, then the new VAX/RSTS 
PROFESSIONAL was created for you. And if you 
know anything about RSTS PROFESSIONAL, you ' ll 
know the high·quality and technical excellence you 
can expect. 

Our articles are by users whose names you'll 
recognize; users who know DEC hardware and soft· 
ware because they use it each and every day. Tips, 
insightful product reviews, answers to your ques· 
tions, expert opinions and more will be inside every 
issue - all the things that will give VAX and RSTS 
users that " professional edge. " 

Subscri be today to the magazine that is 
indispensable to every savvy VAX and RSTS user. 

NO OTHER MAGAZINE FOCUSES EXCLUSIVELY ON VAX AND RSTS. 
Dorn miss even one issue. Fill out the postage-paid subscription card and return it today. 

Only $35 for six issues. 

PROFESSIONAL 
, Fort Washington, PA 19034 (215) 542·7008 
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RANDOM-ACCESS ROMANCE 
By Robin C. Johnson. Stockton california 

USERS 14:04 9-14-83 
••••••••••••••••••••••••••• 
MAIL>NEW MAIL FROM OPER9 
MAIL)READ 

Peg, you m1squeued your 
inventory agaln. It'8 
allover our floor. 

USERS 14: 13 9-14-83 
••••••••••••••••••••••••••• 
MAIL>REPLY FROM OPER9 
MAIL>READ 

We're in Su1te 22, Lab B. 
You must be new. 

OPER9 14:10 9-14-83 ............................ 
MAIL>REPLY PROM USERS 
MAIL>READ 

Sorry I but 
vacation. 
located? 

Peg is on 
Where -.1'8 you 

I'll send lIa..eoae 
over to get it . 

OPER9 14:18 9-14-83 ............................ 
MAIL>REPLY FROM USERS 
MAIL >READ 

Yes, I started yesterday. 
I'm a nervous wreck 
already. Computers I Each 
one 1s different. I've 
just come from a RSL-50. 

... ~,'" 
THE DEC PfIOf£SSIOHAL-' 
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Hardware Protection 
For DEC Equipment Users 

C.XX Overtemperature Protection System 
Standard DEC PDP 1" VAX, and System 100~ma· I 
chines are NOT adequately protected from eqUipmeo 
damage doe to high machine room temperatures. 
This unit provideS aural warning signal ~ lotal system 

er shutdown with two customer adjustable lem
::;;ture limits and approved interface to standard 
DEC AC power control system. 

N ....... Systems 
P.O. Box 19329 
Cincinnati, Ohio 45219 
{513) 231-1283 

DEC, VAX, and POP are trademarks 01 Digital Equipment Corp 

See Us at DEXPO Booth 112 

ADVANCED 
COMPUTER 
SYSTEMS: 
THE RSX·IIM+ 
SPECIAUSTS 
ANNO(JNCES THE ARRNAL 
OF THE LSI·I I/73 BASED 
CM·300/ Q22 COMPUTER 
SYSTEMS WITH RSX·I 11>1+ 

CM.300/ Q22compvter"S)'Stemsconnow 
be conflQured with DECS NEW Krull 

LSl-II / 73 cpu, giving these systems 11/70 PERFORf.WiCEAT 
LSl-ll PRICES. CM-300/ Q22 systemsom beconfigured v.ith up to 
1200MB ci fixed Winchester disk. up to 4MB d main memory and 
up to 32 telTTlil'llllls. ~ back-up is provided by lin industry 
standIIrd 9 tllICk l / 'Z' 1600 BPI ~mer tape drive or III DEC 
RL02. ~J ~re p!:ICkages include attCJUntS recev. 
abIe/~, payroll, general \edger, order enuy, mailing list, 
F()R"T'R.A.N 77, fMS.l] and BASIC +2 .• 

An lSI-ll/73 bosed 300MB system including RSX·l1fo\+ license. 
media and documentation, with II VTIOI terminal may be pur. 
chasoed for under '23,000. 

CaD ACS. lind let us configure II hIIrdware/~re solution for 
)'OUr specffic problems. 
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250 Prospect Street 
Waltham, Massachusetts 02154 
617-894-3278 

CIRCLE DI46 ON READER CARD 

USER5 14 : 22 9- 14- 83 
••••••••••••••••••••••••••• 
HAIL>REPLY FROM OPER9 
HAIL>READ 

Don't worry, you ' ll get 
the hang of it. 
If you need any help , 
let me know. I'm Bob. 

OPER9 14 : 25 9- 1~·8l ............................ 
HAIL>REPLY FROM USER5 
HAIL>READ 

Thanks, Bob. 
I'll remember you when I 
run into a snag . 
Nancy. 

i DAY~~ CENTER 



Finally .. ,an electronic 
spr!adsheet that makes 
portability simple! 

CCaIc: IS ideal for use In network 
aodworkstatlOl1 settings. Using 
CCaIc'sconventent data Import· 
Inwexportlllg capablhtles. entire 
worksheets or raw data can easily 
be transferred between different 
COI'IllUters-even to and from your 
QliIjlilK:s, wordproceSSlng, DBMS, 
ar<I acoountlng packages! For 
'''""IJIe, your departmental bud
get can be created and sent to 
!he mam office to be reviewed 
r!VIsed, and then consolidated 
10;" the master budget 

CCatc allows the user to " Jump 
riglt In ", For those with little or no 
txlr'rllUter experience. C-Calc fea· 
tures menus, IIlformatlVS prompts 
ar<Igenerous on-lone HELP, 
~jshed users can minimize 
kejstlOkes by talong advantage of 
a muttrtude of built-in shortcuts. 

C-Calc features include: 
• Single-level. English-like 

commands 
• Referencing of data on other 

worksheets 
• Ability to consolidate like or 

unlike worksheets 
• Built-in self-paced training 
• A wide range of financial. statiS

tical , mathematical, and logical 
functions 

• user-defined procedures for 
automating repetitive operations 

• Speed and efficiency of the "G" 
language (yet with no " G" com
pi ler required on host system) 

• Boardroom-quality report gen
eration via print menus 

• Multi-level training classes 
available 

To see G-Calc perform on your 
computer, call us right now at 
(206) 822-2252. We'll tell you 
how to use our on-site or dial-up 
demonstrations. 

10420 NE 37th Circle, Suite A 
Kirkland, WA 98033 
(206) 822-2252 

- C·Calc is currently available lor: UNIX 
TOP~, VMS, ASTS. ASA)(, lAS, PfQS • 
(DEC s PRO 350), ADS, ADSNS (Dala 
General), 



II 

PAGE 150 

USERS 09:3S 9-1S-83 
••••••••••••••••••••••••••• 
HAIL )NEW HAIL FROM OPER9 
HAIL)READ 

Morning, 
going? 

Nancy. How's it 

USERS 09:47 9-1S-83 
••••••••••••••••••••••••••• 
HAIL>REPLY FROM OPER9 
HAIL>READ 

I dreamed about you . 
Tell me about your selr. 

USERS 09: SS 9- 1 S-83 
••••••••••••••••••••••••••• 
HAIL>REFLY FROM OPER9 
HAIL)READ 

I'm divorced too. 
Want to go out for Pizza 
wi th me today? 
Remember, we have a time 
sharing POl i cy at CEF. 

OPER9 09: ~3 9- 15-83 
•••••••••••••••••••••••••••• 

HAIL)REPLY FROM USERS 
MAIL>READ 

Okay, I guess. 
1n binary last 

I dreamed 
night. 

OPER9 09: 50 9- 1 5- 83 
•••••••••••••••••••••••••••• 
HAIL>REPLY FROM USERS 
MAIL>READ 

I'm a neurotic. overweight 
divorcee with a failure 
phobia. This is my third 
job 1n two years. I LOVE 
pizza . How's that? 

OPER9 09: 58 9- 1S-83 
•••••••••••••••••••••••••••• 

HAIL>REPLY FROM USERS 
HAIL>READ 

Sorry. not today, Bob. 
I've got a dentist appt. 
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USERS 10: 02 9-15-83 
••••••••••••••••••••••••••• 
HAIL>REPLY FROM OPER9 
HAIL>READ 

Bet you've got lovely 
teeth. 

EVER 

OPER9 10: 04 9-1 5- 83 
•••••••••••••••••••••••••••• 

HAIL>REPLY FROM USERS 
MAlL>READ 

Not lovely at all , an 
overbyte. Back to work. 

H 
OTHER DEC AND DG USERS GET BETTER BUYS 

SCHILO 

WE PROVIDE 

EQUIPMENT ACQUISITION 

EQUIPMENT RESALE 

EQUIPMENT MAINTENANCE 

OHIO (614) 895-1015 
PHILA. (215)865-9982 

Pin PA. (412)452-5106 C 
5CH 

ClRCt£ 02&5 ON READER CAAD 

FOR 

SYSTEMS 

PERIPHERALS 

PARTS 

3rd PARTY 
MAINTENANCE 

N V.C (212)661-5242 
NJ. (201) 764-5101 

NV/CONN (914)496-9113 
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TERMINALS 
VT100 LA12 
VTl01 LA34 
VTl02 LA 50 
VT125 LA100 
VT131 LA120 

CPUs 
PDP 11/23, 

11 / 23+, 11 / 24, 
11 / 44 & VAX 

PCs 
INTERFACES 

MODEMS 

COMPLETE 
DATA SYSTEMS 

with Unitronix
developed standard 

or customized 
apptications software. 

VT.J.A. LSI. POP. VAX ara trademarks 
01 Olgltll Equipment CorPO'llrlon 

DEAU~RS WANTED .•. 
1ftl'll COMPUJ'ER SERVICE CAPABlLfI'IES 

WHY YOU SHOULD CALL UNITRONIX FIRST 
• ImrnedMte Oel ..... ty from $6 mm Warehouse m ... entory 
• Compl.,. Equlpm.nt S.rvlce Capability 
• uc.lI.nt PrlclnQlDlacount Structures 
InJUSI oYerB years, Unllronr. Corporation has emerged 
IS • leadIng suppl.er 01 O.gital Equipment Corporation 
IDECl mlCloc:omputera. terminal products, printers, ac-

1117 M.lste, A .... _. Somerville, NJ 08876 
TELEX: B33184 

cessories and supplies on both a domestic and interna
tionallevel. Our new. ultra-modern 20,000 sq. It. lacility 
in SomerviUe, New Jersey, houses executive olfices, In
house programming, customer service, sales and mar
keting, component testing and complete warehouse 
facilities. 

CALL FOR LATEST PRICES 

(201) 231 -9400 
ClACl.£ DIS. ON IlEAD£R CAIID 



> > > CRYPTOLIST < < < 
Cartoons by Johns 

C(J;PUTER CRYPTOPU22LE FLN.. _____________ · 

EXAMPLE: FORTRAN = GSLVL20 

AFOWR ------------------------
KFWSASL --------------------
BXBV2V 

KQLFIoNSLX 

KFAFVF 

LFVOLO 

N2MFA20 

LFWSNFL 

J2WYFV 

BXBUFO 

N2M NCB 

CIlWLSN2M -------_._---
K2V2B2GF ------------------------
BRS] VQCF --------------
ASUG2QA -----------------------
BFAFIoN -------------
K2V2VLQFNF ----------------------
2WFOV 

J28W2A ----------------------
DOQEDB ----------

(Answer next Issue.) 

os, 

USERS 09.: 15 9-16-83 
••••••••••••••••••••••••••• 
HAIL)NEW HAIL FROM OPER9 
HAIL)READ 

( ) 
()( @ )() 

( @ )( )( @ ) 
() # () 

# # # 
# # # 

# # # 
# # # 

USERS 09:23 9-16-83 
••••••••••••••••••••••••••• 
HAIL)REPLY FROM OPER9 
HAIL )READ 

Glad you like them . I 
th1nk I'm fal11ng 1n 
love. 

USERS 09: 28 9- 16-83 
••••••••••••••••••••••••••• 
HAIL)REPLY FROH OPER9 
HAIL )READ 

I called up your process 
yesterday. I know your 
d1sk Quota, user code. 
IDI, default dev1ce3j 
what else 1s there? 



OPER9 09 : 20 9- 16- 83 
•••••••••••••••••••••••••••• 
KAIL>REPLY FROM USER5 
KAIL>READ 

Iou shouldn't have. 

OPBR9 09 : 26 Q- 16- 83 
•••••••••••••••••••••••••••• 
KAIL>REPLY FROM USER5 
KAIL>READ 

You ' re quite an oper a t or. 
We hardly know each ot her. 

OPER9 09:30 9- 16 - 83 
•••••••••••• •••••••••••••••• 
KAIL>REPLY FROM USER5 
KAIL>READ 

You ' ve been spy1ng. 
Speak1ng or disk quota, my 
d1ak 1s full. I've been 
aaklng so many mlstakes , 
I've got twenty versions 
ot everything. What now? 

AUTHOR! 
AUTHOR! 
THE DEC' PRO FESSIONAL 
WANTS YOU TO BE AN AUTHOR! 

THE DEC' PROFESSIONAL is your 
magazine. You can make it better by 
contributing articles, programs or comments 
direclfy to us. OUf authors are paid 
honoraria for published works, which 
because of their hard work, they deserve. 
We ask you to contribute; send us your 
manuscripts for possible publication (we 
prefer machine readable tapes or floppies in 
PIP, WORD-17, or II format) to THE DEC' 
PROFESSIONAL, Box 362, Ambler, PA 
19002-0362, Altn: Editors. Thank you. 

PERSONAL and PROFFSSIONAL. the first independent magazine for 
DEC personal computer users. Is looking for qualified freelance 
writers. 

If you're a writer with good ideas and a knowledge of the DEC 
personal computer market call or write: 

James L Trichon, Managing Editor. PERSONAL and PROFES
SIONAL. P.O. Box 114. SpringhOuse. PA 19477. (215) 542-7008 

PERSONAL and PROFESSIONAL is published by the same folks who 
bring you THE DEC ' PAOFF.SSIONAL and VAX/RSTS PROFESSIONAL. 

f---~ -' .. --~.----------...... -j 

: THE~;ROFESSIONAL I· 
, nil MAC.UlNI. roll DU IIKIIS ------" .. -- ... -~-~ ... -~,' 

AVAILABLE ON 
MICROFICHE 

DIRECT INQUIRIES TO; 

iJ1ICRO PHOTO DIVISiOn 

jgJ BELL .. HOWEll 
OlD MANSF,no IIOAD 
W(X)g'[1I OH 44691 

CotIIOCI CNhft .... EIII, 
Colllo U-Ir" (1!OOI32'·9118' 

In Ohio. coli {2161261r6666 coHee' 

PAGE ISS 
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USER5 09:32 9-16-83 
••••••••••••••••••••••••••• 
HAIL>REPLY FROM OPER9 
HAIL>READ 

Do a purge to free up 
some space. Then free 
up some space 1n your 
schedule for me. ROW 
about in the lounge in 
five minutes? 

USER5 09:38 9-16-83 
••••••••••••••••••••••••••• 
HAIL>REPLY FROM OPER9 
MAIL)READ 

Never fear. Nancy. The 
computer says we were 
meant for each other. 
I ran our personnel 
records through and 
they came perfectly 
merged. Heet me? 

USER5 09:10 9-17-83 
••••••••••••••••••••••••••• 
MAIL >NEW HAIL FROM OPER9 
HAIL>READ 

Morning, Nancy. I feel 
great after last night. 
I'Ve rarely experienced 
such a smooth interface. 

OPER9 09:35 9-16-63 
• ••••••••••••••••••••••••••• 
HAIL>REPLY FROM USER5 
MAIL>READ 

I can't. Too frightening. 
We don I t even know what 
each other looks like. 

OPER9 09:39 9-1 6- 63 
•••••••••••••••••••••••••••• 
MA!L)REPLY FROM USER5 
HAIL)READ 

Okay. No more chaperone . 
Five minutes. 

OPER9 09: 19 9-17- 63 
•••••••••••••••••••••••••••• 

MAIL)NO NEW MESSAGES 



simplify 

the toughest 

information 

processing lJt reporting 

tasks 

WlIAT YOU WILL LEARI'I 
Amc:cN' lOft_re hal beeo solving sophisticated 
bull,..... maNQ&men1 problems for DEC, POP
IIIRSTS/EancI VAXlVMS' users 'or over s decade. 
AI thll tem!".r we WIll nOI only be teaching you 
about Accounting. Del8 SUe Management and 
Oistnbuhon Mlinegemenl software, but also 800ul 
!he new UMI' intefface AMWRrTER. 

With AMWRITER, AmcOf's MEnd User'" report writer 
and Q'*Y language. managers. accountants. sales 
people, IIfICretanes and support personnel can per
lann tophl,tlCat$d reponing functions that are 
meaningful and timely, WITHOUT technical assis
tanc.. EXlentiYe on-Ime aid messages are available 
throughout AMWRITER 10 helpthe beginning user. 

AMWRITER. .not,*" UMI' produc1Jvlty tool ffC?"' 
Amoor, bIendI perfectly with the comprehenSIVe 
line of IOftware we hIIY8 developed 

Join Itu. bCllJng new aemlnar and we Wlllteaeh you 
about AMWRtTER as well as 

• AMBASE. our OIta Base Management & Appli· 
QUOn~ITooI 

• Comp!1lhenslve Accounting Sortware lor Gen
eral ~. Ac:countl ~yable. and Accounts _bOo 

• au. ...... Control Software lor InventOl)' Man
~ 0rcMr ProcesajnglB,Ulng. and Sales 

• ~ 1(P111, (hlCOUnl available to YOU on 
EACH Amoor tottware system you purchase 
WIthin eo days after attending this seminar. 

THE SCHEDULII - ----, 
NORTHEAST REGION 
New Haven, CT Mar. V 
White Plains, NY Mar. 29 
Boston, MA" Apr. 5 
Long Island, NY Apr.tO 
Hasbrouck HIs., NJ Apr. 12 

MID-AnANTlC REGION 
Arlington, VA Mar. 'Z7 
Baltimore, MD Mar. 29 
Philadelphia, PA Apr. 10 
Pittsburgh, PA Apr. 12 
MIDWEST REGION 
Chicago, Il Mar. 27 
Minneapolis. MN Apr. 5 
TorOllto, canada Apr. 10 
Detroit, MI Apr. 12 
Louisville, KY Apr. 28 
SI. Louis. MO Apr. 28 
SOUTHERN REGION 
Dallas, TX Apr. 3 
Houston, TX Apr. 6 
Atlanta, GA Apr. 17 
Oklahoma City, OK Apr. 19 
Winston-Salem, Ne Apr . 28 

WESTERN REGION 
Los Angeles, CA Mar. 27 
San Francisco, CA Mar. 29 
Phoenix, AZ Apr. 3 
Portland, OR Apr. 10 
Seattle, WA Apr. 12 

Park Plaza Hotel 
White Plains Holel 
lenox Hotel 
long Island Marriott 
Shemlon Heights Holel 

Hyatt AegellCy Crystal City 
Hyatt Regency Baltimore 
Philadelphia Hershey Hotel 
Hyatt Regency Pittsburgh 

The Tremont Hotel 
The Hilton Inn 
Inn on the Park Hotel 
The Book Cadillac 
The Louisville Inn 
The Hilton Belair 

Adolphus Hotel 
Hyatt Regency Downtown 
Hyatt Regency Atlanta 
Sheraton Century Center 
Hyatt Winsto~lem 

Westin Bonaventure 
Hilton San Francisco 

"yon _"'" Portland Marriott Hotel 
Four Seasons Olympic HIL 

WlfO SIIOUW mTElYD 
Anyone who could utilize fast , accurata reporting In 
their daUy business aclivitles: Managers, Account
ants, and Programmer Analysts could all benefit 
from attending this seminar. 

DEXPO" attendees may find our Boston seminar 
timely. A map to direct you from the ConV90tion to 
the seminar hotel Is available upon request. 

ElY ROLL TODAY 
If you would like to learn more about how Amcor 
software can boost prodlJCtlvity In your company, 
and why il has earned the Double Gold Star award 
from Digital Equipment Corp., please plan to attend. 

It's easy. call us TOLL FREE at 1-800-626-6268 and 
ask for the Seminar Registration Office. Space is 
limited so REGISTER NOW 101" the seminar nearest 
>"'", 

crncor corrputer corp. 
1900 Plantslde Dr., Dept. DP-284 

Louisville, KY 40299 

'DEC, PDP, RSTSlE, VAX, VMS are registered 
trademaru of Digital Equipment Corporation. 

"DEXPO Is a registered trademan< of Expoconsul 
International. Inc. 

\ 



DEC 
SYSTEMS & COMPONENTS 

C.D. SMITH & ASSOCIATES, INC. 
12605 E. Freeway, Suite 318 

Houston, TX 77015 

(713) 451-31 12 

~ 

DEC BEST VALUES 
PRE·OWNED DEC EQUIPMENT 

SYSTEMS e CPlTse PE RIPHE RALS erE AM I NALS 
OPTIONS _ MEMORY. COMPATIB LES 

BU YING OR SELLING CA LL (305) 7n-7600 

dataware/'500 N~,"~, 62M s,,~, • &Jlle 512 
Foft Lauderdale, FL 33309 ncorpooted To"""o" (3051 171-7600 

Dealers in computer equipment since 1974. , , . -
ClRCl.£ 0131 ON READEII CARD 

vt100 Performance for H19/ Z19 
The HT100 firmware upgrade 10 Heath H191Zenith Z19 permit ..... nning 01 
sotrware program, wrinen for DEC'. VT100 and VTl02 Ce.~ DEC"s EDT .nd 
KEO ac."n edilO<Wj. This Is an lne~ waf 01 obl8lnl~ VT100 pelform-
ance 81 about hall the cost 9:.19/Z19 + H 1(0) of 0 C's VT100. The 
HT100 Ilrrnware hal been exten ty tested on OEC's VAX and peP-II com-
frule,. lor several man year$. InCluded: 3 ROM s, Reference ManuaV 
"'1111181100 Guid$, APL keycap labels (with APL OPtion), EDT Keyp&d Edit-

ing Relerel'lC8 card. 
Featutfl of HT100 Upgrade: 

• ANSt end DEC vt100 E.eepe Sequence. 
• VT52 Escape Sequen" •• 
• vttOO Styl. Set~ Mode 
• vt tOO Graphlu hera"te.s 
• Control Chera"t • • Displey MOde 
• APL Char Set with ave ... trik. ($5 Option) 
• Thoroullh and Clear In"eUallon Guide 

Oealer Inquires are welcomed. Lsrge Quantltyd;$(;Ounts available. 

FOf Information o. ordering: 
MlcroFlrm, Inc. 
Rock.fellerCenlerSlatlon P.O. 

Make check payable to: MicroFlrm, Inc. 
$95 fOf HT100. add $5 for APL Option 

P.O. Box 1276 
New York. N.Y. 10165 

New YorI<. State residents add applleable tax 

American Managemenl & Information Systems announces 
MCSA software for DEC systems 

at prices you can afford 
AU apphcahon packages available at these uemendous discounts: 
• CTS..JOOIT$X PLUS packages 60% off MCBA list price 
• CTS-SOO/RSTS packages 40% 011 MCBA list price 
• VAX/ VMS lIackaaes 2O"!a off MCBA )jst Drice 

March S pec ial: S P C, SPA · SOOoo; SFC "' OO()«) _ .. ----.~ -,,,, 
CDmplete DEC systems available 

PDP·llm. 11/23 PLUS. 11134A. 11144. VAX 111730. VAX 11/750 

Call us immtdialely and receive our special summer bonus 

American Managemenl & Inlormali.n Syslems 
1531 Ashford Parkway, Houston. TX non 

Serban Constantin 713-496-7584 

ClfICl,£ 0218 01'1 READER CARD 

<sa 

USER5 09 : 25 9- 17- 83 
••••••••••••••••••••••••••• 
MAI L )NEW MAIL FROM OPER9 
MAIL)READ 

Nancy , a r e you there? Is 
somethi ng wrong? Pleas e 
respond . 

OPER9 09 : 31 ............................ 
MAIL)REPLY FROM USERS 
MAIL)READ 

Review your error log rUe 
f"or byte capac! ty and real
time f"aults. Disabling 
broadcast recept10n . 

Do~s a r t r eall y imit a te life?? 
7-bt",ks 10 DarJ/d BO'I>ers fwd SRe 



BUBBLE SORTS: 
A Second Look 

... continued from page 132 

AnOther optimization for the Bubble sort would be to 
remember where the last swap was made. All the elements 
that come after that point are In sorted order already. so 
)W dO not have to continue the sort any further. This is a 
generalization of simply decrementing the last element of 
each pass by one. 
f'AOCEDURE Bubble4(lrrrr n, IfIT ARRAY table[ l :nD: -I/IT L lAStSwap; LOGICAL InSort: 
OOtRHAL PROCEDURE Swap (INT a, IrIT b): 
!,astSWap'. (n- I ~ 
~,. LastSwap: 
~. FALSE: 
WIULE {NOT InSort] 

!Xl 'E'" nsort;. TRUE; 
FOR ~. I TO (Lastttt!m • I) 
OOU'~ > tablt(l+lD 

TliEH B£G1N 
swap (UI~ tablt(l ... 1 D 
~. FALSE; 
!.MtSWJp:. I, 

"'. 1Ast!tfm,. ~p: 
00> 

EMIl of &!bb1e4 
Its alsO possible to write a Bubble sort which does not 

use the .'[nSort" flag. Instead. It uses .. LastSwap·· to deter· 
IJlII'lI! If the array is not yet in sort. However. it takes more 
v.uK to get lid of the InSort flag than it saves. The program 
has to keep track of the history of the LastSwap to deter· 
I1lIne when the array is sorted and that requires as much or 
/IICI! code than setting the [nSort flag. 

It ~ important to consider the result of removing or ad
ding variables to a program. In general, a variable should be 
Introduced if It can save needless recalculation Of a value. 

There are other members of the pairwise exchange sort 
family. As an exercise, try to write a "Cocktail Shaker" sort. 
The Cocktail Shaker sort swaps pairs of array elements like 
a Bubble sort. However, when a swap Is made, the program 
begl1\S comparing elements in reverse order. For example. 
gt'o!Il the amy (1, 3, 5, 4. 2) a Cocktail Shaker sort would 
po1orm these passes. 

Pass...., 
11.3.5,4 2) 

=> swap 4 and 5 
PassI'M>. 
11.3,4 5,2) 

< = rwerse direction 
Pass_ 
11.3 4, S. 21 

=> swap 2 and 5 
Pass Four' 
(I,U. 4, 5) 

< = Reverse direction 
swap 2 with S, 4 and 3 !I 

_REPAIR SPECIALISTS. 
Computer Boards ' Memories 

Peripherals ' Cash Register Systems 
Atl MANUFACTURERS 

·U·"",IIID~E~C~Eq·"·iP~!~~S~lacular Prices 
Bought & Sold · Fully Guaranleed 

SAVINGS 

SUPER 

Visil 
us at 
DUPO 
EAST 
84, 
Boo," 

'" 

22 West 23rd Street, New 

I Z1 21~7~4~1-:3800~~~~~ 
CONTROLLERS And POW'EE::R~p~;~~::;;~I;S 

For DEC Computers And Special Po 



t
e?ucational 

Imely 
Communications 

NOTES 
MEETINGS 

NEW P~~~US RELEASES 
S'n' N cr INFORM ;';,",:'~~:~~m~::::' N,., Rot,,,,,, NATION 

, , Box 362. A b . etc, to: PROFESS ew m lef, PA 19002 IONAL etc -0362. • 

, ~ 

NEW PRODUCT'S CONTENTS 
PRODUCT UPD ..... . P A1C$ .. . . EOPLE PLA . . . . ........• 
CLASSIFiEDS CES 8. THINGS : ........... : : : •. " . 160 

. . . . . . . . . • . . . ..... 176 . . . . ... 
Oeit. OECU . •....... . ..... 185 ,:,ol"""n~" . . . . . . . . IB6 

cations. It Is c t CCIt'fil is Y 
iI pl .. a 10 c;:,ue for you ,'::.' section fOf eduu" II iu pi me n! o n th n FlOU~ u p< . JOn .... tj_ -1.. 
on Ih ' <0 10' you ,~. om.n, .. ~" .. - •• ~ ....... 

• m. o.,.d.oo M ...... " I" pi ul n.w p.od .... . .. 

se~lI~e yo~C~ f:~J~uplIO he ilr fro m co • ucb, .. nd .. piKe 10 COnImtnl 

are send II <Ice 10 c m~nlH ko :~: ~n~hmbl: '. ~~'~~:~' P':'O;:';;:~: ,E'r~'::' m you ~"I" ... ho 
puo. to publl ~2. AU .. ono . The DEC Prof ( ilhon. uncements eWoNI.' 0 musl H in OUI' 04i~ 

and Ihe Q PROFESSIOMiU:' 

"etc NEW PRODUCTS 
select OPli~~h 22",8 leature a bank 
megabytes f Ie allows up 10 J' 
m 0 addres bl • 

CLEAR POINT I THE Q_RANTRODUCES 
M liB 

Clearpoint I Massachu~t nco ?f Sudbury 
high perf Is Will introduc' f ormance mea new 

TO~ec;:,B;:;' systems at e;;'E~~odule 
ne\ M liB is d' East 84 
M ' v gene'"t;on of MeSigned fo, Ihe . 
f IcroVAX proces Icro Ji ll and 
as! access time bS,o

rs, featu ring ver , ockmd y 
PAGE 160 ° e DMA, 

and bank board h selection. The 
board C~~t'r;egabyte ca~~~'i~height 
and an LED ~nd Status R ,y, on· 
The bo d t,o IOd icate ,eglslers. 
IC for e: w ill have a s parity errors , 
CJear~r maintenanc:

are 
memory 

Q-RAM lOt will also d ' . 
DEXPQ 22B for the fi rs I s~ray its 
Q-RA East 84. The t time at 
capac~ 22B has up t~~ad -height 
mode 6Mon-board CSR megabytes 

A. Both th and block 
e Q -RAM li B 

emory with sa e main 
modification no hardware 

F son th "-or more inf e ,-(,Bus. 
Clearpoinl I ormation contact 
Rd .. Sudb~ry ncM!,27/B BaSIon Po§{ 

booth 543 DExPO 01 776, or come 10 
East. 

UNIX OPERA . ("<.;$1 6000 TI~G SYSTEM FOR 
MICROPROCESSORS 

National Se tod micond ~y announced' uctor Corporation 
avai lability of Immediate a UNIX operating 

THE DEC P ROfESSIOHAL. 1UJIOI I!l&I 



.... 
'Stem for its NSl6000 

~icroprocessor fa~iJy. Designated 
GENIX, the system IS a ~rt of 
Be keley 4.1 bsd UN IX with added 
, ~ures to allow full utilization of the 
reainframe-like architecture of the :xx, family. demand paged virtua l 
memory and floating point arithmetic 

functions. 
()-o'er 200 utilities or special 

prOSramsare included in the GENIX 
package, Inc.luding uucp inter-system 
communications, source code 
control system, nrof( document 
preparation, troff typesetter run -off 
documentallon faCilities and vi 
screen editor. GE IX supports the C 
Shell which allows extensive job 
control functions. The GENrX C 
compiler is an optimized version of 
tne Berkeley 4.1 bsd industry 
standard portable compiler, 
producing compact, efficient code. 

GENIX is a ... aitable in source code 
form fOf OEM adaptation for 530,000 
'III,n O'Ier 1400 pages of 
documentation on system tape or 
hard copy. GEf'\IX is also available on 
\auonal's recentlv announced SYS 16 
()eo.-e\opmenl S~tem. 

for more mformation come 10 

8ooI:h 515 at OEXPO Easl . or contact 
\allOflal Semiconductor Corporation, 
1900 Semiconductor Dr ., Santa 
Clara. CA 95051. (408) 721-5000. 

HA\DBOOK FROM DIGITAL FOR 
P£RSO\Al COMPUTER BUYERS 

LOOK OVER THE RAINBOV. 
HA~DBOOK from Olgllal Equipmen t 

Word 
Processing * 
VAXNMS, RSTS/E, 

RSX-11M 
·WOld·11 by 

Dill Procesllng Onlgn, Inc 
181 w OtenoelhOfP Avenue 

Pllcenlle, Cot. i2610 

• • • • • • 

Corporation if you are looking to buy 
a personal computer for your 
bUSiness or professional use. 
Whether you work in an office on a 
farm , in your home, or in a school, 
and re~ardleS5' of the kind of work 
you do. the Rainbow 100 or Rainbow 
100+ computer can help you be more 
productive and add a new dimension 
to your business or profession. This 
27S-page softbound pocket book 
covers everything you need to know 
about how to use a personal 
computer in your business and it 
helps you make an educated 
purchase. It includes a guide to the 
computer hardware and its options, a 
li sting of over 700 software programs 
and information on how to get 
assistance. 

The handbook is FREE. Call 
l-BOO-DIGITAl. Ext. 160. or write 
Digital Equipment Corporation, 200 
Baker Ave. , CF01-l /M94. W. 
Concord, MA 01742, attention: 
Media Response Manager. Digital 
Equipment Corp. will be an exhibitor 
at DEXPQ East Booth 1818. 

SPECTRA lOGIC ENTERS 
DEC LSI-II MARKET 

Spectra logic Corporation has 
en tered a new market by introducing 
a single-board, multifunction disk 
and tape controller designed for 
users of Digital Equipment 
Corporation 's LSI -I I and PDP-, , 123 
compu ters. 

The Q-Bus compatible SPECTRA 25 
allows DEC users to attach 

On Track Systems Provides: 

Sa les ~ 

Service At your 
convenience! Install at ion 

Demonstrations At your 
Tra ining office! 
Consulting 

ClFCIL 0223 ON REll.DaI CA.RO 

removable pack or Winchester SMD 
disk drives and "startlstop" or 
"streaming" half-inch tape drives. 
The new controller, offering software 
transparency to standard DEC 
operating system and diagnostic 
software, attaches any combination 
of up to 2 SMD disk drives and up to 
4 formatted tape drives without 
modifying operating system software. 

The SPECTRA 25 emulates DEC's 
RM02/5. RM80 and RP06/7 disk 
subsystems, as well as DEC's TSll 
tape drives. Operating systems with 
which the controller is fully 
compatible include DEC's RT-T1, 
RSX-l1 M, RSX-l1 M-PLUS and RSTS/E. 
. Although the SPECTRA 25 is a high. 
performance multifunction disk/tape 
controller, its power consumption 
(typically 5 volts DC at 7 amps) is 
comparable to disk-only controllers. 

Spectra Logic Corporation is a 
leading manufacturer of emulating 
single and multifunction disk/tape 
con trollers and "streaming" software 
for Digital Equipment Corporation. 

For more information, come to 
DEXPQ East, Booth 108, or contact 
Spectra logic Corp. , '227 Innsbruck 
Dr. , Sunnyvale, CA 94089. (408) 
744-0930. 

51A W REMOVABLE W INCHESTER 
REPLACES 4 RlOl DRI VES 

A 20.8 Mb removable hard disk 
system for all DEC Q-Bus 
microcomputers has been introduced 
by Winchester Systems Inc. 

The 4xRLOl emulates fou r DEC 

On Track 

Systems, Inc. 
p.o. Box 2411 

Ambler, PA 18002-0245 

(2'5) 542-7008 
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One stop shopping for 
No other supplier offers such a SC31-A low cost solution that. 
winning combination of products allows you to install and operate 
for VAX computers. Reliable? You large capacity disk drives on t.h.e 
bet! MTBF figures for our VAX Unibus orallY VAX. Handles dnves 
products range from 40,000 to with high transfer rateS of 1.8 
85,250 hours. Add to that com- MBytes per second in the 500 
petitive pricing. And we're MByte range. Gives the same or 
second to none in technical greater storage capability than 
support, with third party service DEC Massbus installat.ions at. 
available as required. a fraction of the cost. 
~br disk, lape and communica- FOR THE VAX-UI750 ... 
Lions controllers, the Emulex SC750- This software-transparent, 
lineup looks like this: single-board controller allows 
Disk Products. you to add up to four large disk 

UNIBUS... 675 MBytes) directly FOR THE VAX ~;;;~;;: storage units (80 to 

SC12/V- Emulates to the internal eMf 
DEC, RK711 controller bus. The SC758 leIS 
combined with multi- you add up to eight. 
pie RK07 drives on the drives of storage off 
VAX-ll Unibus. rll.III.I ••• ~ a single controller. 
SC21/V- Emulates DEC FOR THE VAX-ll 780 ... 
RM03 (80 MByte) and V-Master/780-A mass 
RM05 (300 MByte) swrage adapter that 
storage subsystems. houses one or two 
Includes Emulex SC780 disk controllers, 
VMS/VM software dri - TC7000 tape controllers 
ver/diagnostic package. 

DEC. ux. L"nlbus, ~ R.\I03, R.\l06. RK71l. RK07 and 
I>Mf"32 An' u.demarIa or D!gItal r,qulpmem Co.ponuion. 

DISK 

or <:" combination thereof. PrO\ides 
an lflterface and COntrol through 
the Synchronous Bus Interface 
(SBI) of luur VAX-ll 780. Each 
SC780 disk controller suPpons 
up to four disk dri\'eS (80 to 
675 MBytes). The SC788 is also 
available to fit in the V-Master i'8O 
chassis and supports up to eight 
disk drives. 
Tape Prod ..... 
FOR THE VAX UNIBUS ... 
Tell V-Combines with any stan
dard tape drive and the Emulex 
VMS/UT software driver diagnostic 
package w emulate DEC, TlIII 
TUJO and provide reliable eco. 
nomical tape storage on aU\i\X·lls. 
TC12 v- Handles every industn·. 
standard ~Penec~ rormatted hair. 
inch tape transport, including 
conventional NRZ PE stan stop 
and 1600:3200 bpi start 'lOp 
streaming tape drives. Pro.ides 
software transparent emulation 
or DEC's 1'811 subsystem on 
aU VAX·JIs. 



Isers? Emulex, of course! 
FOR THE \AX II 750 ... 
TC'iOOO-A single· board, software 
uansparent controller that inter 
faces directly to the internal C~II 
10 support 1 .J STC or 1·8 Pc-rtee 
formalled type drh'('s. Emulates 
DECS nl03 TL"77 with tape 
speeds up to 125 ips al1600 6250 
bpi. SUp!X)rlS both "ol?- and "new" 
GCR 6250 kinds of dn\'('s. 
FOR THE \AX II 780 .. 
')'('7000-The same' board, with 
the nip of a SWitch, fits in the 
Olastrr 780 chassis to pro~'idC' 
transpan:nt emulation ofOEC's 
T,\I03 TL'77 throu~h the' SBI. Sup 
JXlrts I··j S1'(' or 1·8 1~.'rI(,(, for· 
m31t1'd InX' drivl's at tap(' S~X'<.'dS 
up to 1~5 ip::;; IC")()o 62:>0 hpl. Both 
-old' and ·IWW" OCR 6Zr,O [('ch 
noIoJ.t'.. is supporl('(l. 

Communications Products. 
fOR L:P TO 16 L1~ES-CS21 
SERIES ... 
CS21 F-Emulates the asvnchro
nous portion of the D~\'1F:-32 for 
use on \~-lls. Is software trans
parent whh V)'18 Version 3.0 
and above, Handles 16 lines per 
control ler. 

Statcon 21-Slatistical concen
tration through the combination 
of the proven CS21 mul tiplexer 
with special microprogrammi ng 
and the C)'122 EX local statistical 
POrl concentrator. Handles up 
to 16 remote lines per statistical 
concentratOl; up to 32 lines per 
controller. 

FOR 16 TO 128 LINES AND 
lIORE-CSII CS32 SERIES ... 
CSII F- Emulates the asynchro
nous portion of the Oi\IF·32 for 
use on VAX-lis. Is software and 
diagnostic transparent, and can 
handle 16, 32 or 48 lines per 
controller. 

Statcon 1 I-Combines the proven 
CSII multiplexer with special 

microprogramming and one or 
more CM22 EX local statistical 
pon concentnltors. 
CS32 F-A single-board communi
cations controller that's totally 
software transparent to DEC's new 
D~n·~32. One CS32 can handle up 
to 128 lines l:ler controller board. 
Statcon 32-Combines the CS32 
multiplexer wi th special micro
programming and the CM22 EX 
local slatistical port. concentrator. 
A single CS32 controller board 
handles an amazing 256 remote 
and local lines in this sta tistical 
concentration mode, 
FbI' more in formation on Emulex 
products for VAX, call loll-free: 
(800) 854·7112. In California: 
(714) 662-5600. Or write Emulex 
Corporation, 3!)45 Harbor m\'d" 
Po. Box 6725, Costa Mesa, CA 92626. 

-x-
EMULEX 

The genuine alternative. 

ClRCl.E DI37 em READER CARD 



, '---:-:--' 
, PROFESSIONAL 

~~C NEW PRODUCTS 

RLOl 14-inch cartridge drives. It 
incorporates IwO high-performance 
fixed/removable 5 1/4" Winchester 
drives and a controller in just 5.25" 
of rack space. The unit holds two 
rugged , front-loading cartridges 
which are especially convenient to 
insert and remove. 

The 4xRlOl provides totally 
transparent RlDl emulation. A half
quad wide Q-Bus adaptor card , 
which supports 22-bit addressing, 
simply plugs into any DEC LSI-ll 
microcomputer. The 4xRLOT also 
runs all standard LSI-II family 
operating software plus RLOl 
diagnostics. 

The single quantity price of the 
4xRLOI is $10,000. A lower priced 
system, the 2xRL01 , costs 57,000 and 
emulates two DEC RlOls. Both 
models are available for delivery two 
weeks after receipt of order. 

Come to Booth 1908 DEXPQ East, 
or contact Winchester Systems, Inc., 
14 laurel Hill, Winchester, MA 
01890, (617) 93J.8500. 

CIS OFFERS VAX RESOURCE 
ACCOUNTING SOF1WARE 

Computer Information Systems (CIS) 
will introduce and demonstrate two 
new VAX software products, 
VMSACTSYS and PROLOG, at the 
Boston DEXPQ East conference April 
3-6. VMSACTSYS is a menu-driven 
resource accounting package that 
monitors and bills system resources 
and software usage on Digital 
Equipment Corporation's VAX!VMS 
computers. PROLOG, an optional 
extension of VMSACTSYS, is a 
project resource accounting utility 
that allows a user to switch projects 
without logging out and back in each 
time. This newly released product is 
designed with a validity check to 
verify project-user combinations. 
Users have the capability of reporting 
and invoicing resource usage by 
project designation. Both packages 
operate on Single VAX systems, VAX 
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networks connected with DEC net 
and Digital' s new VAXclusters. 

CIS's Resource Accounting Product 
is priced at $3,800. The PROLOG 
option is priced at $8()(). The 
company has reserved Booths 625 
and 627 at the Bayside Exposition 
Center Conference Center. CIS is an 
eight-year-old software and computer 
services firm located at 165 Bay State 
Drive, Braintree, MA 02184. 

lOW COST HIGH·DENSITY 
GCR TAPE SUBSYSTEMS 

FROM CALIFORNIA COMPUTER 

California Computer Group, Inc. 
(CCG) has introduced two new 
magnetic tape subsystems featuring 
high-density Group Coded Recording 
(GCR). The subsystems, designed to 
be integrated into Digital Equipment 
Corporation, Data General , Texas 
Instruments, Perkin Elmer or Hewlett
Packard minicomputers, offer 
dramatic savings in cost-per
megabyte of backup data storage. 

Users may choose either the 
Storage Technology Corporation 
(STC) Model 2920 " Avalanche" dual 
density drive 0600/6250 BPIl , or 
Kennedy's tri-density Model 9400 
(80011600/6250 BPl). 

The drives are interfaced through a 
variety of controllers, made by 
Emulex, Western Peripherals, Rianda, 
Spectra logic, Macrolink or Dylon. 
The choice of controller is 
determined both by the CPU host 
and by the price/performance criteria 
the user requires. 

Single unit pricing for the STC 
2920-based subsystem starts at 
S 11 ,300. The Kennedy 9400-based 
subsystem starts at $12, 100 in single 
units. 

California Computer Group, Inc., is 
located at 3303 Harbor Blvd., Suite 
G- 1 0, Costa Mesa, CA 92626. The 
company maintains a toll-free US 
telephone number: (600) 854-7488; 
in California: (714) 966-1661 ; telex: 
183519 CCG CSMA. California 

Computer Group will exhibit at 
DEXPO East, Booth 121. 

NEW PROGRAMMING TOOL 
SAVES TIME 

EliMINATES LINE RETYPI,...C 

OCl-EDiT, a high-level programming 
tool which enables DEC users to edrt 
DCl commands without time
consuming retyping of command 
lines, will be demonstrated by 
Syntacom Corporation at DEXPO East 
64, April 3-6, Booth 121. DCl-EDiT 
exceeds the announced DCl editing 
capabilities of VMS 4.0, and is 
available for immediate delivery. 

Compatible with VMS, RSTS and 
RSX operating systems, DCl-EDiT 
automatically tracks the user' s last 22 
commands, or approximately one full 
screen of prompts. The utility logs 
these commands upon request , 
allowing high-level edits to be 
entered, and submits the revi sed 
commands to DCl. No repetitive 
keystroking is necessary. 

OCl-EDiT lists for $750. When 
employed in a system management 
or programming environment , DCL
EDiT proves to be a highly cost
effective tool - because it saves so 
much of the programmer's time. 
Syntacom will make demonstration 
copies available at DEXPO East 84 on 
a no-obligation basis. 

Syntacom Corporation is affiliated 
with California Computer Group, 
Inc. , and will share exhibit space 
with the latter company at DEXPO 
East 64. Syntacom is located at 3303 
Harbor Blvd., Suite G-10, Costa 
Mesa, CA 92626, (714) 966-2782 
telex 183519. 

NEW STRUCTURED DEVElOP"lEM 
METHODOLOGY DESCRIBED 

IN COlOR BROCHURE 

A new structured methodology, 
created as the result of the growing 
interest in the strudured techn iques, 
is described in a two-color brochure 
available from AGS Management 
Systems. 

The brochure features a new 
symbol, the " Trigle," used to 
represent a process on data now 
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SIGMA OFFERS 
DEC· COMPATIBLE COMPUTER PRODUCTS 

ENCLOSUR~ 
SA-H110 

CPU and Disk 
I 

SA-BA11N-1 
5.25" CPU Enclosure 

SA-H105 
5.25" CPU and Disk 
Drive Enclosure 

SA.-H112 I SA-H1 02 
10.5" CPU and Disk 
Drive Enclosure 

MODULES 

SCD-DLV11J 
0uIII-wIcMI . • .c1\alVMll --.... IIlIltrlace 

SCD-DLV11JJ8 
o....wI(Ie, &-channel 
HynChronous Nna' 
...... 1f11M1~ 

SCD-DZV11 
OuaI-Wlde. khannel 
c:ommutMc8UOOS 
mulliple~er 

SIGMA'S PERSONNEL ARE EXPERIENCED in design and 
development of DEC' related products and have a compre
hensive background in system compatibility. This expertise is 
available to develop single board, high performance intertace 
and controller boards that are firmware intensive and DEC' 
software compatible; chassis with user-configured front 
panels, power supplies, backplanes and drive enclosures. 
SIGMA OFFERS a complete line of DEC· compatible disk 
controllers, interface devices and system enclosures for the 
LSI-l1. 
CALL YOUR nearest sales office for information on all 
products. 

SOC-RLV1 2 
Duai-Wl(le, 5 \ , " 
WlI'IChesler controller 

SOC-RXV21 
Dual-WKle. IIo9Pv 
c:onlrollef 

SMF·Vl00 
O""'~WIde module WIth 
TWO a$)'I'ICh.onous 
MOlIn II'IlerlllCeS 

See",,, ! $i'I".a 
I>EX PO" ElI.sl84 Inlor, •• a'i~,,. 

Apnll-fl, 198.1 C 
Booth 525 ~q$l@n •• 

. ~8fed Ir~/II'k 04 DigItal Equopmerll Corporation 

6505C Serrano Avenue , Anaheim CA 92807 
Telex 296607 SGMA (714) 974-0166 

Oral1ge CA (714) 633-0652 1 nt-7320 1639-5795 
San Jose CA (408) 985-9112 · Arvada CO (303) 431-0551 

Orlando FL (305) 628-8896 · Boston MA (617) 9J8..1310 
MinneapoliS MN (612) 881-5015 • Albuquerque NM (505) 294-5423 

Beaverton OR (503) 644.()304 · HOuston TX (713) 690-8011 
Alexandria VA (703) 836-0098199 • Bellevue WA (206) 454-4600 

QRCL£ DIZI Oft READEII CARD Quebec Canada (514) 331·5980 



diagrams. The " Trigle" was created 
to avoid the packaging prejudices of 
the different schools w ithin the 
structured techniques. 

Also included in the brochure, 
which outlines SOMl5TRUCTURED, 
is a description of the physical 
structure of the methodology, its 
automated capabilities, major 
techniques employed, and a listing of 
sixteen tutorials developed as a result 
of extensive research into available 

li terature. 
A graphic representation of the 

SDMlSTRUCTURED life Cycle, 
consisting of five high level 
processes, has also been included in 
the brochure. 

For free copies of the brochure, or 
additional information, contact: AGS 
Management Systems, Department 
MS, 320 Walnut St., Philadelphia, PA 
19106 (215) 265-1550. AGS will be at 
Booth 124 DEXPO East 84. 

Software Tools for V AXNMS 
Make more of your VAX with packages 

from Evans Griffiths & Hart. Inc. 

• ROSSIV, a RsTs.'E subsystem for VAX/VMS written 10 VAX· I I 
MACRO RSTS t momtor catls are performed in VAX nattve mode, the 
rest of your PDP-II code lrun-time systems, TKB, applications, ~c J IS 
performed directly In the PDP-I J microcode thars present in every VAX 
ROSS-V provides the quickest way to migrate from RSTS'E to the VAX 
and a convenient way to do RSTSiE development on your VAX While 
some VI\X uo;ers are working in native mode, others are Simultaneously 
working under ROSSNs RSTSE subsystem sUpp:lrts an exten~ive sub
set of RSTSE monltorcatl~ Provides most 01 the ~tandard Rsrs.E fea
tures. like CCls send. receive. and RSTSIE-style file update mode 
(ROSS. V is also dlstnbuted by Online Data Processing, Inc I 

• KOSS. a complete multi·terminal key-Io-dlskdata entry subsystem 
Eliminates the need for keypunching and stand-alone key·to-dis.k. sys
tems (Also available for RSTS/Eand RSX-l 1M 1 

• TAM, an efficient multi-terminal screen-handling facility that provides 
complete support for the development of transaction-processing appli
cations on a wide variety of terminals (Also available for Rsrs.'E and 
RsX-llM I 

• VSORT, a powerful sort that is very much laster than SORT32 Sons 
~ sequential .md relative span and nospan files 

• VSELECT, an extremely fast package for scanning RMs files to 
IIlUW extract and reformat records that meet user-specified selection criteria 
~ r Use VsELECT and VSORT to reduce the number 01 secondary keys you 

need In indexed files you can select records from an IndeXed file and 
sort them In less time than It takes to run CONVERT on the file 

• BSC/DV. a VMsdeYice driver for the DEC DVII synchronous mul· 
tlplexer Suitable for handhng a wide variet)' 01 bisynchronous protocol~ 
!AI$(> clvai:.lble for RsrSiE I 

Call or wrtte for complete descriptions of features .ad benefits. 

Evans Griffiths & Han. Inc. 
~5 waltham Strtet 
Le~lngtun \{A 02171 
16t1J86l·Q670 

APPLIED MANAGEMENT METHODS 
OFFERS TOPMAN. SCOUT 

Applied Management Methods, Inc., 
the Doylestown, Pa. based project 
management consulting firm . has 
announced the introductio n of a 
screen output processor program 
(SCOUT) 10 support TOPMAN, their 
highly regarded project management 
and control program. SCOU T greatly 
enhances the variety of outputs 
available for the TOPMAN system. 

SCOUT is designed to aid a project 
management staff 10 review and 
analyze a project schedule and 
provide the user with a simple 
method of displaying informat ion 
about a project through the use of 
menu-driven display screens. A user 
may select from a rtumber of options 
presented on a " MAIN M ENU" after 
the name of the project is entered. 
Some options call up screens for 
selecting and sort ing data. and some 
permil the user to view the selected 
and sorted data in report form . 
" HELP" screens provide i nst ruction~ 
to guide the user through the 
relevant selection and sort ing menus. 

SCOUT can display any requesled 
activity in full detai l, including dates, 
schedule and financial information. 
SCOUT can also select any group of 
activities by up to eight keys. 

Additional irtformat ion may be 
obtained from Applied M anagement 
Methods, Inc., 201 N. Broad St .• 
Doylestown, PA 18901 , o r at DEXPO 
East 84, Booth 1904. 

DECISION SUPPORT SYSTEM 
AVAILABLE FOR DEC RA IN BOW 

EPS, Inc. will announce the 
availability of its MicroFCS DeciSion 
Support System for the DEC Rainbow 
personal computer runn ing under 
MS-DOS during DEXPQ East 84, 
Booth 1910. 

MicroFCS is totally "syntax 
compatible" with the FCS-EPS 
version of the Decision Support 
System on DEC/VAX. This fea ture 
enables users who are familiar with 
one version to become immediately 
knowledgeable when work ing with 
EPS software on another system . 

In addition to running on the DEC 
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Rainbow, MicroFCS is compatible 
with the IBM PC and XT 
microcomputers and 16M-compatibte 
hardware. The software is priced at 
52,000 for a single copy, but quantity 
discounts are available starting with 
the second copy. 

For more information about the 
MicroFCS Decision Support System, 
contact EPS, Inc. at One Industrial 
Dr., Windham, NH 03087, (603) 
698·1800. 

STREAMING TAPE SUBSYSTEM 
FOR DEC Q·BUS AND UNIBUS 

Emulex Corporation has announced 
a new low-cost, high-performance 
1/4-inch ca rtridge tape subsystem 
Ihat brings enhanced storage and 
backup capabilities to DEC lSI , PDP, 
and VAX· I I computer systems. 

Designated the Vault the Emulex 
subsystem fea tures Control Data 's 
Sentinel 1/4-inch cartridge tape 
streamer, packaged in an atlradive, 
compad desktop module, and the 
Emulex TC05 Q6us or TC15 Unibus 
tape coupler. The Emulex 
Controller/Sentinel package emulates 
all functions of the DEC TS II half. 
inch tape subsystem, and operates in 
a manner comple tely transparent to 
the pertinent DEC operating software 
and diagnostics. 

list price (or the Vault subsystem is 
53,975, with quantity discou nts 
available to OEM and volume 
purchasers. Standa rd delivery is thirty 
days ARO, with initial units 
becoming available for shipment on 
January I, 1964. 

For furthe r information on Emulex 
products, contact Phillip (Flip) 
Begich, V.P., Domestic Sales, at 
Emulex Corporation, P.O. Box 6725, 
3545 Harbor Blvd. , Costa Mesa, CA 
92626, (BOO) 654-.7 11 2, in California, 
(714) 662·5600. Emulex will be 
exhibiting at DEXPQ East, Booth 637. 

ISTERFACE FOR DEC RAINBOW 
FROM "ATIONAlINSTRUMENTS 

National Instruments introduces an 
IEEE-486 interface, allowing the DEC 
Rainbow 100 to access over 2000 
instruments, peripherals, and other 
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computers. This high speed interface, 
also known as CPIB or HP-IB, serves 
engineering, scientific, business, and 
medical applications. Using one port, 
an absolute essential for computers 
with limited slots, up to 14 . 
peripherals andlor instruments may 
be connected via a single GPIB 
interface. 

applications written in Mark Williams 
(,66, Microsoft MBASIC, Digital 
Resea rch CBASIC, Pascal MT + I or 
6088 Assembly Language. 

The software includes a complete 
set of driver routines, an interactive 
control program, and support (or 

The Rainbow CPIB-PC is priced at 
$365 in single unit quantity. The 
Rainbow GPIB·PC with time-of·day 
clock and I/O port option is $485. 
The software driver and user's 
reference manual is $100. Delivery is 
from stock. 

For further information, contad 
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NEW PRODUCTS 

Frances Drury at (BOO) 531-5066, or 
(512) 250-911 9 in Texas, or come to 
Booth 711 DEXPO East. 

PERIPHERAL PARTS 
SUPPORTS RP06 DRIVES 

Peripheral Parts Support, Inc. 
exhibiting in Booth 1012 at DEXPO 
East 84 is now supporting Digital 's 
RPD6 Disk Drives with spare parts. 
Peripheral Parts Support, Inc. has 
large inventories of RP06 Disk Heads, 
Printed Circuit Boards, Spindles, 
Glass Doors, Linear Motors as well as 
other spare parts required in 
maintaining the RP06/Memorex 677 
Disk Drives. 

Peripheral Parts Support, Inc. not 
only offers, in most cases, immediate 
delivery versus their competitor's 30 
day lead time; but also offers 
extended warranties and also 
provides cost savings of up to 70% 
from Digital's list prices for their 
RP06 spare parts. 

For additional information on their 
new line of RP06 spare parts, 
Peripheral Parts Support, Inc. can be 

contacted at 68 laurel 51.; 
Watertown, MA 02172; (617) 
926·1661. 

FilE MANAGEMENT KIT 
FOR RSTSiE SYSTEMS 

FROM GROWTH SOFTWARE 

The File Management Kit for users of 
DEC's RSTSIE Operating System will 
be introduced by Gro'NIh Software 
Systems, Inc. at DEXPO East 84. 
Components of the Kit to be 
demonstrated include four utilities 
designed to ease the day to day 
management of files by either 
individual users or by a system 
manager. 

The File Manager Utility provides 
features for data analysis, security 
management and user file 
manipulation. Through an English 
language command interface, it 
allo\ys Oexible definition of recurrent 
file management procedures. The File 
Conversion Utility allows file format 
and data type conversions driven by 
simple user defined tables. The Data 
Recovery Utility may be used to 

[OMPU[OM 
BUY -SELL-TRADE 

'COiMPIJCCIM INC. 
3404 OAKCLIFF RD., C-4 ATLANTA. GEORGIA 30340 
[4041 452-1090 /TWX 8 10-757-0202 

ClACLE 022SI ON R£AOElI CARD 

ext ract data from corrupted files 
including DEC's RMS-l1 K indexed 
structures. The File Inquiry Utility 
gives the user quick access to data 
stored in several formats. It includes 
both RMS record and Block-tO 
access. 

For further information; contact 
Gerry Tolman, Growth Software 
Systems; Inc.; 5 Hawthorne Village, 
Concord, MA 01742, (617) 369-0635. 
Visit Booth 1011 at DEXPO East. 

ACCESS INTRODUCES 20120 
ON THE DEC RAINBOW 

Access Technology, tnc. will 
introduce 20/20, its integrated 
decision support package, on the 
DEC Rainbow at DEXPO East 84. 

20/20 combines a powerful 
spreadsheet with graphics, database 
management, project scheduling and 
internal and external interfaces. But 
20/20 is integrated a second, more 
important way - into the 
corporation. It can exchange data 
with other application packages, and 
models can be moved between 
machines easily and efficiently_ 20/20 
gives personal computing bener 
access to central databases, as ..... ell 
as to application packages already 
installed in the organization. 

Access' first product, Supercomp
Twenty, is the leading spreadsheet 
on DEC machines. Both products run 
on a variety of machines, including 
the entire range of DEC computers. 
Access Technology, Inc., founded in 
1980, has over 6,0CI0 licensed sites 
primarily in Fortune HXX) companies. 
The company will be located at 
DEXPO East 84 Booth 206, or contad 
Access Technology, Inc., 6 Pleasant 
St., South Natick, MA 01760, (617) 
655·9191. 

B. G. ENTERPRISES DISPLA Y5 
LARGEST WINCHESTER 

WITH THIN-FILM HEADS 

DEXPO East 84 show-goers will get 
their first look at Control Data 's 9771 
Extended Module Drive with capacity 
to provide 825 million bytes (825 
megabytes) of unformatted storage 
when they visit B.G. Enterprises, tnc .. 



Booth 211. 
CDC's highest capacity Winchester 

uses thin-film heads and improved 
oxide media. The XMD 14-inch drive 
is a rack-mounted unit that stores 
data on five disks in a sealed 
module. It will be displayed in 
tandem with a CDC Keystone 9218X 
series II2.inch streaming tape, reel· 
to-reel transport. The subsystem is 
available with Emulex or 
Spectra Logic controllers. 

Further information may be 
obtained from B.G. Enterprises, Inc., 
1116 W. Collins Ave. , Orange, CA 
92668, (714) 771 -7770. 

NEW SPACEW RITER IS 
VT100 COMPATIB LE WP 

TERMINAL FOR DEC MARKET 

Quadrex Information Systems ltd ., a 
Montreal based supplier of 
innovallve word processing systems, 
has introduced a new produd, the 
SPACEWRITER, a VT1 00 compatible 
..... ord processing terminal, at DEXPO 
East 84 in Boston , Apri l 3·6. 
SPACEWRITER uses a 16-bit 
microprocessor w ith up to 512K of 
WP software on a field·upgradeable 
·ROMPAK," plus up to 512K of 

internal RAM for text storage. 
All ..... ord processing is performed 

on the board w ithout requiring a 
single CPU cycle from the host. Files 
are Siored on the disks of the host. 
An optional floppy or hard disk can 
be added to SPACEWRITER to 
provide local storage. 

Quadrex previously released the 
QX·&XlO retrofi t board for the DEC 
VT100: this product is now also 
available for VT101 s, 102s and 13 1 s, 
prOViding them with the powerfu l 
Quadrex W P capabilit ies. 

Quadrex wi ll be demonstrating 
both the QX·8000 and SPACEWRITER 
at DEXPO-East in the Bayside 
Exposition Center in Booth 11 06. Or 
Contad the company at 50 Milk St.. 
Suite 1500, Boston, M A 02 109, (61 7) 
451·6509. 

O~E MEGABYTE ECC MEMORY 
FOR VAX SERIES COMPUTERS 

A new high density one megabyte 

TH£ DEC PfIOf'£SSIOHAl. MARCH 1964 

add-in memory packaged on a single 
hex size module is now available 
from Cyberchron Corporation for the 
VAX 750, 730, and 725 series 
computers. Based upon the 64K 
dynamic RAM, the card contains 
additional ECC syndrome bits to 
permit the detection and correction 
of all single bit errors and the 
detection of most multiple bit errors. 
An on·board switch allows the 
memory to be taken " off line" for 
diagnostic purposes w ithout removal 
of the memory card. The CVM·5030 
is fully plug compatible with the DEC 
M8750 add·in memory expansion 
module, and the memory array is 
fully socketed for easy 
maintainabil ity. 

A two year parts and labor 
warranty is standard. Delivery is from 
stock and generous OEM di scounts 
are available. 

For further information, contact 
Mr. Yuval Brash, Cyberchron 
Corporation, P.O. Box 198, Garrison, 

NY 10524, (914) 424-3755, TWX, 71 0/ 
573·2260. Booth 804 DEXPO East 84. 

BATIERY BACKUP BOARD 
CLOCK CALENDAR FROM GRANT 

Grant Technology Systems 
Corporation, Chelmsford, announces 
Model 307, a clock calendar with 
battery backup board. bus 
compatible with the DEC Q·bus 
LSI · l1 Microcomputer Series. The 
Model 307 is a complete time of day 
clock and calendar with battery 
backup provisions and is used in a 
wide va riety of applications in which 
the user wishes to have a recording 
of l ime and date that relates to a 
certain specific event that is being 
monitored. 

It features: 
• Standard DEC Dual Height Board 
• Complete Time of Day Clock and 

Calendar 
• Battery Backup 
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I VAX i 
Performance and Productivity Package ~ 

Word Processing Business Graphics ~ 
Cornerstone Accounting . 

g ADT Data Management Spreadsheet/Modelling ~ 
We bring it all together on ·VAX systems with our Peliormance and Pro· ~ i ductivity Package, allowing you to configure your VM system to obtain the ~ 

• most out of it. ~ 
~ Our general accounting system is wrinen in native mode VAX Cobol and uses ~ 
~ muhi·key files and extensive application of 'COPY' facility for maintenance w 

~ and standardization. The Data Management system allows user design and ~ * implementation of Query and Report procedures, as well as extended sup· < 
~ port of the general accounting system. Word processing, spreadsheeUmodel· 

•~ lng and business graphics provide tools essential to office and management ~ 
personnel. • 

~ Contact us for further details or to arrange a demonstration on how our VAX i 
Performance and Productivity Package puts new meaning in the word ~ 

E "System." 
li: 'YAX • I ,.,.. ......,. 01 DQIIII E-"," Ccwp ~ 

I 
~ 

~ 

T 
UP·TlME SYSTEMS, INC, 

~ 

1140 N.W 63fd 
OkIOhomo City. OK 73116 

(405) 843-8631 
SOOn·term ,entals available 

~ 
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NEW PRODUCTS 

• AulOmatic End of Month 
Recognition 

• Automatic leap Year 
Compensation 

• Programmable Square Wave 
Output 

• Alarm and Periodic Rate 
Interrupts 

More information may be obtained 
from Grant Technology Systems 
Corporation, 11 Summer 5t., 
Chelmsford, MA 01824, (617) 
256-8881. Visit Grant at Booth 106 
DEXPO East 84. 

NEW MULTI-FUNCTION 
SYSTEM FOR RSTS/E 

UTl, a multi-function system utility 
for use on computer systems 
operating under RSTS/E, is now 
available from Software Techniques 
Incorporated. 

Priced at under $350, UTL provides 
complete on-line conlrol of system 
operation from a single program. 
According to Rick Scherle, president, 
"un provides the user a far more 
efficient way of doing his job, at a 
very low price. " UTl replaces seven 
different utilities with one convenient 
program, saving both time and 
system memory for other, more 
important tasks. un provides all the 
fundions of UTIL TY and TTYSET, 
and supports aU the important 
features of SYSTAT, REACT, ATPK, 
UMOUNT, and SHUTUP. 

Software Techniques Incorporated 
is an international consulting firm 
which specializes in the analysis, 
deSign, and development of business 
automation system. For more 
information about Software 
Techniques Incorporated and the 
produds and services marketed by 
the company, see us at DEXPQ East 
Booth 724 or contact Paul Carey, 
communications manager. Software 
Techniques, Inc. , 5242 Katella Ave., 

!)
LO:S Alamitos, CA 90720, (71 4) 
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NEW BLAST PRODUCTS 
ANNOUNCED FOR DEC VAX 

Communications Research Group has 
announced BLAST file transfer for 
IBM mainframes running under 
MVS(TSO or VWCMS. The new 
communications software produds 
will allow IBM hosts to exchange 
binary and text files with any of the 
more than 60 mini and micro 
computers for which BLAST has 
already been implemented, including 
DEC VAX and Rainbow (MS-DOS). 

BLAST file tran sfer uses any 
asynchronous modems, at any speed, 
and standard RS-232 serial ports. 
Special protocol features allow 
efficient operation on noisy 
telephone lines and on circuits 
subject to propagation delay such as 
satellite links, packet-switching 
networks, and local-area networks. 
BLAST supports a vi rtual text file 
format, allowing transfer of text files 
between any combination of systems, 
automatically converting text file 
formats. 

BLAST is a product of 
Communications Research Group, 
Inc., Baton Rouge, louisiana, and is 
priced at $250 to $2495, depending 
on computer and operating system. 
The company will have information 
on BLAST at DEXPQ East 84 Booth 
624. 

NEW MODEL CONVERTER FOR 
LSI-l1 BUS FROM ADAC 

With sampling rates of 200 per 
second, ADAC's new Model 1114AD 
is both the most flexible and fastest 
wide range - 10 millivolts full scale 
to 10 volts full scale - A to 0 
converter on the market for LSI-I' 
bus. Expansion modules 1114SX and 
1114VX permit system expansion to 
128 channels with up to 250 volt 
common mode isolation and no loss 
of performance or sampling speed. 

This 1114 NO system is so flexible 

that it allows unrestricted mixing ci 
high and low level analog input 
signals and seven different 
thermocouple types simultaneou!Jy. 
The user has full capability to 
programmatically characterize each 
specific channel. 

ADAC also offers a complete line 
of accessory panels for use with tile 
1114 boards to facilitate wire 
connection and signal conditioning 
for thermocouples, RTD's load cells. 
strain gauges and other input signals. 
Panels include convenient ribbon 
cable connection to the system 
boards. 

The board is half-quad, single 
height in size and is available ior 
shipment within 30 days from ordef. 
For complete details and pricing. 
contact AOAC Corporation, 70 
Tower Ofrlce Park, Woburn, MA 
01801, (61n 935-6668. ADAC wil 
exhibit at DEXPQ East Booth 826. 

DATA ANALYSIS, MODEU!'\G 
PACKAGE NEW FRO\.' 
INTERACTIVE SYSTEMS 

Interactive Systems, Inc. recently 
announced the release of MENTOR. 
an online data analysis and modeling 
package for Digital Equipment 
Corporation's VAX-11, DECsystem.IO 
and DECSYSTEM-20 computers. 

MENTOR utilizes literal names in 
addition to the conventional method 
of numerical row and column access. 
Models that have been developed in 
several different departments or 
divisions do not have to be laid out 
identically, since MENTOR can 
perform a consolidation on multiple 
models that use the same name 
identifiers. This capability is 
extremely helpful when utilizing 
MENTOR's top-down budgeting 
function, which permits 
deconsolidations of corporate 
budgets. This literal name approach 
also eases the use of calculations 
through formulas. 

Another unique feature of 
MENTOR is its interactive report 
writer which permits the flexible 
reporting of data in a model ",ithoul 
affecting the integrity of the model 
itself. Once a report format has been 
created, it can be saved for future 
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use. Various report formats accessing 
the same model are also available. 

MENTOR is available at an 
introductory license fee of $5000 
from Interactive Systems, Inc., 131 
Middlesex Turnpike, Burlington, MA 
01803, and will be demonstrated at 
DEXPO Booth 8' 3. 

COlliER-JACKSON ADDS 
(J/PERSONNEL TO FINANCIAL 

SOFTWARE LINE-UP 

Collier-Jackson will debut 
CJ/PERSONNEl - an online 
personnel resources and reporting 
system for Digital's VAX line of mini 
computers - at DEXPO East 84. The 
system provides comprehensive 
analysis and control of personnel 
data for Human Resources 
Management. CJ/PERSONNEl will be 
available in August, 1984. Other 
(JIBUSINESS INFORMATION 
SYSTEMS to be shown or discussed 
include: 

CIIADVANCED GENERAL LEDGER 
- an online general ledger and 
financial reporting system providing 
comprehensive analysis control and 
forecasting features plus more 
sophisticated capabili ties for 
mtracorporate transactions, true 
variable (flex) budgeting, and highly 
individualized financial reporting. 

CJ/PAYROLL - this flexible payroll 
processing system provides automatic 
processing from time transaction 
entry through general ledger 
updating for va riable pay periods. 

CJ/ACCOUNT5 PAYABLE
provides cash requirements 
forecasting and disbursements 
functions to achieve increased cash 
flow management. 

CJ/ACCOUNT5 RECEIVABLE - th is 
tmoicing and accounts receivable 
system provides conlrol of customer 
account status for sales and 
collection analysis. 

Collier-Jackson develops, markets, 
InSlall~. maintains and supports a 
growing family of online business 
management software for Digital 
Equipment Corporation 's family of 
VAX 32·bit mini computers. Direct 
inquiries to Collier-Jackson, Inc., 
3709 Jetton Avenue, Tampa, Fl 
33629, {813) 251-1077. Collier-
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Jackson will be at Booth 233, DEXPO 
East. 

ROSS PLANS PREMIER SHOWING 
OF NEW NP PACKAGE 

AT DEXPO EAST 

Ross Systems' integrated and 
interactive accounts payable package 
with extensive cash management 
features, designed specifically for use 
on the DEC VAX minicomputers will 
be premiered at DEXPO East 84, 
April 3-6, in Boslon at Booth 613. 

Using its full interactive 
capabil ities, MAPS/AP handles 
sophisticated payables processing, 
check writing, vendor information, 
cash management , inquiries and 
reports. 

Designed to integrate with all Ross 
software, MAPS/AP is particularly 
effective when used as a complement 
10 Ross' comprehensive general 
ledger/financial management 
package, MAPS/Cl. For example, 
MAPS/AP automatically updates 

payables to the general ledger and 
provides a C l distribution by 
multiple account structures. In 
addition, processing screens conform 
to the MAPS/Cl format, redUCing the 
time needed to become familiar wilh 
each syslem. 

MAPS/AP, backed by a strong 
support team, will be available in the 
spring of 1984 at a cost of $15,000-
$20,000 depending on the VAX 
model. Further information is 
available from Ross Systems, 1860 
Embarcadero Road, Palo Alto, CA 
94303, (4 15) 856-1100. 

MARWAY PRODUCTS PRESENTS 
NEW FRONT PANEL MOUNT 

POWER CONTROLLERS 

Marway Products has announced 
the introduction of a complete line of 
new front panel mounted power 
controllers for use in data processing, 
testing and military environments. 

More than 20 new models have 
been released. Included in this 

CCA EMACS 
The most complete screen editor 
available for the VAX. 

eCA EMACS Irom Compulel COlporatlon 01 AmerICa has Ihe grB3Iesf combmatlon 
01 powe!', speed. and functionality 01 any lexi edotOf available IOf UI'IIX' Of VAXNMS2 
With close 10 400 OOllt·In commands. CCA EMACS aHows VIrtually any edlhng task 
to be accomplished In lUst a lew key$lrokes. mdudmg tasks that \\1;)wd be dlHlcuM or 
Impossible 10 do USIng other edotors In addlllOn. a set 01 more than 60 predelmed 
variables allows each user !O customl.Ze CGA EM.ACS 10 meal vanous appkcatlon 
needs and user styles. All oIlhese leatures 81e supported by a lull onlone documen. 
tatoo package Ihat can aSSlSl the user aI any pomt gMrtg IniormarlOfl thal ranges 
Irom the defllllllOfl of a SIngle command to manual pages thai COI1aon complete ex
p1anatlOOS 01 ma,or CCA EMACS taalUles 

Ope,.lin; Environment 

Runs on Berkeley Ul'llk (41BSO and 42BSD). Bell UrllX (System III and System V). 
and VAXNMS ReQuires 500 K 01 adel/ass space. 

Price 

Pnces lor a lui source hcense range tram $350 10 S2400 CaIlCCA lor further de\ads 

For More Inlorm.lion Contact 

Compuler Corpol'1lt lon of America, Four Carnbndge Genlel. cambndge. MA 02t42 
(617) 492·8860 

QE ... """"' ... ar. II1COUrIlQlCl 
I') IJr .... tr ........ ,~ 01 811 LIbcw ...... 
/2I .... . ..w;I VMS •• 11_'" 01 [)gocII EQUopmIni CotPOr_ 
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product line are low power 
distribution strips, single phase 
controllers, three phase units and a 
variety of options such as special EM] 
filters, remote control and emergency 
shut down. All models are available 

in domestic and international 
versions. 

These power controllers eliminate 
power surges, glitches and line 
transients which can cause 
equipment malfunctions such as 

RSX-IIM 
System Fine Tuning 

and Dramatic 
Performance Increase 

Catch23 Software 
Allows)OOr ex~tng 11/23 hard
ware to expand LP to 4 mtrytes 
of memory with 18 bit controllers. 
Stop swappng today 

WizDisc 11m Software 
For faster file access. Convert 
memory nlO a 'sohd state" dISC. 
No overlay Ioadtng or swappng. 

MuitiDisc11m Software 
Reduces dISC seek tll'l"le and 
twasses bad blocks. 

Dache11m Software 
Gr.es )00 rlSIant rremory """""" 
ng ard cacres d5C da", blocks 
n memory for high performance. 

Ice11m Software 
Makes RSX user fnerdy CUfSOfl 
keypad ed"ng acd ste>agelrecaJl 
of all COnYTl8nd lines. A boon to 
the system prograrrmer 

Accounts 11 m Software 
Full COI'TlJUter resource aCCQlXI{
ng ard report generatKJn. Make 
)OJ RSX sysIem ilCCOUlllcf oseIf. 

EEC SYSTEMS INC. 
Millbrook Park 
327/E Boston Post Rd. 
Sudbury. MA 01776 

PUT OUR SOFTWARE TO THE TEST 
CALL (617) 443-5106/6376 

." " ."' ....... ~ , J .,..., 

ClACl£ IlI61 ON REAO£R CARD 

memory loss, software problems, disk 
problems, printer interaction and 
other forms of erratic operation. 
Special features and options can be 
added to these units to achieve a 
custom device. 

For further information, please 
contact Marway Products, Inc., 311 
N. Clara Street, Santa Ana, CA 
92703, (714) 973·1800, and see us al 
DEXPO Booth Number 728. 

SINGlEBOARD BUBBLE MEMORY 
SYSTEM NEW FOR 

lSI-!! MICROMPUTERS 

The Bubbl-Tec division of PClM, Inc. 
has announced the avaitability of the 
industry's first single-board magnetic· 
bubble mass-storage memory system 
for Digital Equipment Corporation 
(DEO lSI-II microcomputers. 

Bubbl-Tec's new QSB-l1 BUBBl
BOARD bubble-memory system for 
LSI-lIs is comprised of a single 
1M-bit bubble device (with its 
attendant support ci rcuitry), plus a 
complete controller which emulates 
the DEC RXOI fioppy-disk system. 
The controller handles bubble-device 
formatting and control. interfaces the 
bubble-memory system to the LSI·II 
bus structu re, and provides for both 
soft· and hard-error detection and 
correction. 

The bubble-memory system is fully 
compatible with all DEC lSI· I I 
systems, including the original LSI· I I, 
the LSI-I 1/02, the LSI-I 1123, the new 
SSC-11I21 FALCON, and the LSI-
11123-PLUS. 

The QSB-II is priced at Sl614, 
quantity ten. OEM discounts are 
available. Delivery 30 days. For more 
information contact AI Foreman at 
Bubbl-Tec, 6800 Sierra Court, 
Dublin, CA 94566, (415) 629·6700; 
TWXfTelex 910-369-6890. Stop by 
DEXPO Booth 709. 

MAG mc TAPE COUPLER 
INTERFACES CDC SENTINEL 

STREAMING CARTRIDGE DRIVE 

A new 1/4-inch Magnetic Tape 
Coupler, that interfaces a single COC 
1/4-;nch Sentinel streaming cartridge 
drive, is now available for DllOG 
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(Distributed logic Corporation) 
Garden Grove, California, for " 
interface to DEC LSI-11 - 11 /23PLUS 
and MICRO/PDP-11 computers. 

Designated the Model ~342, the 
controller is complete on a single 
quad printed circui t board that 
contains the circuitry for TS
l1fTU8OlTSV05 compatibility under 
RT-l1, RSX-ll and RSTS operating 
systems. 

The controller featu res 22-bit 
addressing for 4-megabyte 
addressing, block mode DMA, switch 
selectable interrupt vector and 
register address, p lus DMA four word 
burst size, 

Model DQ342 is priced at 
SI085.00 in QTY 100; delivery 30 
days ARO. Direct inquiries to Mr. 
Dennis Edwards, Mgr. No. Amer. 
Sales, DILOG (Distributed Logic 
Corporation), 12800 Garden Grove 
Blvd., Garden Grove, CA 92643, 
(714) 534-8950. D1LOG will be 
available at DEXPO East 84, Booth 
638. 

"TECOlOR ANNOUNCES 
FASTSCREE FOR 

E8001G TERMINALS 

Intecolor Corporation announces 
FastScreen, a computer memory 
facility that permits displays to be 
created on an EBOOI G color graphics 
terminal screen in one quarter of a 
second. 

Since It uses computer RAM 
memory, FastScreen pro\lides fas ter 
access to information than do 
conventional flexible-media storage 
devices. Any of 63 d ifferent screens 
can be almost instantly displayed on 
the E8001G color graphics term inals 
equipped with single FaslScreen with 
512KB storage. Up to 126 SCreens are 
available with dual FaslScreen, which 
provides more than 1 MB of storage. 

The quantity-one price for single 
FastScreen is $1245; the dual version 
IS S245O. FastScreen is supplied on a 
printed circui t board for use in the 
Intecolor terminal card cage. Further 
,l1formation is avai lable from 
Intecolor, Intecolor Drive, 22S 
Technology Park. Norcross, GA 
lOO92. (404) 449-596 1. TWX 
81()'766-158 1. Intecolor will exhibit 
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its products at DEXPO East, Booth 
812. 

llNKDATA TO EXHIBIT 
IBM 9000 MICRO 

THAT RUNS DEC SOFTWARE 

LinkData, Inc. will exhibit a multi
user IBM microcomputer that runs 
DEC commercial software at DEXPO 
East 84, April 4-6 in Boston . 

The new UNI-OOS operating 
system allows the IBM 9O(X) 

microcomputer to run the complete 
l ibrary of DEC DIBOL bu siness 
application software. LinkData 's 
programming language is source-to
source compatible with the DEC 
DIBOllanguage and UNI·DOS 
emulates both the DEC CTS-300 and 
CTS-500 operating systems. LinkData 
also offers a powerful Application s 
Generator that allows creation of 
complete custom systems without 
writing source code. 

At DEXPO East 84 linkData will be 
seeking qualified DEC dealers who 
wish to market LinkData 's new IBM 

Scribe 
supports 

laser 
printers 

9<XXl through the IBM Value training, 
service and sa les support. For further 
information, visit LinkData at Booth 
645 at DEXPO East 84 or contact AI 
Danza, LinkData, 2005 Route 22, 
Union, NJ 07083, (201 ) 964-6090. 

FIRST COMPUTER CORPORATION 
TO UNVEil NEW PRODUaS 

AT DEXPO 

First Computer Corporation will 
introduce four hardware products at 
DEXPO East 84, April 4-6 in Boston 's 
Bayside Expo Center. ORION 750-1 is 
a versatile new minicomputer system 
with twice the capacity, speed and 
performance of First Compu ter 
Corporation's Orion 730 system. 
Based on the VAX 11 /750 CPU, 
Orion 75(}-1 has 2MB of memory plus 
I 34.8MB of storage (formatted) 
provided by the Fixed Storage Drive 
(FSD) disk, emulating dual RM03s. 
Mounting space is available for an 
additional FSD or a 67.4MB 
Removable Storage Drive (RSD). 
Orion 750-1 featu res an autoloading, 

You\-e heard a lot about laser printers ... 
high print quality, atlrac1M1 fonts. last. 
quiet, affordable. But you ha\lefl't heard a 
lot about software to support them. 

The Scribe Document Produc tion 
System supports more laser printers 
than any other software. laser printers 
ilke the Xerox 2700. 8700. 9700, the 
IMAGEN IMPRINT-tO '". the Symbolics'· 
LGP· t . the OMS Lasergralix 1200 '", and 
soon the IBM 6670. 

BUYIng a laser printer? No matter whICh 
one you choose, yotfll get the most from 
It With Scribe. 

For more inlormatJon. coolact 
UNILOGIC. lid. 
160 North Craig Street 
PIttsburgh, PA 15213 
412-621 -22n 

SaIbe ciDamenI PIOdudIon .ottww. Is ......w. IDf 
DEC 10. 20 • ...., \lAX. PrImII. IBM ".n ............ 
ApcIa ...., Sun ~ "Saibe-•• regisW8(I 
~ 01 UNILOOIC.lId 
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self-threading high performance 
CacheTape 125 tape drive that 
provides up to 92MB of backup 
power, emulating a super 
performance TS-11. The system 
includes a free-standing LA 120 
DECwriler III Printing Terminal and a 
VAXNMS license. 

TAURUS 73 is a new 
microcomputer system designed to 
deliver minicomputer performance. 
Ideal for multi-user commercial 
applications, it contains 160MB of 
d isk storage plus 46MB of tape 
storage. The system includes an FSD 
TSVOS-FC tape drive to maximize 
storage capacity. 

The PHRASE ENCODED 
(PEl/GROUP CODED RECORDING 
(GCR) TAPE SUBSYSTEM can be 
configured into systems to provide 
up to 180MB of backup storage 
capacity. Auto threading, it has dual 
density (1600/6250 bpi), 50 ips, 
start/stop tape with tape transport, 
formatter/controller, power supply 
and resident microdiagnostics. 

Details of the fourth new product, 
an addition to First Computer 
Corporation 's UNIX product line, will 
be announced at DEXPO East 84 on 
April 4. For further information, visit 
First Computer Corporation at Booth 
Number 930 or contact First 
Computer Corporation, 645 
Blackhawk Drive, Westmont, Il 
60559, (3121920-1050. 

NASSAU SVSTEMS OFFERS 
OVERTEMPERATURE 

PROTECTION 

Nassau Systems, of Cincinnati, Ohio, 
will be exhibiting an 
Overtemperature Protection 
Hardware Accessory for all Digital 
Equipment Corporation Computer 
Systems, at the DEXPO East 84 show 

I in Boston. This will be the first trade 
show display of an Overtemperature 

.... Protection Device specifically 

~" ""'tended for all standard DEC 

'\ )'''' 

Computer systems which includes an 
optional automatic telephone dialer 
and voice-alert capability. The 
product is designed to assist all DEC 
equipment OEMs and end users in 
preventing equipment damage from 
overtemperature conditions and has 
been endorsed by DEC Field Service 
for this purpose. A warning alarm 
and lotal system power shutdown at 
preset temperatu re limits are 
provided in order to meet the 
environmental specifications in DEC 
Field Service maintenance contracts, 
as well as those of third party service 
organizations. This product is fully 
compatible with all DEC computers 
equipped with DEC-standard power 
control and distribution systems, 
including all PDPII , VAX, 
DECSYSTEM·20, and DECsystern-IO 
equipment. The Model C-101 
Overtemperature Protection System 
and the automatic telephone dialer 
- voice alert option will be on 
display at Booth 112. For further 
information, contact Nassau Systems 
Company, P.O. Box 19329, 
Cincinnati, OH 45219, or phone 
(5131 231·1283. 

DATARAM INTRODUCES 
SINGLE BOARD 

UDA50-COMPATIBLE 
CONTROLLER 

Dataram Corporation announces its 
S35/U UDA50-compatible controller 
for use with Digital Equipment 
Corporation's PDp· I I and VAX 
minicomputers. The S35/U operates 
with the UDA50 I/O driver which is 
supported by all of DEC's current 
operating systems. 

The 535/U uses DEC's new Digital 
Storage Architecture (DSA) and Mass 
Storage Control Protocol (M5CP) 
which is utilized by DEC's UDS 
controller. UOA-50 compatibility 
requires a level of controller 
intelligence not available in the 
minicomputer market prior to the 

introduction of the UDA50 controller 
by Digital Equipment Corporation. 

The main feature of the 535/U, 
necessary for D5A operation, is that 
it responds to a generic type 1/0 
driver designed to operate with 
essentially any capacity drive. The 
only basic restrictions for drives 
interfaced to the S35/U controller is 
that they have an SMD interface and 
their data rates do not exceed 
1.8MB/second. 

The S35/U controller can operate 
with up to four drives of any mixture 
of capacity or speed. 

The S35/U, including diagnostics, is 
$6800 in single quantity. Cable 
assemblies are available from 
Dataram at an additional charge. 
Pricing is FOB factory and terms are 
net thirty (30) days. Delivery is sixty 
(60) days after receipt of an order. A 
full one-year warranty is standard. 
For further information contact 
Dataram Corporation, Princeton 
Road, Cranbury, NJ 08512, (609) 
799-0071. Come to Booth 313 at 
DEXPQ East. 

AIR FILTRATION PRODUCTS 
DISPLA VS PRODUCT LINE 

Air Filtration Products, Inc., a leading 
supplier of quality, competitively 
priced disc drive air filters, has 
announced that its product line will 
be on display at DEXPO East 64, 
Booth 117. 

The Air Filtration Products display 
will emphasize the importance of 
frequent replacement of filters for 
DEC disc drives. Air Filtration 
Products maintains one of the largest 
in-house inventories of filters for all 
models of DEC disk drives. 

Samples and cutaway models oi 
absolute and panel prefilters for DEC 
disc drives will be featured. The 
booth will also display the advanced 
double-grill-design AlFCO instrument 
fan filters along with others which 
are available for a wide variety of 
mini and mainframe computer and 
data processing equipment. 

For more information, call toll free 
(BOO) 528-1585; or contact Ralph I. 
Brooks, Marketing Manager, 1806 
West Grant Road, Suite 103, Tuc~n, 
AZ 85745, (6021 624·2272. 
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PRODUCT UPDATES 

WORD PROCESSING INTERFACE 
FORMS ONE CENTRAL FilE 

Battelle's Software Products Center 
will demonstrate al the OEXPQ East 
84 Show its BASIS-OA, a new word 
processing interface for 
minicomputers that is also user
fri end ly. 

Battelle wilt be in Booth 828 at 
OEXPQ East 84, to be held April 4-6 
in Boston. 

The BASIS-OA system forms one 
central file for all data created by 
office word processing systems 
throughout an organization. From 
word processors on the network , 
company employees can access the 
central file to sea rch and retrieve 
needed reports, letters, policies, 
memos, or other written 
communications. 

This interface is machine 
independent and currently is 
available on DECmate and DEC VAX 
with other interfaces being 
developed. 

BA$15-0A is an enhancement to 
Battelle's BASIS Data Management 
System, now serving more than 1,300 
organizations worldwide. BASIS, 
which also will be demonstrated, can 
be used in a broad array of textual 
and numeric applications, including 
newspaper and technical libraries, 
records management, engineering, 
litigation, and many more. 

Battelle, 505 King Ave_, Columbus, 
OH 43201 , (614) 424-7728. 

SCRIBE FROM UNILOGIC 
SUPPORTS QMS LASERGRAFIX 

The Scribe Document Production 
System, widely-used office 
automation software for DEC 10, 20 
and VAX, now supports the QMS 
LASERGRAFIX 1200 intelligent page 
printer. 

~ 
Scribe is most often used to 

produce reports, technical manuals, 

". 

proposals, financial summaries, and 
similar documents. It has special 
features to automatically generate 
bibliographies, indexes and tables of 
contents, to produce mathematical 
and scientific notation, and to 
integrate charts, drawings and other 
computer-generated graphics into 
text. More than 10,000 of Scribe's 
daily users work from DEC host 
computers. In addition to the QMS 
LASERGRAPHIX 1200, Scribe sites 
have the capability to print 
documents on many other devices, 
including a wide range of other laser 
printers, photocomposers, high
resolution dot-matrix printers, and 
letter-quality typewriters. Scribe is 
priced according to processor type 
with both non-profit and educational 
discounts available. 

The QMS LASE RGRAFIX 1200 
offers a resolution of 90,000 dots per 
square inch, speed of up to 12 pages 
per minute, and the capability to 
print on plain paper using a dry two
component toner. Often used for 
graphics and word p rocessing 
applications, its ability to bit-map a 
full8W· x 14" page in printer 
memory means that graphics and text 
may be mixed on the same page. It is 
priced at $24,995 a single unit with 
OEM discounts available. For more 
information about Scribe, its QMS 
tASERGRAPHIX 1200 support, or its 
support of other printing devices, 
contact UNllOGIC. LTD., 160 North 
Craig Street, Pittsburgh, PA 15213 
(412) 621-2277, or come to DEXPO 
Booth 608. 

MINITAB NOW ON UNIX 

Minitab, Inc. announces the latest 
release of Minitab Data Analysis 
Software for VAX· 1 I computer 
systems running under U IX 4.1 BSo. 
This UNIX version of M inita b Release 
82.1 will be exhibited for the first 
time at DEXPO East 84. It joins 
Minitab versions for other Digital 

equipment, including the PDP-" , 
l SI-ll , DECsystem-l0 and 
DECSYSTEM-20 running under RT-Il, 
TSX-PLUS, RSX, lAS, RSTS, TOPS-IO 
and TOPS-20. All the Digital versions 
support all of Minitab 82.1 features, 
including data management, 
descript ive statistics, regression and 
correlation , table generation, 
nonparametric statistics, matrix 
operations, and macro and looping 
capabilities. 

The UNIX version of Minitab uses 
the VAX·l1's vi rtual storage to 
analyze up to 1000 va riables and one 
million data points. It can access and 
c reate files anywhere in the UNIX 
hierarchical file system, and supports 
the input/output redirection features 
of the UNIX shell. On-line HELP 
complements Minilab's easy-to-use 
interactive command language. The 
version installs in minutes and no 
optional software or special hardware 
is required to use the product. 

Information and hands·on 
demonstrations of the Minilab system 
will be available in Booth 1743 at 
DEXPO East 84 in Boslon, April 3-6. 

Additional information about all 
versions of Minitab is available from 
Minitab, Inc., 21S Pond Laboratory, 
University Park, PA 16802. Technical 
details about the UNIX version are 
available from Joiner Associates, Inc., 
1124 Edgehill Drive, Madison, WI 
53705. 

RJ-11 COBOL COMPILER 
AVAILABLE FOR DEC PRO 

HC Systems, Inc. of Sudbury, 
Massachusetts announce that their 
RJ-ll COBOL Compiler is now 
available for the DEC Professional 
personal computer under the PIOS 
operating system. RJ-l1 COBOL is 
compatible with the 1974 ANSI 
COBOL standard but has a number 
of extra features providing an 
extremely fast, efficient and flexible 
compiler. A spokesperson for EEe 
Systems said that given the existing 
concentration of sales in the 
educational field, it is reasonable to 
expect that that will continue to be a 
major focus of the sales effort. RJ·11 
COBOL is competitively priced at 
$450.00 which includes the runtime 
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system and is available for immediate 
delivery. 

For more in formation contact Eric 
Dickman, EEC Systems, Inc., 327/E 
Boston Post Road, Sudbury, MA 
01776 (617) 443·5106. EEC will be at 
DEXPO East Booth 513. 

TEC TO EXH IBIT COBOL BASED 
SYSTEM FOR VAX 

TEC Computer Systems, Newton, 
Massachusetts announces the intro· 
duction of a COBOL based manufac· 
turing system for Digital Equ ipment 
Corporation 's VAX minicomputers. 
The TEC Manufacturing System uses 
Digital's COOASYl Database 
Management System, VAX-l1 DBMS. 
The system includes a sophisticated 
security system and a high level in· 
quiry language and report writer. 

The TEC System's powerful applica· 
lion functionality is designed to in
crease productivity, reduce costs, and 
improve customer service for medium 
to large manufacturing firms. The sys
tern automates the following areas: In
ventory Control, Bill of N\aterials, Mas
ler Production Scheduling. N\aterial Re-. 
quirements Planning. Capacity Plan
ning. Production Control, Purchasing. 
Sales Order Processing and Costing. 

TEC has specialized in serving the 
needs of manufacturing companies since 

CALL 
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1976. The company has over 65 installa
tions in the Northeast area. The addi
tion of the COBOL product provides a 
system with increased sophistication to 
meet the needs of companies with 
complex manufacturing environments. 

For further information contact TEC 
Computer Systems, Inc. , 30 Tower 
Road, Newton, N\A 02164 or come 
to Booth 723 at OEXPO East. 

VIKING FORMS MANAGER 
ON DEC PRO-300 

Viking Software Services, Inc. of 
Tulsa, Oklahoma, will be 
demonstrating its Viking Forms 
Manager, the online screen formatter 
and data ent ry software for Digital 
Equipment Corporation's PRO-300 
series personal computers al DEXPQ 
East 84, April 3·6 in Boston. The 
Viking Forms Manager, or VFM, was 
originally developed on VAX 
computers and has since been 
transported to the POP-l I , the IBM· 
PC and now 10 the PRO·350. 

AU programming is eliminated to 
create, update and key-verify data 
files. All the features and functionality 
of the larger VAX system are 
available on the PRO including: th ree 
levels of data validation, complete 
control over which data fields are 
entered, human engineered special 

fu nction keys, selective data 
duplication, and many other featu res 
requi red for efficient and productive 
data entry. 

Viking expects that VFM will be 
used to solve many types of data 
entry problems. For example, data 
files can be created on a PRO and 
then transmitted to a host computer 
for processing. There are many 
va riat ions of th is theme, ranging from 
remote order entry to replacement of 
keypunch and key-to-disk machines. 
The applications are endless. 

VFM on the PRO-350 consists of a 
Forms Development facility, the 
Viking Data Entry System (VOE), and 
a variety of utility programs. The 
whole package is availab le with the 
tradi tional Vi king 30-day trial and full 
one·year warranty. The end user 
price is only $600 with liberal 
discounts for quantity purchasers and 
OEMs. 

For more information contact 
Viking Software Services at 2815 E. 
Skelly Dr., Tulsa, OK 74105, or call 
(918) 745-6550. Viking Software will 
be at Booth 822 DEXPO East. 

NEW PACKAGING FOR MICOM'S 
MINIATURE LOCAL DATASETS 

MICOM SYSTEMS is now offering its 
ModeJ 430 Mini Drivers and Model 

SCHERERS FIRST 

ClRCL.E D2IS ON R£ADElI CARlI 

YOUR CENTER FOR 

DEC ACCESSORIES 
& SUPPLIES 

(614) 889-0810 

SCHERERS 
6145 SCHERERS PL 
DUBLIN, OH 43017 
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431 Mini Datasets in cartons of 10, 
with a quantity discount. 

Extremely popular for support of 
data communications for 
asynchronous terminals and for 
personal computers, the line driver is 
used for in-house or on<ampus 
applications, the local datasets fo r 
limited distance transmission over 
private line "metallic" circuits where 
provided by the local telephone 
company. 

Both operate full-duplex over 
4-wire circuits, the line driver at 
speeds of up to 19,200bps for 
distances of over a mile, the local 
dataset at speeds of up to 9600bps. 

The Model 430 is priced at 5807.50 
per carton and the Model 431 at 
$902.50. Deliveries are made "off the 
shelf." 

For additional information contact 
MICQM SYSTEMS, INC. , 20151 
Nordhoff SI., Chatsworth, CA 91311 , 
(213) 998-8844, TWX 9101494-4910. 
Come to Booth 801 OEXPO East. 

l OGICRAFT ANNOUNCES 
INTEL 8086 SUPPORT 

Logicran, Inc., exhibitors at OEXPO 
East 84, Booth 1808, April 4-6, 1964 
will be introducing MS-DOS and 
CP/M-86 (IBM PC Compatibility) for 
DEC. 

logicraft announces support for 
Intel 8086 to their CARDWARE line 
of co-processor products for DEC 
lSI-ll, PDP-ll and VAX processors. 
Now any DEC PDP-11 processor can 
execute MS-DOS or CP/M-86 
applications simultaneously with their 
DEC programs. The QCP-l1 + is a 
dual width board for Q-bus 
computers with an Intel 8186 
microcomputer running at SMHz, 
with up to 256K RAM, 4K PROM and 
a serial channel. 

The UCP-l1 + is a quad width 
board for UNIBUS computers with 
one or three CP/M-BO subsystems 
and one Intel 6088 microcomputer 

running at 8MHz, with up to 256K 
RAM and a serial channel. Both the 
QCP-l1 + and UCP-11 + include all 
software and licenses to operate 
either MS-DOS or CP/M-86. 

CARDWARE is available (or RT-lt , 
TSX-Plus, RSX11 MlM-Plus, RSTSJE 
and VMS operating systems. 

For more information on logic raft' s 
CARDWARE. visit Betty Pietrzyk in 
Booth 1808 at DEXPO East or call 
(603) 888-4448. 

PlESSEY RECONFIGURES 
STANDARD MEMORY CAPACITY 

Plessey Peripheral Systems Inc. has 
reconfigured the standard memory 
capacity for its Series 6200 22-bit lSI-
11 /23·based computer systems. 

The reconfiguratin of Plessey 
Models 6244 and 6245 from two 256 
kilobyte (KB) memory boards to one 
dual wide 512 KB memory board 
makes available one additional card 
slot. This provides the system with 
two available dual wide slots for 
additional communications devices 
or peripheral controllers. Prices of 
these two systems remain the same 
- S1O,485 for Model 6244 and 
$12,650 for Model 6245, in single 
quantities. 

Memory capacities of Models 6247 
and 6248 have increased to one 
megabyte (MB) from 768 KB. The 
memory redefinition of these models 
provides an additional card slot in 
the bus. Previous configurations of 
Models 6247 and 6248 did not 
include extra slots. 

Further information is available 
from Plessey Peripheral Systems, Inc .• 
17466 Daimler Ave., P.O. Box 19616, 
Irvine, CA 92714, (714) 540-9945. 
Come to Booth 832 DEXPO East. 

DISC ANNOUNCES DBl V4.0 

DISC, developers of DBl - the 
portable version of the DIBOl 

programming language - announces 
DBl V4.0. 

W ritten in C. DBl V4.0 is now 
available for Ms.-DOS, CP/M ·86. and 
UNIX environments, and is source 
code compatible with DBl or 
DIBOl-11 code. 

DBl V4 supports software vi rtual 
memory, multi·key ISAM, multi· 
dimensional arrays, fixed·point 
decimal, program " binding," new 
language statements wh ich include 
SORT and MERGE, a graph ics 
subroutine library, compile-l ime 
constants, executable subroutine 
libraries and an enhanced symbolic 
debugger. 

DBl V4.0 also incorporates the 
structured programming con structs 01 
DBl V2.2. 

DBl V4 will be featured for the fint 
time at DEXPO East 64 on the 
Rainbow 100+. DBl V2.2 will be 
featured on the PRO·350 under 
RT-I1. Visi t Booth 604. 

Further questions should be 
directed to Adrienne Webb, Vice 
President Sales and Marketing at 
DISC, 3336 Bradshaw Rd ., Su ite 340. 
Sacramento. CA 95827, (916) 
363-7385, TWX 910/367-3701 . 

CAMBRIDGE DIGITAL 
EXPANDS SYSTEM 58 

Cambridge Digital Systems has 
announced that its System 58 line of 
desktop Q·bus minicomputers is now 
available in higher performance 
configurations which incorporate 
larger capacity W inchesters and a 
wider variety of high speed, high 
capacity removable mass storage 
devices. 

System 58 is inlegrated with the 
DEC PDP-11 family. The basic 
configuration features a 51,1.. · jnch 
10.4, 20.8 or 41.6 Mbyte W inchester 
drive, an 8-inch one Mbyte floppy, 
an 8·inch 10.4 Mbyte cartridge. 
256Kb of memory and four serial 
ports. The backplane is 18- or 22·bit 
Q·bus. System 58 is packaged in a 
compact 5v.. -inch enclosure. 

Operating systems for System 58 
include UNIX-based packages, RT· l1. 
TSX-Plus, R5X·11 M Plus and RSTSJE. 

System 58 is priced from S8,OOO. 
(Qty. one) 
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For more information, w rite or cal l 
Cambridge Digital Systems, P.O. Box 
568, 65 Bent St. , Cambridge, MA 
02139. Call toll-free (800) 343-5504. 
In Massachusetts (617) 491-2700. 
Come to Booth 918 DEXPO East. 

SPEAKEASY ANNOUNCES 
SPEAKEASY IV 

Speakeasy Computing Corporation 
~sca, a Chicago based computer 
soitware manufacturer announced 
the availability of its new advanced 
\ersion, Speakeasy IV. The product is 
now operational under VAXiVMS, 
VM/CMS and MVS{TSO and will be 
demonstrated at DEXPQ East 84, 
Booth 712. 

Speakeasy provides both the 
novice and data processing 
professional with a wide variety of 
capabilities including interactive 
graphics, sta tistical analysis, and 
matrix algebra in a user-friendly 
em'ironment. In addition, the 
package is completely documented 
on line and includes comprehensive 
help. tutorial and example 
capabilities. Speakeasy IV offers these 
same features with increased speed 
and efficiency, without the restrictive 
size limitations. 

Speakeasy IV may be acquired for 
an annual lease/maintenance fee of 
)6500, and is available (or a (ree in
house trial period of two months. For 
additional information, contact 
Speakeasy Computing Corporation, 
222 West Adams St., Chicago, Il 
60606, (312) 346-2745_ 

TOLAS-SAlESTREAM RElEASED 
FOR DEC VAK COMPUTERS 

Transcomm Data Systems, a provider 
of application software and services 
for distribution and financial 
management, has announced the 
release of TOLAS-SAlESTREAM. 

SAlESTREAM is a new concept for 
distribution oriented companies thai 
allows them to provide their major 
business partners (customers, 
salesmen, vendors, key management 
personnel, etc.) with direct access to 
specific computerized business 
funClions. 
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ThiS concept represents a 
significant enhancement to 
Transcomm's primary software 
product TOLAS, which operates on 
Digital Equipment Corporation VAX 
and PDP/11 Computers. TOLAS
SAlESTREAM will be demonstrated 
extensively at DEXPO East 84, Booth 
216. 

For more information, contaCl 
Transcomm Data Systems 
Incorporated, 1380 Old Freeport 
Road, Pittsburgh, PA 15238, (412) 
963-6770. 

HOST INTERFACE UNIT FOR 
XYPlEX NETWORKING SYSTEM 

Xyplex has just expanded the XYPlEX 
System family of products with the 
XP-UN32-A, a 32 port version of their 
UNIBUS Host Interface Unit. 

The XYPlEX System converts the 
terminal subsystem of the VAX from 
a charaCler at a time to a fully 
intelligent message processor. It 
provides the VAXNMS system with 
equivalent capabilities of the IBM 
3270 terminal family. The XYPlEX 
Host Interface Unit acts as the IBM 
3725 Front-End and the XYPlEX 
Cluster Controller provides the 
functions of the IBM 3274 Controller 
and the character processing 
capabilities of the IBM 3278 Terminal 
100. 

Complementing the XP-CC8-A, an 
eight line RS-232 Cluster Controller, 
and the XP-UN64-A, a 64 port 
UNIBUS Host Interface Unit, the 
new unit is excellent for connecting 
the smaller VAX family processors to 
the XYPlEX distributed front-end and 
switching system. The VAX-I 11750 
and the VAX-I l InD as well as the 
newly announced VAX-I 1/725, all 
normally configured for 32 
simultaneous users or less, are 
systems for which the XP-UN32-A 
would be used as the interface unit. 
The XP-UN32-A provides all the 
interface and performance benefits of 
the XP-UN64-A at 60 percent of the 
cost. 

For additional information, contact 
Robert H. Rosenbaum at Xyplex, 
Inc., 100 Domino Drive, Concord, 
MA 01742 or call (617) 371-1400, or 
visit OEXPO East Booth 506. 

NEW INGRES FOR VAX/UNIX 
BOOSTS PE RFORMANCE 

Relational Technology, Inc. (RTI) has 
announced INGRES VAX/UNIX 
version 2.0, an update of its 
relational database management 
system (RDBMS), that includes 
significant performance 
enhancements and three new 
application development tools. 

Contributing to the improved 
performance of version 2.0 are 
enhancements to the 1/0 subsystem, 
lock management and internal sort 
routines. New Query-update 
optimization strategies for QUEl, the 
INGRES data manipulation language, 
also have reduced query response 
times two to tenfold. 

INGRES was first developed as a 
prototype ROBMS at the University 
of California at Berkeley in the early 
19705, and is currently being used by 
more than 100 customers at over 250 
VAX installations throughout the U.S. 
and Europe. Major manufacturing 
and industrial users include: General 
Electric, Jet Propulsion labs, Boeing 
Military Airplane, TRW, 
Schlumberger, Chevron Research , 
Texas Instruments, los Alamos 
National labs, Mitel and many 
others. 

Relational Technology, Inc. is 
headquartered at 2855 Telegraph 
Ave., Berkeley, CA 94705, (415) 
845-1700, and will be at Booth 1007 
DEXPO East. 

COMPUTER SYSTEMS 
DEVELOPMENT OFFERS 

SMC BASIC FOR VAX 

Computer Systems Development, 
Inc. (CSOl announces the availability 
of SMC BASIC for RSX ll-M, POS, 
and VMS. SMC BASIC is a powerful, 
user-friendly Business Basic 
(interpretive like BASIC-Plus) that 
utilizes RMS-Il K file structure. 
Features include: up to ten indexed 
files open per user, business math, 
automatic numeric data type 
conversion, shareable public 
programs, data in common, screen 
neumonics, programmable code 
generation. SMC BASIC offers the 
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DEC marketplace an existing base of 
mature software applications. CSD 
now offers CMI PROFIT 
(manufacturing software), SMC IDOL 
(database management system), and 
WORD CONCEPT ONE (word 
processing, mail, library, and 
spreadsheet software). 

Computer Systems Development , 
Inc. will be at Booth 707 DEXPO 
East. Or contact them at 140 
Mayhew Way , Ste. 700, Pleasant Hill, 
CA 94523. (415) 930-9932. 

INTEGRATED SOlUTIONS 
DEBUTS UNIX 4.2 BSD 
ON OPTIMUM SERIES 

Integrated Solutions, Inc .• has 
announced that it will be showing for 
the first time the newest model of its 
Optimum Series, the Model 5/ 10. 
Based on the 68010 chip and 
running UNIX 4.2 BSD, the Madel 
5/ 10 offers the highest performance 
available from any super micro. The 
Model 5110 with its dual bus 
architecture of lSI -11 bus for external 
devices and local Bus for memory 
accesses, allows the 68010 to run 
with no wait states in up to 4 M8 of 
physical memory. 

Using the same design as the 
Model 5/00 and the IS-68K board 
sets, the Model 5110 comes standard 
with 768KB of memory, two 
programmable serial ports, 
" deskside" packaging and UNIX 4.2 
BSD. UNIX 4.2 BSD on the 5110 fully 
supports transparent demand paging, 
a fast file system and the DARPA 
standard TCP/ IP communication 
protocols. 

list price (or the Model 5/ 10 is 
56,995.00. OEM discounts are 
available. UNIX System III and Vare 
also available on the system. Delivery 
of the system is 30 to 45 days ARO 
with delivery of board sets 30 days 
ARO. 

More information is available from 
Integrated Solutions, Inc., 1350 Dell 
Avenue, Campbell, CA 95008, (408) 

374-2441; or at Booth 738 DEXPO 
East. 

COGNOS' POWERHOUSE 
AT DEXPO EAST 

Cognos, a leading supplier of 4th 
generation software prodUdS for 
minicomputers, is announcing the 
release of POWERHOUSE, an 
application development system for 
VAX, at the DEXPO East show in 
80ston, April 3-6, 1984. 

J 

POWERHOUSE, a didionary-dri\>en 
application development system I'.llh 
three processing components - an 
interactive online transaction 
processor, a report writer and a 
batch transaction processor - is 
already installed on close to 2000 HP 
3000 minicomputers in 23 countnes. 

The VAX version of 
POWERHOUSE, successfu lly 
previewed at DEXPO West in las 
Vegas, October 1983, supports AA1S 
files and features new menu-driven 
dictionary technology. It offers both 
DP professionals and non
programmers greater ease of use as 
well as significant time savings in 
application development and 
maintenance. 

POWERHOUSE is supported from 
offices located in J3 major ci ties 
across the United States and Canada 
as well as in England and Hong 
Kong. 

For more information during the 
DEXPO East show, CQntad lana 
Farmery, POWERHOUSE Product 
Manager, Booth 245. After the sho" 
contact Cagnos Corporat ion. 
1801 Oakland Blvd .• Suite 1000, 
Walnut Creek, CA 94596, (415) 
943-7277. 

WORD PROCESSI tG SOFTWARE 
FROM COMPU-TQME TIES 
PDP-11, VAX TO RAINBOW 

Known as a developer of the CPOS 
family of word processing software 
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for DEC computers, Compu·Tome, 
Inc., Pasadena, California, has 
announced a new version pf CPOS 
which will run under the CP/M·86 
operating system. CPOS/86 is 
targeted for DEC's Rainbow PC and 
with it users are able to transfer WP 
files from VAX and PDP·II hosts to 
Rainbows, plus a host of other PCs 
that use this popular operating 
system. 

cr"OS/86 is functionally equivalent 
to CPOS running on larger DEC 
systems. It is menu driven, and thu s 
easily learned by non·DP personnel. 
CPOS/86 provides global search and 
replace, cut and paste, list 
processing, a spelling corrector, 
ASCII file handling, 132 column 
document width, stored text libraries, 
(ight justified margins, scientific 
character set, and an extensive 
repertoire of user defined keys to 
invoke special word processing 
functions. 

CPOS/66 is available at $950 each 
for a single user license, including list 
processing and spelling corrector 
plus full documentation. Volume 
discounts are available. Delivery is 30 
days ARO. 

Compu·Tome, Inc., 234 E. 
Colorado 8Ivd. , Pasadena, CA 91101, 
(2131796-9371 , will exhibit in Booth 
411 at DEXPO East. 

NIS ANNOUNCES VERSION 4 
OF VUE PROJECT 

MANAGEMENT SYSTEM 

National Information Systems 
announces Version 4 of VUE, the 
computerized project management 
system. Version 4 features include 
on·line help messages, redesigned 
menus, a new command mode, 
expanded resou rce capabilities, a 
new Time Schedule Network, and 
the incorporation of all processing 
into a single module. 

VUE offers an easy·to·use system 
for entering and reporting 
information in order to plan, 
schedule, and track project activities. 
The menu-driven approach makes 
VUE self·teaching, simple enough for 
productive use the very first day. 

The redeSigned menus, help 
messages, and new command mode 
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combine to make VUE even simpler 
to learn and use. The organization of 
the menus was changed to improve 
the logical flow of information. With 
the help command, the user can 
now type " help" at any menu level 
and get a description of available 
commands and their uses. 

VUE runs on VAX, PDP·II , DEC 
10/20, HP 3000, Honeywell, and 
Perkin Elmer computers. VUE can be 
purchased, leased, accessed through 
NIS timesharing services, or 
evaluated for 30 days on your own 
computer. More information about 
VUE is available from National 
Information Systems, 20370 Town 
Center Lane, Cupertino, CA 90514, 
(408) 257·7700, or visit OEXPO Booth 
430. 

EG & H TO DEMONSTRATE 
FUll LINE AT DEXPQ 

Evans Griffiths & Hart, Inc. 
announces it will be demonstrating 
its full line of system utilities, 
communications, and on·line data 
entry packages for the VAX·ll and 
PDP·ll computers at DEXPO East 84, 
the National DEC·Compatible 
Exhibition in Boston, April 3·6, 1984. 

FSORT3 and SELECT, EGH's fast 
record sort and record extractor 
running under RSTS/E for RMS and 
non·RMS files, are proven products 
at over 200 installation s. Running 
stand·alone on a PDP· I 1170, FSORT3 
typically is up to 75 times as fast in 
CPU time as the RSTS·ll sort. 
VSORT and VSElECT are VMS 
versions for RMS sequential and 
relative, span and no span files; 
VSORT is typically three to seven 
times faster in CPU time than the 
VMS 3.0 VAX· I 1 sort, with fewer 
page faults and less direct and 
buffered 110. 

Use DIALUP to link your RSTSIE 
system to any remote system using 
asynchronous terminal lines. COUNK 
links two RSTS systems together using 
DMC11s or DMR·l1s. 

KDSS is a complete multi·terminal 
key·to-disk data entry subsystem that 
runs under RSTSlE, RSX·ll M and 
VMS. 

ROSSN provides a RSTS/E monitor 
environment running under VMS. 

FORMS 
MANACER 

CALL: 

• (918) 745-6550 • • VIKING • 
... Softwore Services _ 
., 2815 E. Skelly Of .. Suite 816 .. 
~ Tulsa. OK 74105 # 
~4t •• _. 
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ROS5N runs concurrently with other 
VMS processes while handling 
monitor calls from a number of 
RSTS/E user programs, 50 some users 
may be working under the RSTS/E 
environment while others are 
working directly under VMS. For 
further information, come to Booth 
#612 at DEXPQ East or contact 
Evans, Griffiths & Hart, Inc., 55 
Waltham Street, lexington , Mass. 
02173, (617)661-0670. 

NAG ANNOUNCES MATH-STAT 
liBRARIES FOR DEC COMPUTERS 

Numerical Algorithms Group 
announces the availability of Mark 10 
of the NAG FORTRAN library of 
mathematical and statistical 
subroutines (or the users of PDP-l1, 
VAX 11 and DEC 10/20 systems 
under all major FORTRAN compilers 
and operating systems including 
UNIX. Together with graphic and 
interadive documentation 
supplements, the NAG FORTRAN 
library provides the developer of 
scientific, engineering and business 
applications programs with a 
comprehensive programming 
environment. 

In addition, the availability of the 
new NAG FORTRAN Pe50 library 
for personal computers brings to 
personal computers over a decade of 
NAG's experience in developing 
quality of numerical software for 
computers ranging from 
minicomputers to supercomputers. 
For fu rther information, contad 
Numerical Algorithms Group, 1131 
Warren Avenue, Downers Grove, Il 
60515, (312) 971-2337, or stop by 
Booth 714. 

DSD CORPORATION OFFERS 
C·CAlC VERSION 1.5 

050 Corporation is proud to 
announce version 1.5 of (-CALC, the 

ulti·dimensional forecasting, 

planning and data analysis modeling 
package. Written in the extremely 
CPU-efficient "C" programming 
language, CCAlC has been 
engineered for optimum machine 
efficiency and ease of use. 

CCAlC is menu-driven with an 
interadive Help facility and On·line 
Training Procedure. Menus and 
single· level English-like editor 
commands allow the user with little 
or no experience to " jump right in." 
For the advanced user, a variety of 
optional shortcuts have been 
included which allow bypassing 
menus and prompts if desired. 

CCAlC's sophisticated data 
importing/exporting facility and 
worksheet consolidation capabilities 
make it ideal for computer networks 
and workstations. Entire worksheets 
or raw data can easily be transferred 
between different computer systems. 
In addition, worksheet data is also 
transportable between C-CAlC and 
most other applications programs 
(graphics, word processing systems, 
general ledger, etc.). 

C-CAlC is covered by a full year of 
cost free maintenance along w ith 
comprehensive customer support. 
C-CAlC will be on display at DEXPO 
East at Booth 329. For more 
information please contact: DSD 
Corporation, 10420 NE 37th Circle, 
Suile A, Kirkland, WA 98033, (206) 
822·2252. 

HOS TO UNVEil NEW USE IT 
VERSION IN ITS OWN BACKYARD 

AT DEXPO EAST 

Higher Order Software, Inc. (HOS) 
welcomes the DEC-compatible 
industry to Boston for the DEXPO 
East 84 show with the introduction of 
the latest enhancements to USE.IT, 
the world's first automated software 
engineering tool. 

USE. IT's new capabilities will be 
showcased at Booth 338 at the event 
which runs from April 3 through 6 at 
the Bayside Exposition Center in 

Boslon. USE. IT Version 2.2 for DEC 
VAX will be demonstrated by HOS 
technical and marketing 
representatives showing attendees 
how to automatically create bug·iree
systems. 

HOS has wrapped further 
functional and performance gains 
around USE. IT for this latest version. 
Interfaces to Digital's fife and screen 
handling facilities, an expanded 
library of predefined operations, 
automatic code generation in 
COBOL (as well as FORTRAN and 
PASCAL), and substantial 
performance increases combine to 
make USE. IT Version 2.2 the most 
important product ivity tool for system 
developers. In addition, USE. IT 
Version 2.2 is fully compatible With 
Digital's VT-12S and VT-240 
term inals. For more information 
cOnlact John F. Burton, vice 
presidenl, Marketing & Sales, Higher 
Order Software, Inc. , 2067 
Massachusetts Avenue, Cambridge. 
MA 02140, (61 n 661-8900, or stop 
by our booth. 

TWO NEW COMMUN1CATlO'S 
DEVICES SUPPORTED BY 
HASP+ FROM OATANEX 

Oalanex, Inc., producer of 
communications software product!. 
for Digital Equipment Corporation's 
PDP-l1 and VAX Series computers, 
has announced support for the DEC 
DMF32 and DPV11 products through 
its HASP+ software. 

HASP+ is a general purpose 
workstation software package which 
allows PDP·)l and VAX computers to 
communicate with a broad range of 
different computers and networks. 
The HASP + package is oriented 
toward high-speed bulk transfer oi 
data between computers. 

Support for the DMF31 brings VAX. 
users a low'priced and low-overhead 
solution at communications speeds 
from 2Kbps to 56Kbps. The DMF31 
also includes low overhead Direct 
Memory Access (DMA) transfers ior a 
line printer and eight asynchronous 
lines. 

The HASP+ package, including 
support for the DEC DMF32 on VAX 
systems is priced at $5,500 for single 
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systems purchase. PDP-11 prices 
range from 51.995 to $5,000 
depending upon the operating 
system. Complete details are 
available from Datanex, Inc. , P.O. 
Box 1728, Eugene, OR 97440, (503) 
687-2520. Visit us at DEXPO East, 
Booth 119. 

HAMILTON RENTALS TO EXH IBIT 
VOX ANO CAOD AT DEXPO EAST 

vox - VOX Office Exchange - is 
a comprehensive interactive office 
automation package for the DEC 
world. It features data base 
management, word processing, 
spreadsheet business graphics and 
electronic mail, all of which have 
complete file transfer capabilities 
from one to another. 

CADD - Computer Aided Design 
and Drafting Package is a complete 
hardware and software package for 
as little as 525,000. It can be 
configured to run stand alone on 
PRO 350s or multi-user on VAX & 
PDP-lIs. 

To learn more about VOX and 

CADD visit us at Booth 642, DEXPO 
East 84, or contact Hami lton Rentals, 
6 Pearl Court, Allendale, NJ 07401 , 
(BOO) 631'{)298. 

SPSS·X RELEASE 2.0 
NOW AVAILABLE ON 

DEC VAX AND DECSYSTEM 20 

SPSS INC., leading developers of 
information analysis software, 
announce the newest enhancements 
to SPSS-X. SPSS-X organizes, 
summarizes and displays information 
for end-users in business, 
government, and education. Release 
2.0 of SPSS-X on the DEC VAXlVMS 
and DECSVSTEM 20 includes these 
new features: 

• Transport system files across 
machines with import/export facility; 
create and read portable SPSS-X 
system files that will transport data 
and data dictionary information 
across SPSS-X installations-allows full 
sha ring of data on tapes. 

• Enhanced plots to map out data 
relationships with scatter plots, 
contour plots, and overlay 

scatterplots, with complete command 
over plot size, scaling, and labelling. 

• New statistical procedures 
ir,clude quick cluster to group cases 
for analysis; PROBIT/LOGIT for 
analysis of dichotomous variables 
(such as " buy" vs. " no buy" in a 
marketing research survey; HILOG, a 
hierarchical log linear model to 
calculate parameters; and LlSREL VI 
for linear structural relation models. 

Visit SPSS Inc. at Booth 609/611 at 
the DEXPO East show in Boslon, and 
see SPSS-X on display, in addition to 
SPS/Pro, the new micro-sized version 
of SPSS for the DEC Professional 350; 
or contact SPSS, Inc. , 444 N . 
Michigan Avenue, Chicago, IL 60611 , 
(312) 329·2400. 

DEC COMPATIBLE 
POWER CONTROLLERS FROM 

PULIZZI ENGINEERING 

Pulizzi Engineering, Inc. w ill be 
displaying and demonstrating their 
"Z-L1NE" and liZ-LINE" DEC 
compatible Power Controllers at the 
DEXPO East 84. 

VAX V5 11 
SOFTWARE 

VS113D GRAPHICS PACKAGE ROBOT SIMULATOR 

3D ENTI TY DEFINITIONS: 
PDINTS LIN ES SPLIN ES 
ARCS CONICS SURFACES 

INPUT DEVICE CONTROL: 
KEYBOARD JOYSTICK 

DISPLA Y CON TROL: 
3D CLIPPING WINDOWS 
CDLDR CHAR/SIZE, TYPE 
LlNEITYPE ERASE 
R/W IMAGE MEM CONTROL 
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PUMA VAL SIMULATOR: 
INTERACTIVE CONTROL 
VAL INPUT/OUTPUT 
DOWNLOAD ABLE TO ROBOT 

FOR INFORMA TlON CALL OR WRITE: 
L.V.C.S. INC. 
THE BEN FRANKLIN TECHN D LOGY CENTER 
BUill DING F 
HDM ER RESEARCH LAB 
SOUTH MOUNTAI N DRIVE 
BETH LEHEM , PA 1B015 
(215) B65·9982 

ClIICI..E. D282 ON READ£II CARD 
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The OEC compatible "Z-lINE" 
Power Controllers provide EMI and 
RFI fi ltering with triple noise 
protection, common mode, 
d ifferential mode, plus high
frequency ground isolation including 
multi-stage spike, noise and surge 
protection. 

" Z-UNE" Power Controllers 
incorporate a new and unique cable 
management feature for system
friendly integration. 

liZ-LINE" protects your system 
against line noise, data loss and 
distortion. European, Far East and 
Custom models are available. We 
look forward to seeing you at our 
Booth, Number 607. Or contact 
Pulizzi Engineering, Inc. at 3260 S. 
Susan St., Santa Ana, CA 92704, 
(714) 540-4229. 

GRAPHIC OUTLOOK 
IS SPREADSHEET WITH 

GRAPHICS FOR VAXNMS 

GRAPHIC OUTLOOK from Stone 
Mountain Computing is a 
combination electronic spreadsheet 
and graphics package for the 
VAXNMS operating environment. 
The package can be purchased with 
interfaces to DISSPLA, 0113000, SAS, 
MGSP graphics systems or with its 
own embedded graphics software. 

GRAPHIC OUTlOOK users are 
able to prepare high·resolution black 
and white and color plots of 
spreadsheet data. Vertical and 
horizontal bar graphs, pie charts and 
line drawings can be produced on 
most graphics terminals and plotters 
using the software. A low-resolution 
graphics feature draws bar charts and 
line drawings on vrlOO-type 
terminals. 

The spreadsheet program without 
high. resolution graphics costs S2950. 
With an interface to DISSPLA, 
01/3(0), SAS or MGSP the program 
costs 53950. The spreadsheet 
program complete with embedded 
fraphics costs $4950. Visitors to 

, 

DEXPO East 64 can see a 
demonstration of GRAPHIC 
OUTLOOK at Booth 742. Or contact 
Stone Mountain Computing 
Corporation, 1096 Cambridge Drive, 
Santa Barbara, CA 93111 , (805) 
964-9101. 

ADA LANGUAGE SYSTEM ON 
DISPLAY FROM SOFTECH 

SofTech, a major supplier of 
custom software and engineering 
services to the Federal Government 
and Fortune 500 companies, wilt be 
featu ring the VAX!VMS hosted Ada 
l anguage System (AlS) software 
development envi ronment at DEXPO 
East. 

This evolving, transportable, 
software toolset and related training 
material will be serving as the 
standard for the 000 services and 
can be utilized by anyone whenever 
an organized software 
"manufacturing" environment is 
needed to cost-effectively buitd and 
maintain complex software systems. 
Further information is available from 
SofTech, 460 Totten Pond Road. 
Waltham, MA, (800) 225-8854. Please 
visi t DEXPO Booth 102. 

IMSl LIBRARY 
NOW AVAILABLE FOR 

VAX SYSTEMS RUNNING UNIX 

IMSl, Inc. , an international firm 
specializing in technical and scientific 
software, has announced that the 
widely-used IMSl library package is 
now compatible with VAX systems 
running the U IX operating system. 

The IMSl library contains S40 
FORTRA subroutines, applicable to 
a broad range of mathematical and 
statistical functions. The library is 
designed to reduce the time and cost 
involved in developing scientific and 
engineering application programs by 
allowing the programmer to select 
subroutines from this comprehensive 

library, rather than writing them. 
The IMSl library is now used by 

government, industry and higher 
education, at over 2,0Cl0 installations 
in 50 countries. IMSl markets its 
software products on an economical 
annual subscription basis, and offers 
a substantial discount to degree 
granting universities. 

IMSl is based at 7500 Bellaire 
Boulevard, Houston, TX 77036, 
U.S.A. The company invites toll·free 
telephone inquiries at (BOO) 
222-IMSl. Texas residents may call 
(713) 772- 1927. IMSl will be 
exhibiting at DEXPQ East 64 in Booth 
Number 122. 

V3.4.6 FINANCIAL PACKAGE 
AVAILABLE FROM FASBE GROUP 

The FASBE Group, Inc. announced 
a new release of its financial 
applications package, ISMS 
(Interactive Business Management 
System), for use on Digital Equipment 
Corporation VAX-II , DECsystem-10. 
and DECSYSTEM-20 computers. The 
new release (Version 3.4.6) 
incorporates major additions to the 
General ledger and Accounts 
Payable subsystems, has improved 
throughput performance of the entire 
system including Purchase Order 
Entry, Inventory, Accounts 
Receivable, Budget and Security 
subsystems and now enables the user 
to tune the system to optimize its 
performance relative to the number 
of users. 

The Accounts Payable system was 
expanded and improved to include 
multiple bank, recurring payment, 
and one-time vendor processing. 
Additionally, automatic creation of 
check reconciliation tapes for banks 
has been provided. 

The Security module has been 
enhanced to provide more 
sophisticated security features, 
including encryption techniques for 
better internal control of a 
company's financial data. 

A new repon writer using English
like statements for non-technical 
users was also added in the new 
release. 

IBMS is available for between 
$S,()(X) and S20,()(X), depending on 
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the subsystem selected, from the 
fASBE Group Inc., POBox G, 
f\ashua, NH 03061. See us at B?Oth 

DEXPQ East 84. 

NEWMAN TO EXHIBIT 
AT OEXPO EAST 

ewman Computer Exchange, Ann 
Arbor, Michigan, witl be an exhibitor 
at OEXPO East 84 (the fifth National 
DEC-Compatible Exhibition, Bayside 
Exposition Center, Boston, April 3-6, 
1984). The multi-million dollar firm is 
the nation's largest dealer in new and 
used DEC and Data General systems 
processors and peripherals, including 
an extensive stock of POP8 
equipment. A charter OEXPO 
exhibitor, Newman markets late
model minicomputer equipment, by 
direct mail and telephone, to major 
corporations, universities, and 
government military agencies. 
Qualified personnel will staff the 
!\ewman Booth # 1201 to provide 
equipment appraisal and other 
firsthand information. Also available: 
Cdtalogs, literature and free signup 
for mailing cycle, as well as the 
\ewman "Blue Book" on converting 
surplus minicomputer equipment to 
cash. These materials may also be 
requested direct from Newman 
Computer Exchange, P.O. Box 8610, 
Dept. T44E-DX, Ann Arbor, MI 
48107, (313) 994-3200. 

PDP BlllIVAX 7S0 
REPAIR, SALES, SERVICE FROM 

NEW YORK REPAIR DEPOT 

ew York Repair Depot, Inc. is a 
computer company that sells and 
services computer boards, power 
supplies, cash register systems and 
memories for all manufacturers. We 
also specialize in the repair and sales 
of the PDP B/IINAX 750_ We have a 
highly skilled technical staff, whose 
quality workmanship speaks for itself. 
Two incentives for utilizing our 
services are our fast turn·around and 
Our competitive pricing. New York 
Repair Depot, Inc. offers a full 
warranty on both our repair services 
and equipment. 

We are members of the Digital 
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Dealers Association and the 
Association of Field Service 
Managers. Visit us at Booth 708 
OEXPO East, or contact New York 
Repair Depot, Jnc. , 22 West 23rd 
Street, New York City, NY 10010, 
(212) 741·3800_ 

AVIV ANNOUNCES 
NEW GENERATION 
DEC COMPATIBLE 

TAPE CONTROLLERS 

Aviv Corp., a leading manufacturer 
of high performance disk and tape 
controllers and subsystems, 
announCes a new generation of DEC 
TS11 compatible magnetic tape 
controllers for all LSI-II , PDP-II and 
VAX-II processors using 800,1600, 
3200 and 6250 bpi formatted tape 
drives with either Pertec or STC 
interfaces. 

The controllers are available in 
three versions, depending on the 
type and speed of the drive selected. 
The first is for use with industry 
standard (Pertec) streaming and 
formatted start/stop drives, either 
front or top-loading. The second is 
for low-speed STC compatible GCR 
start/stop drives (50 ips), and the 
third is for high performance STC 
compatible GCR start/stop drives (125 
ips). 

The TFC 825 is a Unibus 
compatible, single hex·sized board 
that is fully embedded in an SPC slot, 
and is software transparent to all DEC 
and UNIX operating systems. The 
HC 825 uses a high speed 
microprocessor for data buffer 
management and tape drive control. 

The TFC 925 is a Q-Bus compatible 
single quad card controller, and has 
the same characteristics as the HC 
825. Additional features found in TFC 
925 are 22-bit addressing and block 
mode DMA transfer found on new 
DEC computers such as PDP-I 1173 
and MicroVAX. 

Detailed specification data on TFC 
82S and TFC 925, as welt as Aviv's 
complete line of tape and disk 
controllers and subsystems, is 
available al our DEXPO East 84 
Booth No_ 1308, or from Aviv Corp., 
26 Cummings Park, Woburn, MA 
01601, (617) 933·116S. 
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DEC USERS CONFERENCE 
ANNOUNCES PC SESSIONS 

IRUS, a national independent DEC 
users group, has announced its 
Spring conference profiles for 
personal computer users_ The 
sessions will be presented in 
conjunction with the DEXPQ East 84 
DEC-Compatible Industry Exhibition, 
April 3-6 at the Bayside Exposition 
Center, Boston. The theme of the 
conference is DECade of DECisions. 

The microcomputer session profiles 
are: 

• Computers in Education - this 
topic will concentrate on the changes 
evolving in computer science courses 
at all educational levels_ 

• Personal Computers #1 - an 
overview of the Rainbows, DECmate 
II and Professional 300 Series and 
their relative capabili ties and 
advantages. The session witl be 
tutorial. 

• Personal Computers #2 - an 
exploration of the personal 
computing phenomenon from the 
perspective of the business 
professional. 

• Personal Computer Workshop #1 
- a hands-on work session and 
demonstration of the Professional 300 
Series. This workshop will have an 
operating system orientation and 
application focus. 

• Personal Computer Workshop #2 
- a hands-on work session on 
advanced software. 

• Personal Computer Workshop #3 
- a hands-on session and 
demonstration of the Rainbow 100. 

• Implementing a Computer·Aided 
Design System on a VAX and a PC 
3S0. 

For more information call Bob 
Wittig, conference coordinator, at 
(401) 738-4430. 
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ASSEMBLY 
TRANSLATION 
• Macro-1t to MC68000 • 

Cross-Assembly. Macro-1t Style 
• MC68000. MC68xx. zaoox. ZOO • 

with 
Structured Assembly 

• MC68000. ZSOOx. MC6809 • 
for 

RT. TSX. TSX +. RSX. UNIX. VMS 

SSG 
Box 1595 

North Wales. PA 19454 

(2151 699-9658 

PAYROll 
SYSTEM 

Tnd '" ~,our poyroII.,.,.,.-., r-? 
........ ~~-,our~an ..... ? 
NMd ~ c:ontn>I_ ....... your labor .Hon • 
p.g1 ..... PlYCCIM'. P\lIyroI ~ lor ~ • 
........ !hoi III --, 110 ..... ~ "",,",,-, Indt.doo& 
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• 9f1dNe CDnIrOI an void Ot ......... 

• On-line......,.. ~ 
• For 1'Of'. II '. UIing ItSTSII 

Plyc()m . _ .. 
'.0.",,, _.
(211111tU61~1 

Voltage Monitor & 
Bus Grant Cards 

Dual wIde. wIth hand • 

rn les. Test Probe Jacks. 
Bus Grant lInes. LEO·s --- D,splay '5 ·t2. -'2 :'!; voltage lellels wlthtn 
tolerance 

51 49.95 ea Q-BUS ONL Y 

Bus Gra nt Only Cards 
S24.95 each 

SpeCIfy Q-BUS or UNIBUS 
!UNIBUS lIers.on has NPG Jumper ) 

Scientific Computer Systems. Inc. 
2438 30th $t 

Boulder. Colorado 80301 
303-447·0353 

TURN YOUR LASO INTO AN X,Y PLOTTER 

RSXl1M t..tt.ut.e. and PIort.,g Son...,. f1y T .... Soft-. G.,,",p OIl VR ~ 
FEATURES Of' TI-1£ P"CICAGE INCUJoE 

Full V.clor """""v 
~~1Io1lon 
~ .t.$C1I OUTpUT F •• 

FORllV.N_n Of B.t.SIC'2 s..tw0Ul0,.. "-~ 
RMcIUbOtI OIl 1152 • m ColI on .. "" 'ncn ,.. 

• TIMESHARE USER 
• FORTRAN PROGRAMMER 
Call loll-free for oets,!ed COUfWI 
The cost .s $3700 per week 

Walter Gallant 
Mini & Micro Educational 
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DISK in MEMORY for II·M 
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VAX SALE 
Your Source For DEC CPU's 

VAX 750 

11/23+ 

RA81 

PDP 11/44 
MICRO-11 

TU 80 
CDC EMULEX 

(714) 951-7769 
PO BOX~21 MISSION VIEJO. CA. 92690 

[)i~itClI(jCltCl Inc 

SENIOR 
PROGRAM MER / ANALYST 
AIls"" Millis Inc. IlIOb$IdWy 01 
l1'li Wyn-.n·GorOOn Co Ioeilld In 
Souln G.le. Caht anCI Ullng 101"01"'11 
OIIIfalJOn IS MeltIng '" ~I¥IOIW. 
10 0IYeI0D new on·~111 iPPIlCIl.Cn$ 
Till QnOICl,Jle MUST 11M, monknum 
tJ ~ pifl bj)IfllnCt as IoUows 

• 2 yurs progr""""lIU on III 
IBM systtlll :J4 10\ bOlh 
COIlOl a. R9G II 

• 1,..., oIlWG01_ng on D(C 
YAX·" fY$IlIIII C:O'''''g '" 
C080l 

• Knowledge GlI6101 50A & DEC ,.S 
• KIIowIecIgt 01 ~bOn 

'Ithnlqun lind SYS"III ...... -_. 
Mr. Jolin P. O_,n Jr. 

"......-'~-REISNER METALS INC. 
~ E fnslCIIII PIa 
SauuI Gale. CA 90210 

EOf. M/f 

n OlGITM 
CQ..i.1PUTE~ 
E)CHlY'lGE NC l""' ____ c-. .. _ 

CALl-(.ISJ 887-3\00 

ALL NEW VT220 'S 
for $1075_ 

MBA SYSTEMS AUTOMATION 
614-231-2130 

THE NEW LOW PRICE LEADER 

TllE DEC PROfESSIONAL MARCH 1984 

RSTS 
RESCUE SQUAD 
We salvage all kinds of disasters: 
• unreadable disks 
• ru ined UFOs and MFo" rep<ll.ed 
• immediate response 
• telephone DIAL-UP 
• on-sire 
• 50ftware lools 
• custom rKollery 
• 90% success [0 d"le 
• more than :1 GB Te:iCued 10 daH! 

Brought to you by 
On Track Syste ms. Inc . 

and a well known (and read) 
RSTS expert . 

CALL 24 HOURS 
215- 542-7008 

DEPOT 

DEC REPAIR 
Memory, CPU, Interface, 

Tennlnals tor. 
pop-a PDP-11 
lSI·11 VAX 11170 

. 90 DAY WARRANTY 

.5-10 DAYS TURNAROUND 
• VERY LOW PRICES 

MEMORY REPAIRS $145 

DISK PACK AND HEAD 
REPAIR 

Hundreds of customers WO!idwlcM 
305-792-3290 

DEC NEW & USED 
BUY - SEll - EXCHANGE 
Syslems . Processors . Memory 
OptIonS . Pe"pher.ls · Modl.lles 

LAKEWOOO COMPUTER CORP. 
:1210-$ ~ St.. s.nIo a.a. CAI50IIG 

(408)266--2545 

VAX 11 /780 AND PDP-11 
DEVELOPMENT TIME 
HO IIlI.OCORf tlQI; CHARGES ItO CPU QIAAG(S 

I~O~lii1Icomputer~ 

$7 t14 __________ 
RS1S1E 

'" "'JR CONNECT TIME 

•• s BUOG 
BYTES" 

212-
944-9230 

Omnleompl.ller, Ine. ____ ~ 
14X18roadwey. New Yorl!, N.Y. 10018 

.~. - -1 

THE~~ROFESSIONAL -----
AVAILABLE ON 

MICROFICHE 
OIIIK:I INQUlI!I[S 10: 

DISC DRIVE SPARE PARTS FROM 
PERIPHERAL PARTS SUPPORT 

ABSOWTE flL1ERS 
DISC HEAD ASSEMBUf$ 
DISC PACKS 
DISC PACK REPAIR 
AUGNMENT PACKS 
AUGNMENT TOOLS 
RPOS SPARE PARTS 
RPOS DISC HEADS $11 50S 150 

Call 
PERIPHERAL PARTS SUPPORT 

68 Laurel Street 
Watertown, MA 02172 

617-926-t661 

~ CAN I T RE6'~" 
YOu t,,-_'" 
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SOFTWARE YOU CAN 
COUNT ON. 

SIX INTEGRATED FINANCIAL PACKAGES 
FROM THETA BUSINESS SYSTEMS 

• Payroll. Accounts Receivable. Accounts Payable. General Ledger 
• Order Entry with Inventory Control, Billing and Sales Analysis 

• Time Accounting for Professionals 

O
ver the past 4 years, Theta 
Business Systems has written 
and supported the most 

reliable, user-friendly software in the 
DEC marketplace. Established in 
1979, the founding team at TBS was a 
group of consultants each with many 
years of experience, working 
independently with small and medium 
sized businesses. Together their 
combined familiarity has guaranteed 
an informed attitude toward the end 
user. Whatever you need, whether it 's 
RT-ll, RSX-llM, RSTS/ E, VMS or 
CPM / M 86, we have the accounting 
software, support and prices you've 
been looking for. 

------------.,-----------
In an independent survey (unsolicited by 

TBS), 90% of our users were very happy with the 
overall perfo rmance of OUT business software and 
support. This exceptional user satisfaction says 
that you can have confidence in your 
installations. 

"TBS is responsible. John Cumming (Director 
of Field Support) is an excellen t person to have 
as a resource. T he programs are well documented 
and extremely complete. TBS is a responsive 
su.pport organiza tion. I'm very happy with 
things. '" 

Daniel Fishman, VP / Gen. Mgr. 
NDe Systems 

"The staff that are using it find the interactiye 
natu re of the systems quite easy to work with _ 
e~sy to train people to use it. I'm quite pleased 
Wi th suppOrt fro m the standJXlint of having easy 
access to the technical Support people. One of 
the strong things is that source is supplied; thar 
allows the user to control and deal with their 
own ~ystem . T he system is working q uite well 
fo r us."" 

Evan Friedman, President 
California Data Corp. 

CONTACT US TODAY 
For further information, brochure, 

product descriptions, full system 
demos, or manuals - call Chuck 
Tebbetts, Director of Marketing, 

.-----, 2131245-0917 or 818/ 242-7981. 
~--------------~ 

David Karas, OEM 

IN C ANADA: 
ALAN W. TODD, ACCOUNT EXECUTIVE 

ARMADALE SYSTEMS, INC. 
TORONTO.BUTTONVllLE AIRPORT 

M ARKHAM, ONTARIO. CANADA UP 3J9 

TELEPHONE: 41 6 491-0·421. 4161477-8000 

ClAClL D145 ON II£AD£R CARD 

THETA BUSINESS SYSTEMS 
1110 Sonora Avenue, Suite 106 
Glendale, California 91201 
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, . Faster, Better, 
leSS Expensive! 

DEC Compatible Controllers 
Plessey Peripheral Systems. lnc., a recognized 
manufacturer of DEC· compatible computer pro
ducts, offers a broad range of controllers for LSI-II
and UNIBUS· based systems. Whether you use 
floppies, cartridges, fixed/removable discs or 
magnetic tape, OUf controllers give you the flexibili· 
ty you need at a lower price. 

OUf newest controller, the PM·DCVI2, offers RL02 
emulation with Block Mocle OMA operation and 
22-bit Addressing capability on LSI-II based 
systems that use fixed/removable cartridge discs. 
The PM-CTCVIIA, our 'A-inch streaming cartridge 
tape drive coupler, allows LSI·II users to create an 
inexpensive system backup. We also offer 
RMOZIRMOS, RX02 and RK06IRK07 emulations for 

UNIBUS and LSI·II systems. While emulating DEC 
devices, our controllers allow you to mix and match 
combinations of Plessey, DEC and independent 
storage systems. 

You'U fmd Plessey equipment an economical way 
to expand your system capabilities. For additional 
information contact: 

Plessey Peripheral Systems. Inc. 
Computer Produc ts Division 
1674 McGaw Avenue, Irvine, CA 92714 
17141 540-9945 or 18001 992-8744. 

Speed and reliability at less cost. This is what DEC 
users have come to expect from Plessey controllers -
AND WE DELIVER! 

8 PLESSEY. ASK ANYBODt 
'DEC. LSI-II _ liSIHUS ... ttadanwkJ cI Diplal Equ'I"""D' CorpanIKa 
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Network Designers
Introducing the simplicity 
of a Remote Procedure Call 
... ACCESXNS. 

file" J-
• 

R£rUArv 

ACCES XNS is ACC's networking protocol 
popular minicomputers and work stations. It 
level programs to data files and 

Courier, SPp, 
present and future. 

Whether )'Uu are responsible for d~::.n:~~~,:r~~:;~~;~ 
men! around your company's product fine , or -
company's computer resources, ACCES XNS meets your 
requirements 

To learn more about AC(f5 XNS, Courier, and 
Remote Procedure Cal/s, phone ACe at (805 ) 963-9431 
and "~'II gladly send you the ACCES XN5 Brochure. 

M4t Ma_ Advanced Computers Commun;c.",. 

AdvIIICId Cnpal. 
CGmlllUnIcItI.l. 
120 s.",. s.rb.n 5fIeeC 
,.., .. ..",.,.. CA "'01 
{IIOSJ 9fil-9fJ1 
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