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Five reasons why DEC users 
should buy Emulex 

controllers. 

Broad product line featuring 
our new DMF·32 emulation. 
Nobody covers LSI -H, PDP-ll,and VAX-ll users' 
needs like Emulex. More than 15 software
transparent controllers emulating DHll, DZll, DVl1 
and DMF -32. All deliver improved line-handling 
capabilities, in a smaller package, at lower costs. 

More channels. 
Emulex's new DMF-32 emulation is typical. One con
troller board handles up to 64 lines, VS. only eight per 
DEC module. And Emulex offers aU lines with modem 
control, not just two. For even more lines, Emulex's 
Stateon Series is the answer. We simply add a low-cost 
port concentrator, so that with one controller board 
you to 256 remote and local terminals. 

Easy growth path. 
As your system grows, upgrading is simple with 
Emulex controllers. Just change PROM sets. Example: 
DH to DMF for $350. In addition, Emulex's advanced 
microprocessor architecture is consistent th roughout 
the product li ne. Think of the inventory savings. 

Fewer backplane slots. 
Emulex communications controllers pack so much 
capability onto each board that fewer boards are 
needed. Take a 64-line DHU emulation. Emulex does 
on one board what it takes DEC to do on 36. Think of 
the savings in rack space, to say nothing of price. 

Lower prices. 
For instance, a DEC DH II controller 
lists at 58,950 per 16 lines, with 

expansion chassis costing 53,000 
or more. Compare that to 

Emulex's CSll/H at 54,500 
for the first 16 lines and 

$3,000 for each additional 

~ 
16 lines. At 64 lines, you 

suddenly have savings 
of about 523,000 and a lot 

of extra slots to boot. 

Don't speculate with your communications controller 
dollars. Invest in Emulex. Phone toll free: (800) 
854 -7112. In California: ( 714) 662-5600. Or write: 
Emulex Corporation, 3545 Harbor Blvd., PO. Box 
6725, Costa Mesa, CA 92626. 

-x-
EMULEX 

The genuine alternative. 
GSA Contract " : GSOOKMOlS5575 
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SAS, Not Just for IBM 
... Anymore 
Since ils beginnings, SAS~ has provided a powerful and 
flexible software system to IBM users. Now SAS offers 
VAX!" ECLIPSE* and PRIME* users the same power 
and flexibililY. 

You gel a twofold advantage wilh the SAS System. A 
library of readY-lo-use procedures gives you the power 
to analyze data without formal training. SAS even pro
vides an on-line help facility. With a few English-like 
commands, you can use SAS for dala analysis, market 
research, capacity planning, financial reports, summary 
slatislics, charlS, plots, personnel repons and many 
other jobs. 

In addition to these routine reports, the SAS System 
provides extensive data management and retrieval lools, 
combined with a macro facility. 10 handle all yOUf com
plicated programming needs. 

In short the SAS System gives you the analytical tools 
for a complete Decision Support System, integrating 
SAS for data management, statistical analysis and 
report writing; SAS/ GRAPH" for color graphics; 
SASIEl'S"- for econometric and 
financial modeling, and 
forecasting; and SAS/ FSP'" 
for data entry, letter 
writing and financial 
spreadsheet reporting. 

Now you can enjoy 
the power and flexibility 
of mainframe software 
on a minicomputer
with SAS. 

Call or write today. SAS 

SAS tnslliute GmbH , 
RohrbadlCf SlrasK 22. D-6900 

Heidelbcra I. Wen German). 
Telfphone 0622t·29014. Tcle, 461581 

SAS Soft"'are Limited, 
The Centre, 68 Hiah Street, 

\Wybridae. SUlTey KTIJ 8BL. 
t:K Tdephonc 0932·558" 

TekJ, 9461J8. 

s...s hmilute (:-';1) LId., 
lonel9. GtcehOC'k House. J9 I'M Tmke. PO Boll 1().109. 

WdlinJton.!'Iit'fW Zealand. Telephone (04172'·5~. Teln >o;Z 31~2~ . 

SAS Son ... rc Pl)'. lId _. 
lc\d 60, MLC emter. 19.29 Manta PIa.:c, GPO Boll""". Sydney. 

NSW lOOl , AUltraJia. Tde:phollC 102, 235-2199. Tela AA 71~. 

§AS 
saves 
IIrlle. 
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WINDOWS ON 11IE WORLD 

Dave M allery 
COMDEX Las Vegas - seems [wasJust 

here for DEXPO. There are a few differences 
however ... You could lase five DEXPO's 
there and stlll have room for the sum of all 
the computer shows ever gIven. T1ley were 
claimIng an attendance of 10S,CXX), Hun
dreds ofml1esofalsles. All of them Jammed. 
You had to see It to believe It. 

Was It too big? Not really. The second 
Industrial revolutIOn Is worthy of such a 
send-off. 

Remarkable new hardware? Not really. 
(There were a few, but Just a few.) Mature 
hardware? No. just adolescent. But In be
tween the zlts and the peach-fuzz. you can 
begin to see the adult emerge. 

Amazing software? Some, but mostly 
tons of re-worked mini accounting systems 
that don't do justice to their new-foond 
medium. In some cases, hOwever, the soft
ware begins to out-strlp the hardware 
(that's a swltchQ. Both have a lOng way to 
go. 

It's dear to me that multl-megabyte. 
megaflop machines will be needed Just to 
support the next generation of software. 
Which brings me to windows. 

I used windowing for the first time [n 
1975. Hard at work on development of my 
first major RSTS software project. [Installed 
two terminals on my desk. E~n though I 
had an unloaded '70 on line, I was able to 
keep them both quite busy (not to mention 
the printer) in my office .,. Time, 
economics (terminals were quite expensl~ 
in '75) and other duties caused me to relln· 
qulsh my other window. but It was great. 

J didn·t even need a moose! 
It seems that the buzz word for the be

ginning of 1984 Is 'windows': that Is, a 
scheme to break your display into small seq.. 
ments, each trying to display one of the c0n

current tasks you are running. TIlere Is one 
fundamental problem. Windows don't really 
wOf1( on a screen that Is 80 by 24. There Is 
not enough resolution . , . put another way. 
by the time you get the third window going. 
there Is not enough Information In anyone 
window to really do more than a snazzy 
demo. 

Look at the VAXstatlon. The difference 
Is the size of the monitor and Its resolution. 
Windowing works on such a display because 
the overall bandwidth of the screen Is 
several times that of your friendly VT100. 
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The problem is that bandwidth Is stili Inex
orably expensive. This is an era In which the 
resolution of the DEC PC monitor Is the best 
in the industry. yet Is only as good as your 
garden variety terminaL The DEC monitor 
and keyboard have "pushed" the PC Industry 
and IBM hard simply because of their band
width (keyboard ergonomics Is a form of 
bandwidthij. 

It's a little like hl·fI (remember that?), 
The best components in the world are 
limited by the bandwidth of the transducer 
that ultimately puts the sound In the room 
(loud speaker), Someone Is going to have to 
spend quite a few megabucks on the 
problem. The rewan:ls will follow. 

The next winner will be the company 
that can mass produce a monitor with the 
resolution of the VAXstatlon and the price 
of a VT220. This Is probably quite attainable 
in a world that can produce 200MB 5 1/4 
Inch Wlnchesters that sell for under three 
thousand dollars. by the thousands, (Yes. 
Virginia. they were at COMDEX tool) 

However, It's just about 1984 and time 
waits for no one. 

rrs nME TO STOP PROMISING 
AND START DEUVERING 

Car1 B. Marbach 
1984 will be the year of the VAX . . . 

The 1-11 chip will give us 11/70 power on 
an 11/'Z3 sized computer . , , The Profes
sional 350 computer Is as professional as 
you are ... VAX dusters will be fully soft· 
ware supported ... RA60 disk drives will be 
shipped In volume. " The UOA·50 con
troller problems have been worked out ... 
The RC2.5 disk drive ... The JUPITER proj-
ect ... BASIC PLUS-2 on the Professional 
350 ... the Mlcro-11 , . . the MlcroVAX. 

Promises. promises. 
Have you hean:l these (or any other) 

promises from your favortte oomputer com
pany lately? Most of us have been hearing 
things like this for some time now. " I can't 
walt for the future," a corporate executive 
told me recently, "we need the oomputer 
po'oYer now." DEC's future always seems to 
be just beyond the hortzon. 

While we know that the VAX 11/780 
Is an outdated machine. we are doomed to 
buy It until either (1) a new VAX comes out 
that replaces the aging 700. or (2) walt until 
VAX dusters are fully supported by VMS. 
Option two Is probably the dosest to reality 
with V4.0 scheduled for- about the middle of 
the year. Well. it's scheduled for March but 
the middle of the year Is a better guess, How 
can loyal customers be SOld computers that 
are second rate In today's market? 

Promises. promises. 

. . . rontlnu.d on page 57 
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You know about the advamages of 
a Microlll computer system. What you 

OUR may not know is that it's avail· 
able now. OUt MDB Micro/ll 

MICRQVll ~I~u:tct;~n:~~ e6~~ 
Micro/POP·l1* pro· 

viding an 11123 Plus, 
256KB RAM, 10.4 MB 

AiONE 
Winches ter and I MB 

Dual Floppy sub-system. 
But there's more. 

This low·c05[, compact and highly 
flexible work stacion provides the exclu· 
sive feature of being software driver and 
media compatible to the RX02. This 
unique capability allows diskette trans· 
fer to and from other DEC systems. 
Also, unlike the DEC unit, our Win· 
chester is RL02 software compatible. 
Even optional 20 MB RL02 or RP02 
emulating Winch esters are available 
to enhance your system. 

When it comes {O interface mod· 

ules, however, the MOB Micro/ll has 
lots of company. The system, with its 8 
quad slot (16 dual slot), Q-22 back
plane and its rear distribution panel , 
accommooares all ofMDB's unequalled 
repertoire of FCC compliant Q~bus 
controllers and interfaces. They include 
multiplexors, line printer controllers, 
disk and tape controllers, high speed 

DMA modules FOR ITS 
~nd interprocessor~ 

~:,k~s AVAILABILITY 
price , we won't. hold AND 
you up there either. 

i~~~~n~~ CAPABILITY 
substantial discounts are available for 
quantiry purchases. 

So why wait? It 's all available now. 
Stan by contacting us today. You won't 
be alone. 

M [J ~ THE WORLD'S LARGEST Cofporate .... adquart ..... 
1.1 INDEPENDENT MANUFACTURER 1995 N. Batavia Street, Box 5508 

Orange, C8/ilomia 92667-0506 
SYSTEMS INC. OF COMPUTER INTERFACES 714-998-691)) TWX: 91()"~1339 FAX: 714-637-4060 

etlCH om ,Ot q.lvs. CIItCU om ,0It MICROI'II. 

MOB Systems Europe, Inc. 
9 route des Jeunes 
CH-1'12.7 Geneva (Switzerland) 
Tel. (41) (22) 439410 Telex 421341 mdb ch 
FAX (41) (22) 439414 
MOB Sylttml, U.K., Ud. 
Everitts House 
426 Bath Road 
Slough. 8efkshlre (England) Sl1 6BB 
Tel. (06286) (67377) Telex (647185) WWTSlO 
FAX (41) (2812) (3507) 



LETrERS TO THE DEC PRO • • 
Send letters. comments. photos. etc. t o; Letters t o the DEC PRO, Box 362. Am bler. PA 19002. 

In the September 1983 issue of THE 
DEC· PROFESSIONAL, you carried an 
art icle on Digita l's new personal 
compu ter by Carl Marbach. In it he 
made several statements about the 
DEC Professional 300 series. One was 
that each of the personal compulers 
comes with VTl 02 emulation built in. 
We have been unable to figure out 
how to use that capability. According 
to our documentat ion you must also 
have the communications softwa re 
package before you can use that 
ability. 

He also mentioned that there were 
several suppliers of faci l ities to format 
virgin disks on these computers. I 
would greatly appreciate receiving 
the names of these suppliers. 

Thank·you very much for the 
informative, interesting, magazine. 

lloyd E. Sampsel. Director 
Educational Computing 

Walla Walla College 
College Place, WA 

DEC promised that all the PCs would 
have VT· 100 emulation. Unfortunately 
only the Rainbow has it free, the 
others cost money. 

Try MDG & Associates, Moore Park, 
CA or Silicon Valley Corp., Sunnyvale, 
CA for RXSO disk formalfers. 

• • • 
I would like to correct a few 

technical points from "The Image 
Intensifier for Public Relations," by J. 
Peter Bryce in the November '83 DEC 
PROFESSIONAL. Television is o nly 525 
sca n lines, not 1024. The word for a 
point on the screen is pixel, not pictel. 
It is image synthesis and solids 
modeling software which produces 
commercial imagery on television, 
not CAD/ CAM, an application 
process of drafting and milling. The 
latest CRTs have a resolution of 4096 x 
4096, not 4096 x 1024. Image arrays are 
in 2·0; the data base the image is 
derived from is a 3-D list. The method 
of " in-betweening" referenced by 
Mr. Bryce is more difficult than 
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generally imagined due to occ/usion 
in 3·0 space when the object (like the 
face referenced) is turned part way 
from the viewer. 

An excellent introduction of 
computer graphics techniques may 
be found in " Fundamentals of 
Interactive Computer Graphics:' by J. 
D. Foley and A. Van Dam, published 
by Addison-Wesley in 1982. The most 
accepted computer graphics industry 
society is ACM/S IGGRAPH, which 
publishes an excellent journal. They 
may be contacted at 11 West 42nd 
Street, New York, New York 10036. 

Greg Passmore 
Principal Software Engineer 

Aydin Controls 
Fort Washington, PA 

••• 

Some time ago a colleague passed 
along a copy of your publication for 
my information. I have found it most 
interesting and useful . 

Perhaps some of your advertisers 
have a DEC mini system with a 
MUMPS operating system for sale. I 
am interested in purchasing such a 
system for my personal use. 

James R. Prine, D.V.M. 
Los Alamos, NM 87544 

• •• 

After reviewing a copy of your 
magazine (March 1983, Vol. 2, No.2) I 
wish to complement the staff of THE 
DEC· PROFESSIONAL for putting 
together such a fine publication on 
DEC equipment and software; there 
are a few others doing what you are, 
but none with the quality and 
expertise shown in your periodical. 

It is because of the quality of your 
publication that I wish to obtain a 
subscription for use as a reference in 
our business. Atthe present time I am 
employed by Professional Data 
Services, a timeshare·service bureau 
that uses a DEC PDP-11/44 with RSTS/ E 
version 7.2. Many of the articles that 
have appeared in you r publication 

would be of great interest to us, and 
would help inform us on new ideas 
and trends in the industry. 

If it would be possible to obtain a 
complementary subscription to "The 
DEC Profess ional," please consider 
this a request for o ne; if it is not 
possi ble to receive a complementary 
subscription, please send us the 
necessary material to purchase a 
subSCription. Thank you. 

Kevin S. Carlson 
Customer Service Rep. 

Havre, MT 

THE DEC· PROFESSIONAL is 
distributed free of charge to qualified 
DEC sit es within the US and by paid 
subscription in Canada and other 
countries. Your free subscription 
application is on its way to you. Any 
readers not currently on our 
subscription list may call or write for a 
qualification card. Incidently, your 
request does not obligate you or your 
company. 

••• 

I am a subscriber to THE DEC· 
PROFESSIONAL and I find it qu ite 
informative; I do regret it 's not a 
monthly publication though. 

We operate under RT·11 and CTS-
300 and all of our applications are 
written in DIBOl. I have been 
programming in DIBOl for several 
years now. I have found the language 
to be quite easy to use; however, as 
you know it has limitations. My recent 
interest has been in developing 
MACRO subroutines which may be 
called from a DIBOl program running 
in TSD. While I am not an experienced 
MACRO programmer, l am willing to 
read, research and attempt almost 
anything. My immediate problem is 
that none of the reference manuals 
which I have seen tell you how to do 
this. There is a lot of information on 
calling the SYSlIB sub routines from 

.•. continued on page lZZ 
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The Only Way 
You Can Get Q-BUS' Compatibility 

And Interface Flexibility 
With ANY or ALL These 
Sv.." Winchester Drives 

is With 
These Two Controllers 

ST506/412 

AMP<X FtITTrSU MINrSCRISE WGArr 
ATASI IMI MPf (MiCtD PeIfJhtJt8Js) SHUGART 
ATf£NAEUM MAX"'" NEe S'IOUESr 
CDC MEMOREX NISSEI SANG<) TANOON 
eMI MK;ROI'OOS PRIAM TOK'rO ELECTRIC 
COGI1O MICROSCIENCE OUANTUM TUUN 
DISCTRON (RMS) INTERNATIONAL ROOIME VERTEX 

THE ONLY WAY! 
'tOO can'l get tt WIth DEC Or any other Independefll controller manufacturer. 
That's because these controllers feature DllOO's exdu$tV9 UnM3I'sai formatting."" ThaI means 

you can rTlIX or matd'I any two compatible drr.e> (ST506I412). regarctess of heads. parameters. 
capacdy, etc. ThIS powerltJ feature offers you real fIeXlbilrty in dnve selectIOn reN .. . alld expansion 
.,!he future. It's srnple as unplugging one dnve and plUOOIl"lO In another 

Mode! 00615 Model 00614 
• RKo&o7 c:ompalJbie • RlO1Kl2 compatible 
• Formatted drr.e capabilrbes 222.4 MB • Forrnatted dnve capaCItIeS 41 .6 MB 
• MaxmJm 81oglCallJl"G-two phygcal • Maxll'T'KJfTl41og1Ca1 urvts-two physcal 

They boch have ert\anced32.J::xt ECC, 22-brt addresSll1Q and AT·lt, RSX-l1, RSTSand 
TSX·PIos. 

OILOO UrvversaI Formatbng'" IS cEo otIered lor !he largest SMD 110 dnYes. And 1or)(lOr back 
up there are oontroIefs lor 1/2" tape. V." cassette and 5Y~" and 8" IIoppy dnYes.. 

Contact your nearest sales of1l::e. cflSlnbutor or OILOG directly lor complete data on the way to 
I.RTIatc:hed Q.8US compatibility and driI.e f\eXlbil~y ... THE ONLY WAY! 

DISTRIBUTED LOGIC CORPORATION 
12800 Garden Grove Blvd. • Garden Grove. CA 92643 • (714) 534·8950 • TLX 681399 

54·A While Street • Red Bank. NJ 07701 • (201) 530-0044 
12 Temple SQuare _ Aylesbury, BuclYnghamshll'8. England HP 20 20L • 44 (0296) 84101 • TLX 837038 
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FORTRAN 
THE FORGOITEN LANGUAGE 

By Jeffrey H. Gove. James W. Sewall Company. Old Town, Maine 

If you have ever felt you were a dying breed, completely 
forgotten by the RSTS community simply because you pro
gram in FORTRAN - take heart - someone cares! It is to 
you FORTRAN prog rammers who do not want to give up the 
speed and familiarity of FORTRAN but would like to do some 
of the nice things that are available with other languages on 
RST'S/E. that this article Is directed. 

FORTRAN IV offers few of the "built·ln" enhancements 
that other languages such as BASIC-PLUS do. Routines to do 
syst em calls. string manipulations and simple single 
character rOOT-mode") 1/0 to the use(s terminal have not 
been included in the FORTRAN library routines. However. 
DEC has provided a fast and efficient means to arrive at 
these ends via MACAO-ll assembly language. 

It is not my Intent to teach MACRO-ll here; there are 
too many other good sources on the subject (Eckhouse, 
1979; Gill, 1978; Singer, 1980) and quite frankly. I am by no 
means an expert. What [do intend to do is stir up enough in· 
terest so that you might try one or two of the routines 
described here, and in addition provide the rudiments which 
will allow you to code and call assembly language routines 
from FORTRAN as easily as calling another FORTRAN 
routine. Incidentally, much insight can be gained Into how 
subroutine linkages are established to FORTRAN sub
programs by understanding how FORTRAN to MACRO 
linkages are accomplished. 

The RT 11 RTS and the JSW 
Regardless of which run~time system is permanently 

resident (RSX. BASIC-PLUS. DCL or RT11) as your keyboard 
monitor, the RTll run-time system is always loaded into 
the high segment of your user job area when you run a FOR· 
TRAN program. The user job area is a part of memory which 
is 32K words in size. Of this 32K words. 4K words in the 
high segment are taken up by RT11 and 1 K is taken up by 
the "scratch pad" area (one place where the user program 
and RT11 can exchange information). The low segment of 
the user job image. the first " 1000 bytes of virtual address 
space ('"1000 is read octal 1000), is also used by ATl1. The 
rest of the area, about 27K words, Is available for the user 
program as shown in Figure 1. 

One word of particular interest in the " '000 byte low 
segment of the user job image is the Job Status Word (JSW). 
The JSW is located In bytes "44 and "45 of the low segment. 
Many of the bits in this word are used by the ATll run·time 
system as flag bits to determine what options are currently 
in effect. Some of these bits are set at load time. others (in
cluding some of those set at load time) may be changed dur-
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------------------------------
Low Segment 
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user prograG! 

!-----------------------------. 
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scratch- pad area ! , , , 
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c 

11'000 

11'17176 

FIGURE 1. The (Simplified) User Job Area 

ing program execution. Two of the bits are of interest In this 
discussion. the others are documented in the RSTS/E 
System Directives Manual. 

Bit 14 of the JSW controls automatic conversion of 
lower-case terminal input. When bit 14 Is clear. lower-case 
characters typed in are automatically converted to upper
case. When bit 14 is set, no conversion is done. This bit is 
cleared at load time but may be set or cleared by the user 
program at any point during execution. Figure 2 presents an 
assembly language subroutine which when called from a 
FORTRAN program will enable iower-case input from the 
terminal by setting bit 14 of the JSW. In order to call this 
routine from a FORTRAN program you would put a "CALL 
LCENBL" Into the ccx1e. The ··.GLOBL LCENSL" directive sets 
LCENBL up as a global symbol so that it may be referenced 
from outside this program unit. 

In order to disable lower-case input to the terminal only 
two things need to be changed in the routine, All occur
rences of "LCENBL" should be changed to "OSASLC" and the 
"SIC' (bit clear) Instruction should be substituted for the 
" BIS" (bit set) instruction. The new routine should then be 
referenced with a "CALL DSABLC" as before. Thus With 
these two assembler subroutines in your repertoire you may 
enable and disable lower-case terminal input as otten as 
desired in your FORTRAN programs. 
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68000 based computers are spr inging up 
the world Bu t, jf you need a 16 b it microcom· 
puter with performance to riva l even Ihe lorgest 
mini com pulers, then you need Ihe IBC Ensign, 
It out performs them 011 

The Ensign is a high performance 16 bit micro' 
computer employing the most advanced VlSI 
techniques available along with the ultimate 
in expendability. The system features support for 
up to 32 users. up to 8M bytes of proprietary 
double bit ECC memory, over 1.000M bytes of 
SMD disk capacity; both cortridge and Q track 
magnetic tape support. and operating system 
support for UNIX'''' and OASIS·16·~· 

The above features along With our exclusive multi· 
slave microprocessor architecture. make the En· 
sign a super microcomputer The system utilizes 
two slave micro's With a 16K byte buffer to handle 
0111/0. A third slave controls all disk and tope I/O. 
Another micro provides memory management 
with capabilities and speed significantly beyond 
industry standard MMU circuits This leaves the 
68000 CPU free 10 process at its full instruction 
speed without any wail states The result is a 
microcomputer that rivals the largest minicom· 
puters in performance and expendability. 

_____ JilD<'---~ [ 
-- -----

OEM's system integators and dealers! To find out 
more about the IBC microcomputer that outper' 
forms Ihem all and the best discounl schedule 
and dealer plan in the industry. please co li or 
write 

OUTSIDE THE USA 

21592 MOlIlIo 51r_1 
ChcI5wOf/h, CA 91311 
(213) 832-9007 THEX NO, 215349 

~I:W: II 0 ~ao-no'~ 01 iIeIIlCOOfO''''''' 

WITHIN THE USA 

IBC;I. DISTRIBUTION 
1140 36th Street, SYlte 212 
Ogden. UTAH 84403 
(801) 621·2294 

OASIS b; 0 ~ 01 PhoM OM~""'" D£At£R5 OACU: Dill OM RU.ll€R CAAO 
END USDIS CIIICLE 01S1 Oft REAOER CARD 
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FIGURE 2. LCENBL.MAC - Enabling Lower-case 

The other bit of Interest in the JSW is bit 12. This is the 
"special mode terminal bit." If bit 12 is cleared. terminal 110 
proceeds as usual: characters are only available to the user 
program when an end-of-llne is encountered. In addition. all 
characters are echoed back to the screen (including carriage 
return and line feed characters). This is the default setting 
at load t ime. When bit 12 is set. however. the program is in 
"ODT-mode." Characters are immediately available to the 
user's program as they are typed in and must be echoed 
back to the terminal by the program. Carriage return and 
line feed characters must be read In and checked for by the 
user's program. Control-O and control-C are processed as 
usual in "ODT·mode." Figure 3 presents an assembly 
language subroutine which will enable "DDT-mode" 110 at 
the user's terminal. This routine is accessed from a FOR
TRAN program by coding a "CALL ODTON" statement in the 
calling program. 

As with bit 14. bit 12 may be set and cleared as many 
times as is desired in the user's program. It will be left as an 
exercise for the reader to determine how to tum off "DOT. 
mode. " 

Subroutine Linkages Under RT11 

Both FOR-mAN and MACRO use the instruction "JSR 
PC.name" to pass control to a subroutine or function sub
program. in FORTRAN It might appear a little differently. 
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FIGURE 3. ODmN.MAC - Setting " ODT-mode" 

I No. of 
I arguments 

1-----------------------------
I address or argument '1 
1-----------------------------
I address of argument #2 
1----------------------------- 1 
1 1 
1 
1 
1-----------------------------: 
I address of argument 'n : 

<---- R5 

FIGURE 4 . Subprogram Argument Block 

"CALL name(A.B)" but It gets translated into the above in
struction. 

In the assembly language subroutines presented thus 
far no parameters have been passed. Figure 4 shows how 
parameters are passed to subroutines and function sub
programs. Register 5 is set up to point to the address of the 
number of arguments in the list. This is the first byte In the 
subprogram argument block which is n + 1 words long 
(where n Is the number of arguments). Stepping through the 
argument block Is most easily done with some form of the 
autoincrement addressing mode which is coded as "(RS) + 
In assembly language. If an argument is missing In the 
parameter list (coded as (A .. B) in FORTRAN). a negative one 
is stored In the argument block in place of the address to 
that argument. It is important to note here that when FOR-



DEC Compatibility ... 
with 8" RX02! 
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Why be forced to step down to 51,4" 
floppies on DEC's newer systems when you 
know you really want to maintain media 
compatibility with your existing 8" RX02-
based systems? Dataram agrees, and offers an 
innovative series of system options that 
provide 8" RX02 capability for your PDP-ll, 
LSI-ll, or V AX minicomputers. 

Q-bus and UNIBUS FD-311 
subsystems provide dual RX-02-compatible 8" 
floppy drives for $2490. Or our dual 
RX02-compatible 8" slimline floppies, 
combined with an 8-quad slot Q-bus card 
cage, LSI-ll/23, and 256KB memory are 
available for only $6510. Both products are 
supported by the industry's widest range of 
LSI-ll compatible products. Call or write for 
details. 

Dataram Corporation 0 Princeton Road 0 Cranbury, New Jersey 08512 0 Tel : 609-799-0071 0 TWX: 510-685-2542 
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MAN IS ATOOL-MAKING A 
IS WITHTC 

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 a trademark cj Bell laboratOries. 
·'DEC. VMS, POP. and V/V( are trademarks 01 the Digital EqUlpmenl 

COI'poratlOfl. 

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 into 
another operating system. We call 
that product the INTERACTIVE 
Systems Workbench. It allows pro
grammers to use UNIX tools on a 

OECh system that is also running 
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 operating 

system on 
PDP"' and VAX· ' 

computers. 
Our operating 

systems incorporate 
many tools developed 

by Bell Laboratories. 
And we've added more 

tools of our own. 



WITHOUT TOOLS, 
IS 

One of the most important tools is our 
full-screen text editoc It uses features such as 
multiple windows, a HELP key and function 
keys to signilicantly improve the user inter
face to UNIX. 

The editor is a good example of the way 
we have enhanced UNIX. Our editor is easier 
to learn and easier to use than the standard 
UNIX editors. It can make your host computer 
more efficient by allowing you to move 
certain tasks from your host 
computer to intelli- ..... "",---..,.-.c 
gent terminals. 
By uSing that 
feature, you 
can provide 
better response 
times and sup
port more users. 

We're now offer
ing still another 
innovation, We have 
packaged sets of our tools to meet the most 
common customer needs and are offering the 
sets at new low prices. All of these packages 
run under either of our operating systems. 

INTERACTIVE's Advanced Productivity 

INTERACTIVE 
"""" "'""'""'" 

-From Thomas Carlyle, 1795-1881 

System is our most complete set. It gives you 
a packaged set of tools to enhance both pro
gramming and office pro
ductivity APS includes 
one of our operating SVS'-I 
terns, our screen 
editor, a versatile 
electron .. i_c~~~ 
mail '. 

facility, a networking capability, 
word-processing enhancements and 

two of our intelligent terminals. INTERACTIVE 
also provides free installation and training 
plus a year of free support and maintenance. 

Yes, we've accepted the wisdom of Thomas 
Carlyle. We're committed to building tools that 
our customers can use "to be everything:' 

If you need such tools, call us at 
213 - 450-8363. Or write, 

INTERACTIVE Systems Corporation 
1212 Seventh Street 
Santa Monica, CA 90401. 



FORTRAN • • • 

TRAN is calling an assembly language routine all of the hard
ware registers are preserved on the system stack before the 
callis made. 

FORTRAN uses the same method of passing arguments 
to other FORTRAN subprograms via "dummy" variables but 
it Is camouflaged to t he user. Thus it is enlightening to see 
how a FORTRAN to assembly language subprogram Hnkage 
works, in order to better understand exactly w hat you are 
coding In a FORTRAN to FORTRAN linkage. 

An example of an assembly language subroutine which 
needs parameters passed f rom the calli ng routine is shown 
in Flgure S. This routi ne is used to erase all or part of the 
screen on a VT100 terminal. Documentation as to how this 
routine is used Is Included under t he "General Comments" 
section In the listing. 

Several lines In ERS100 are worth mentioning in more 
detail. Line' 1 • shows the use of the .MCALL directive. This 
statement must be included in the axie with a list of the 
RT l l emulator directives which will be used in the program 
prior to their use. In this case .TrYOUT is the only directive 
to be used In ERS100. The macro expansions of .1TYOUT 
and other RTt t emulator directives are found in the system 
macro library (see Assembling and Linking). 

Line' 2' simply skips over the number of arguments in 
the argument block and positions R5 so that it is now point
Ing to the address of the first argument. Unes • 3' and' 4' 
move the contents of the variables ICH01C and lPARAM Into 
registers R4 and Rt respectively. 

Une • 5' shows how to send a byte to the terminal with 
t he .TrYOUT directive. In addition. for anyone who has had 
trouble determining how to send an escape sequence to a 
VT100. It Is Interesting to note that RSTS changes escape 
characters ('"33) to dollar sIgn characters (""44) when they 
are being sent to the terminal. To get around this and 
initiate a valid VT100 escape sequence. "Z33 must be sent 
to the terminal. 

Line 'S' shows how to call another assembly language 
subroutine (ASCOUT Is listed in Figure 8 in the appendix). 
Finally. Ilne • 7' shows how a return from a subroutine to a 
calling program Is accomplished in both FORTRAN and 
assembly language (""RETURN " replaces "RTS PC in 
FOATIlAN). 

Function subprograms are coded similar ly to sub
routines In assembly language. Argument lists are passed 
IdentIcally . however. a single variable result is returned in 
one of t he hardware regIsters depending upon the type of 
function as shown in table 1. 
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The Long Wait Is Over 

The CSS-BOO Compact Storage System 

Work toads are growing. you need more storage, your 
system can't keep up the pace, and everyone's waltmg 
for you to come up With an answer. The eSS-BOO is the 
answer you've been waiting for - a storage system 
With larger capacity and data management features 
needed to upgrade system performance. 

When long walts for disk access hold back your system 
and limit its throughput, faster storage IS the key to 
performance. The ess-eoo's exclusive architecture 
With ~ memorY and look-ahead buffenng can speed 
throughput up to 901lL. Where other systems control 
data flow Simphstlcally, the 800 strategically responds 
to software and data usage Without adding to host 
overhead time _ With 70 Mbytes of disk storage. your 
mini or micro can store more data, handle more con
current users, run large programs more effectively, 
and do more processlOg 10 less time than ever before. 

When More Is loss Our 70-Mbyte disk and integral 
cartndge tape backup are housed 10 a rackmount or 
desktop package 5 '" inches high and weighs only 42 
pounds Each controller can accommodate three 
ad<kln storage systems for a total on-line capacity of 
2S0 Mbytes When space IS as important as time, you 
can't beat the eSS-800 

When More Costs less The eSS-eOD is priced 
below any other system With comparable capacity to 
give you the best cost per Mbyte and price/perfor
mance ratios in the industry. The SOD gives you more 

capacity and greater speed for less money than you'd 
spend for an ordinary disk dnve. 

On OEC Now! Totally DEC· compatible, the ess-soo 
emulates the AK07 disk and TU10 tape drives so there 
is DEC system support available now under ASX-11 M , 
RSTS/E, and AT-11 operating system as well as OSM, 
TSX and UNIX. Q-bus or Unibus host interfaces are 
standard features. 

And Don't Wait for Ropairs We also know that you 
need a storage unit that is dependable as well as fast. 
The CSS-800 uses Winchester technology to achieve 
maximum availability BUilt-in diagnostics assure the 
reliability of all drives, controllers . and interfaces. 
Modular design makes repairs fast and easy. We've 
backed the SOO With TRW's nationwide service pro
gram to insure prompt and complete maintenance. 

US Design Corporation is a leader In providing per
formance enhancements for the mini/ micro computer 
community. Call us toll free at(8001368-2811 TODAY 
and we'll show you the technology of TOMORROW. 

·[)(CRK07 Tlno ASXll RS1S1£ rHl1 DSM oa..._~ ... ~ 
~'0I09&M[_~ l&J1 •• __ ~otS&H 
~ UNIX •• __ ~ ot_L.-...-

U.s. DESIGN CORPORATION 
15100 Philedelphle Wey 
Lenhem. Merylend 20700 
(3Ql11577·1i8BO (8001300·2811 

TWX 710·828·0""7 
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FORTRAN. • • 

TABLE 1. Registers Used For Function Subprogram Results 

Function Type Result Placed in Register ••• 

LOGICAL ' I HO 
INTEGER ' 2 

REAL ' a 

COMPLEX 

HO ; low- order resul t 
HI : high_order result 

RO : high-order result (inoluding 
sign and exponent) 

RI : low- order result 

HO ~ high- order r esult (including 
sign and exponent) 

HI ~ l'I8][t highest- order res ul t 
R2 ; next highest- order result 
R3 ; lowest-order res ult 

HO ; high-order real res ul t 
HI : 10'll- order real result 
H2 " high-order imaginary resul t 
R3 z low-order illaginary resw t 

An example of an INTEGER· 2 function written In 
assembly language is presented In Figure 6. The "General 
Comments" section outlInes how the function might be call
ed from a FORTRAN program. Note that RO is used as the 
character counter in order to determIne where in the string 
the character being searched for is located. If the character 
Is found then its position In the string is returned in RD. 
otherwise RO Is cleared and FNDCHR returns the result of 
zero. FNOCHR must be explicitly declared as an INTEGER' 2 
function In the FORTRAN calling program. otherwise it will 
default to a REAL function. 

One last point of Interest about subprogram linkages Is 
that the number of arguments in the argument list passed 
may vary when calling an assembly language routine from 
FORTRAN. Referring back to Figure 4, RS is set pointing to 
the number of arguments In the argument list when the call 
is made. This may be used by the assembly language pro. 
gram (rather than skipped over as in my examples) to set up 
a loop counter which will access the values of the arguments 
in the list and perform some type of function on them. For 
example, "CALl SUBA(A.B,C)" and "CALL SUBA(A.B,C,D,E)" 
could both be handled very neatly in the assembly language 
subprogram SUBA by using the number of arguments to ac
cess the correct number of arguments in the list each time 
the call is made. No provision Is made for this FORTRAM to 
FOR'TRAN calls where the actual arguments must agree in 
order, number and variable type with the corresponding 
dummy arguments of the referenced subprogram. 

Using RSTS/ E General Monitor Directives 

Perhaps the most powerful argument for using 
assembler language routines in order to augment FORTRAN 
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is t he ability to use almost all at the general monitor direc· 
tlves supported by RSTS/ E. These directives are where 
BASIC-PLUS SYS calls have their roots. Although DEC left it 
up to FORTRAN programmers to take it upon the~selves to 
write any routines needed. It is worth the extra time to ac· 
tually do this in order to have access to this powerful set of 

tools. 
In addition to the general monitor directives. the RTll 

Emulator allows the use of many of the RT1 t Operating 
System monitor calls. The .1TYOUT routine used in ERS l00 
Is one such directive. Additionally, several RSTS/ E-spectflc 

, 

, ....... .. .. .. .... ............ .. ........................ ....................... . 
::;:;;;;;;;;;;;:: .. ~ .: .:.!.: . !. ! .. .. ~.:.:.:.: . :. ~. ! .. ;;;;;:;;::::;:;;;::~: 

nolo _ u .. u ~ .... po •• n.all, ,.1_ t .... • CIIUKTU 
'8 .. AKII ." ..................... I..,.U_ Oif _ _ "'or 
.............. It ...... OII ....... '.r to .. , r_ .. 0 .al .. Oif ...... 
.. .......... It _ ...... _ .. 0 ~n .. Ulna .. ' ) 
,.....Uo ... ' oU ..... . 

Ulnar. 
loolC&l.· 1 
Dati 

CIt ... '1' 

.. ~ 
STlIIliO 11 ,CII.U 
Sn.IIIIIlI~ 

111.01(:1 • ngag{STlIIII.CIIU) 
JII.oICI • ngag(Snllll, '~'l 
( 1'\.01(:1 • rnc.t(:nlIIIII, ' U) 

-DO 

.... 11 _ ••• , .. 

11_ ,., 0 ' 1' 
11- r.,. 0 ' 1>' 
11_ r.,. 0 ' 1' 

_ .... , 111._ ....... ., ... to ... '''''I ... ~"''" ............... ..-
' &0 r ...... n •• 0 Of ...... _ ... _.oo _ t ..... 1.0 ............. 

STlIIII • 0. AKII otruc ......... 0 .. .).I ., ........... __ 
CII .. ... ASCII _ ..... ... J_. w. _al l C-_ Dopo._.' Oif _ _ • .,. _ ....... al h_.-

gl~ _ •• 1IoJ... g .... 

_ loot_u ......... _, ....... _oJ • .. _J'" ... _ 
~ , ........ 0. __ I. _ M _ ...... &0 0 __ ., ., 

1M J_. w. _oU I;oo~ . ,.,.. .... ..-., ... J_ .... _al l 
~, &0_ ... U ... U., .............. __ u_ . ....... . ... 0' ....... _ ....... _oJ •. 

11_....,_1, J.,,.., •. 0 .... 

, .................. ,', ... , ... , ............... ............. , ... , ................ . 1·------------ a •••• • I 0.. D ... . . , •.••. __________ . 
1 .. • .. • • .. • .. .. • ...... • ...... •• .. • .... ...... • .. • .. •• .. •• .. • .. .. • .......... • .... • 

, 

.1IST ","" .'Ut.' rne .. 
• IDa' Il(I U I .Oi._ n DCa 

1 .. • .. • .. • .. .. • ........ •• • • .. .... • .. .. .. .. .. .............. ....... ........ . .... .. 1"--------____ I. I •• • ... • • 0 •• I • • _________ , 
; ............ .. ......... .. , ............ .............. .......................... . 
;.... ft, I~I . 1 ......... . -..--.... - {"".II ' ... ' ........ ..-. -. - US1.R .cot -.... _ .. 

~. • ,-0 10 .... -.. 1M .01 ... 
. ... 11 M •• _ ....... 10 

lDh ~. 
'I ......... ""u_ U,.'U, , .. .................. , - ~ lit ... 01 •• 

ft" Ul). , .............. _ ., .trl .. ' - - 1 •• " If .. 

'" • 1''''--'' .... , .. _ ..... 
U ". ;o ... ~ ro .. _ .......... 

, , .1_ .......... ' .. I MOU .... 1M . ....... _ ...... . 

'"-"'1ST, 111( .. 
.. " w,ta _ ........ n ... roo ..... 

.000, Q.. III 
1011,.,. I'e 

. D O 

, .. eo_ .. 
l n n _ ...... '_ 

FIGURE 6. FNOCHR.MAC - Finds a Character In a String 



THE 
ALSO MADE IT THE 

Because Able's DH / DM communi- and half the power consumption. 
cations controller does so much more Modem control on a1l sixteen lines 
than the DEC DHll and DMll controllers, it's become the provides unobstructed system flexibility. And ii's sqftware 
standard replacement in PDp·1I compute", compatible with DEC's DHII and DMll, 

Except down under, in Australia. There, Able's DH/DM To minimize obstacles, the DH/DM's self-diagnostics 
is not the standard replacement. There, it and LED display make it easy to locate and isolate problems. 
In Australia, our DH/DM is standard equipment on And if you need them, Able's fast, professiona1 service and 
computers, and on VAX computers running on UNIX. support are as close as the phone. We're organized to solve 

It's easy to sec the reasons our 16 line hex-size communi- problems in hours, not days. We want to provide you with 
cations controller has become the standard. complete customer satisfaction, and we work hard to do so. 

Clearly, there's more space. The DH/DM plugs into one Able has a broad range of devices for PDP-ll computers 
hex slot, instead of nine. That frees up eight slots for offering improved communications, memory expansion 
peripherals. and interprocessor connectivity. All of which comply with 

The DH / DM is faster. It transfers data by word rather FCC regulations. 
than by byte. Plus, there's an input silo with four So you see, you don't have to be down under 
times the standard depth for even higher data to come out on top. Just get the controller that's 
transfer rates without ripple down delays or over- r..1 !!!::1 become the standard, the DH/DM, from the 
flow. And with one-third less system loading i't!ti i ~iidJ people who introduced it. 

The communiatioos sptCialists. 

1732 Reynolds A~ue. Irvint. California 9'l714. CaD loll fl'te: 800-332-2253. In lilt Irvint artI : (714) 979-7030. Or.1WX: 910-595-1729 
0f!:C. \A1. DIIIfl2 .. VMS ort' ..--.. '" 0.111 t:.....,. ~ CIACI.£ 0120 DfI READER CARD 



• SOFTKEY Customize your keyboard. Redefine any kev 
or gold sequence as a string of up to 200) characters, Recall 
and edit the last 10 lines of command or program input. 

• PHOTO Photograph and pli¥>ack 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 perscn· 
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. (Includes 
hardcopy terminal support.) 

• BISYNCH Device drivers for OMf·32 synchronous pert 
and DV-ll multiplexor. 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 code 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 joumaling. 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 multiline print-spooler and utility tools for system 
monitoring. 

High Perfannar<e Vt>:IiNARE from PBS 
Custom Drivers, VMS Intemals and VMS Education 

For more information call or write to: 

CIRClE 0 155 ON RtAOEII CARD 
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FORTRAN . .. 

RT11 directives have been added. These directives are all 
documented in Chapter 7 of the RSfS/ E System Directives 
Manual. 

Presented In Figure 7 is an assembly language program 
which does a directory lookup. This subprogram Is used to 
first see if the file specification string passed by the calling 
program is legal for RST'S/ E and subsequently to see if the 
file resides on the device requested in the file specification 
string. 

Again. several lines are worth mentioning in more 
detail here. Une ·1' Illustrates how to define the RSfS/E
specific RT1t directive .CLRFQB for use in the routine. This 
directive is then actually used in line· 2' to clear the File Re
quest Queue Block (see Courtney. (1981) and Chapters 2 and 
3 of the RSTS/E System Directives Manual for discussions of 
FIRQB. XRB and their associated mnemonics). Note that the 
same procedure is used to clear the Transfer Control Block 
(XRB) using the .CLRXRB directive. A file string scan ex
amines the file specification string and places information 
about the string into the FIRQB and XRB via the .OOFSS 
directive In line' 3· . The same directive returns information 
on the validity of the string in the XRB. The XRB can then be 
checked to see if a legal file specification string had been 
passed. 

The CALFIP (Call the File Processor) function code for a 
directory lookup Is moved into the correct part of the FIRQB 
in line' 4 ' . Une • S· shows the "special prefix·· EMT which 
must precede any attempt to use one of the RSTS/ E general 
monitor directives. Rnal1y. in line • 6· the file processor Is 
called and the directory lookup Is accomplished. The rest of 
the routine simply determines what value IERR wl11 take on 
when control is returned to the calling program. 

A Word About MACRO Assembly and Linking 

The one last key to FORTRAN - MACRO Interfacing Is 
to be able to assemble your MACRO-II subprograms and 
link them with your FORTRAN programs. This Is ac
complished by creating an object file from your assembly 
language program with the assembler and then linking that 
object file with others whether they be from FORTRAN or 
MACRO. 

The MACRO assembler is used in order to create an 0b
ject file from an assembler source file. To assemble the pr0-

gram ERS I 00 in Figure 5. the following command would be 
typed in ... 

MACRO ERStOO.ERStOO=ERSH)O 

This command will create both an Object and a list file 
just as the FORTRAN compiler does. In order to correctly as
semble ER5100 and other assembly language routlnes that 
use the RTI1 emulator directiVes. the fi le SSYSMAC.SML 
(System Macro Ubrary File) distributed With RSTS/ E must 
reside on the system. 

FlLOOK.MAC (Figure 7) must be assembled a httle dIf· 
ferently since it relies on the fi le COMMON MAC (alSO sup-



512KB TO 2 MB EDC 
SINGLE BOARD 

MUL TIBUS MEMORY 

• PIn to PIn MUl nsus compatibility 
for both 8 bit and 16 bit systems. 

• Addressable up to 16 megabyte&. 
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teJT\lpl on parity ERROR. 

OR 
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SINGLE Q1Y. PRICE: 
Wtthoul/EDC W/ EDC 

SltKB 1 895.00 $1495.00 
2MB 159905.00 $64905.00 

2MBA.OPPY 

Dual drive. double density. double sided 
2MB floppy (S"') with controller and 
boot5tn1p. Also reads sll'gJe sided single 
density! 
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FORTRAN • •• 

plied w ith RSfS/E) to define many of t he mnemonics used 
such as F1RQB. To correctly assemble FILOOK the following 
command would be used ... 

MACRO FILOOK=CDMMQN,FILOOK 
This time only an object file Is created but there is no reason 
why a list file could not be generated as well if desired. 
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FIGURE 7. FILOOK.MAC - Directory Lookup Subroutine 
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system in just a few days. 
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FIGURE 8. ASCOUT.MAC - ASCII Integer Output To TIY 
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. files have been generated they are In 
Once the object FORTRAN generated obj«t files. Thus 

the same format as 'os for general use or link thtom Into libran 
you can p~t t hem RAN and MACRO routlnes. Both the 
directly with other FORT the Linker are described in detad in 
MACRO assembler anUdtilitie5 Manual. Chapters 2 and 3 
t he RSTS/E RT1 1 
respectively. 
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FIGURE 9. SET100.MAC - Initialize a VT100 Smtn 
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The Research System 

The Foundation of a Great Relationship 

D.t. Processing 
Man.ger 
I used /0 spend 
days-eY8f) weeks 
wntsng and rewriting 
appllClJtlOf)s to fit 8 
researchets needs. 
And neither one of 
us was happy with It 
But now I have a 
pack8ge Ihsl he can 
use hllnseff. freeing 
me up kJr ma;or new 
S)S1ems. 

--.:: 
ASI1, The Research System IS software thai brings 

rehef to the DP department. And results to scienllSts 
and engmeers. A win/wln SItuation. 

With ISO personlyears of development behind It, 
RSf1 IS a mtghty tool for research. Thousands of 
users- In hundreds 01 InSlaUallOns- already enJO'i Its 
speed and prodUCllvlly. 

AS/1 gives researchers the capability to do thelf 
own hlgh·level data proc8SSlng- wlthout having to go 
through the DP department , and without haVing to 
write thelf own programs RS!1 saves days. weeks, 
sometimes months, In 'M'lrkmg out problems. 

ASI1 gives DP professIOnals an interactive program 
development environment With access to RSIt's high
level statistics. graphics, and DBMS so they can 

Scientist 
I used to wait forever 
10 gel my data out of 
DP With RS/1 
though, I have 
control. I can get 
statIStICS, graphICS, 
and models easily by 
manlpulatmg data 
myself, and I get It 
done nght. RS/1 can 
help me find the 
breakthrough thats 
hidden In my data. 

customize RS/1 to SUIt specific needs. 
Commands are entered in the most natural-and 

efficient- terms. For example, the simple command: 
'"MAKE GRAPH" IS all that's needed to take tabular 
data and produce whafs needed on the screen Also. 
RM antiCipates research needs: Irs structured to 
display data In formats Immediately useful to scientists 
and engineers. 

RM runs on Digital's VAX'II. and PDP·l1"" 
computers. In fact. Digital has accepted RSI1 in their 
external software library as a standard package for 
laboratory data analYSIS. graphics. statistics and 
modelling. 

RSI1, The Research System. For Rehef. For Results. 

Bolt Beranek and Newman Inc. 
Sofrware In supj:X>ft ci scientists and engineers 

BBN Research Synems- IO Moullon Sf Cambr~. MA 01738 16171491-8488 



The Wonderful World Of UNIX 
This month our UNIX editor replies to the opinions of Henry Glover two issues ago. outlines a 

scheme for a distributed network of UNIX systems and discusses how UNIX can be installed as a hid
den subsystem on a VMS VAX. UNIX is a trade mark of Bell Laboratories. 

MORE OPINIONS? 
By Steve Holden. Department of Computer Science. University of Manchester. England 

Hello again. One of the frustrating things about writing 
for an American magazine from England is that the postal 
delays mean [ have to send In my copy at about the same 
time that the last Issue is winging its way across the Atlantic. 

Consequently the last column was already flying In the 
opposite direction when I got to see "An Opinion: UNIX 
Realities" by Henry Glover in the September issue. At first I 
was sorry I hadn't been able to include a counterblast last 
time. Still. second thoughts are proverbially the best and so 
maybe it was better to wait. 

Because those opinions do demand a reply I have had to 
abbreviate the other material I was promising, but if there's 
anybody out there who wants to know more please drop the 
editor a line and I'll see what can be done. 

REALITY IS FOR PEOPLE WHO CAN'T HAN DLE UNIX? 
When I read the Glover article my first reaction was 

outrage. How dare this person criticize UNIX? What does he 
know about it anyway? A closer reading revealed that he 
probably knows at least as much about It as I do, and there
fore. his opInIons should be respected as based on experi
ence. It does seem to me that an adequate response can be 
made to each of his points, though, so here goes. 

You should. of course, realize that I'm a UNIX enthusi
ast. I claim not to be a blinkered academic. though. since up 
to about three years ago [ was running a software house 
(writing BASIC PLUS for RSJ'S/E). I stili like the operating 
system I was using then, but whatever operating system 
you decide or are told to use. you cannot afford to be blind to 
Its deficiencies. All operating systems Including both RSTS 
and UNIX have deficiencies. Otherwise what would user 
groups beat their developers over the head about? 

So. what was said about UNIX that I would wish to cor
rect? Let's take each of Glover's points in turn and see what 
can be said. 
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1, UNIX is not a good base on whkh to build an applications 
environment. 

Certainly UNIX Is less comprehensive than other 
operating systems in the sense of not being optimized 
toward any particular applications environment. This means 
that you have to build on more layers of software than you 
might need to do with other systems. The reason that sys
tems houses are switching to UNIX is because this gives 
them better control over the structure of their systems _ 
there's less to get in the way . 

Acquiring a UNIX source license will not stop you hav
ing to go to independent software vendors for your applica· 
tlons software. If you're going to develop that yourself then 
you don't need a source license you need a complier - and 
nobody can deny there are plenty of those around even for 
UNIXI 

I don't think UNIX is a one-language system any more 
than RSTS was, and I see people working on UNIX systems 
every day programming In PASCAL. C and FORTRAN.77. 
Since we have never needed any compiler support I can't tel l 
whether we would obtain it grudgingly or not at all. We also 
have students using cross-assemblers for Motorola and Intel 
microprocessors and soon hope to be able to ComPIle 
PASCAL for these and other m icros on a POP. 11 

I would argue that UNIX Is complete enough to allow 
such things as indexed·flle handlers to be written and In
tegrated Into the system. I suppose it depends what you 
mean by "a good base." 

2. With UNIX you always get a UNIXperson. 
Personally I think that whenever UNIX Is stalled at a 

new site at least one person BECOMES a UNIXperson. Any j 

company which Is prepared to rely on a new emplOyee. 
especially a college graduate computer soentist. for their 
sole OP expertise, is asking for trouble_ 



We've done It again. 
We've one-upped DEC* with a fully 

ergonomic version 01 our CIT-IOI. . 1 It "'ts. It sw;""ls. It has a I ... ge 14-;nch 
IY screen, The detachable keyboard is ure 

Om ter IlunaS ergono,mics right down to its matted key caps, 
It s the CIT-IOle. 

kind Actually. it makes us more than 
l\I.'O-dozen features u on the DEC even. more VT100. Because our CIT-lOle has all the 

to mankind extras that DEC asks you buy extra termin.t!s to get, 
Features like Advanced Video. A bi-direc-

• tiona! printer port. Tutorial soft setup mode, 
So you don't have to buy DEC after DEC to 

get all the features you want. You'll find them all in one CIT-IOle. 
How 's that for kindness? 
To learn more, just write or call , 
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Wonderful World Of 
UNIX 

The companies which seem to get along best with com· 
puters know that to be a commerdal success their Installa
tion has to be closely controlled. This means a manager who 
is experienced in DP knows quIte a bit about the company's 
operations. and will not allow random modification of VItal 
company information systems. Of course, In this deal as In 
all others you get exactly what you pay for. and a new 
graduate comes cheaper than an experienced professional. 
You pays your money and you takes your choice. 

By the way. I once bought a PDP- l1 system from a 
large (multinational) OEM. It had RP02 lookallke disks. and 
we used a version of the standalone BACKUP utility. patcn. 
ed by the OEM, to take disk security copies. After fifteen 
months I discovered that some of my backup copies were 
garbage. 

That problem isn't peculiar to UNIX. Mistakes will a1. 
ways be made. I would also like to take this opportunity to 
say that I do not consider myself a UNIXperson - I am first 
and foremost a user. and the reason Is that I get my wor1t 
done quicker on UNIX. 

3. No t w o UNIX systems look alike. 
So what? Some RSTS/ E systems run With ASX or 

BASIC2 as the default run-time system. Some BASIC PLUS 
interpreters have PRINT ... USING configured In and others 
don·t. Any respectable software vendor should be able to tell 
you which operating systems features must be configured 
in, and If you choose to patch your operating system you 
must accept that this may lead you down an Incompatible 
path. 

UNIXpeople can only do harm when they are given their 
heads. Hand ten Idiots a hammer and one of them might hit 
you on the thumb with It. 

4. UNIX breaks. 
If anyone can show me an operabng system that 

doesn't I'd be pleased to give It some pUblicity. Just the 
same I don't think that the UNIX disk cacheing is an un
reasonable thing. 

When I used RSTS I wrote disk routines which did exact
ly the same sort of thing in BASIC PLUS programs. by cache
ing the current data block from each random file to avoid 
the overhead of multiple disk reads and writes to update 
each record in a disk block. 

Of course, these blocks were not correctly updated If 
the system crashed. Eventually crashes became trouble
some enough to lead us to write repair utilities for affected 
files. The Increase in system throughput allowed us. I 
estimated. to run an extra three Interactive users on a 
bureau 11 /34. 

5. UNIX is user-unfriendly. 
If we're talking about real users _ company pres!-



dents, secretaries, clerks and the like - I have yet to meet 
the operating system that I wouldn't want to bury under a 
few layers of software. Part of the job of writing computer 
applications is hiding the bits your users wouldn't under
stand. and if necessary. you go as far as replacing the login 
utility so people can say "BEGIN TAYLOR srocK" rather 
than "LOGIN tOI2O." 

UNIX has a concise command style which many people 
with computer experience find natural and easy to use, Uke 
most people. I have my doubts about the value of using such 
obscure command names. but with the correct layering this 
should never be seen by the paying customers, 

6. UNIX lookalikes don't , 
eaveat emptor! If It doesn't look enough alike, don't 

buy it. If you don't know how to tell, then you have the right 
to ask to see everything working together before you buy 
since it's your money the supplier Is trying to get his hands 
on. 

Of course, if that turns out to be impossible then maybe 
you have too many suppliers Involved or the system isn't 
really the lookalike it claims to be. There will always be 
overenthusiastic salesmen. and cowboys waiting to take ad
vantage of a gullible public. To them UNIX represents an
other opportunity, and. whilst I can't condone that sort of 
thing if It's done deliberately. we do all have a living to 
make, 

It may be that you don't feel these replies are adequate. 
In which case rd be pleased to discuss it a bit more. In any 
case rd like to thank Henry Glover for spurring me on to de
fend my favorite operating system. 

Hiding UNIX on a VMS VAX. 
Last Issue I promised that I would give you details of 

how to sneak up on VMS and hide a UNIX Image on its disks. 
This is a trick which one Alasdalr Rawsthorne introduced me 
to. My schedule and Alasdalr's unfortunately haven't coin
cided, so I can't quote chapter and verse on the exact com
mands needed, 

I hope:, though. that dedicated hackers will be able to 
use the information which follows to achieve the same ends, 
First a few warnings, 

Because this trick depends on being able to modify the 
VAX bootstrap, as far as I know it will only work on 
1 t 17f1()s - the 750 and the 730 don't have a floppy 
bootstrap. and so I suppose that their boot images are far 
less easy to mooify, Also. since It means that you have to 
tweak about with the disk driver tables you have to have a 
good idea of how and where they are kept and what they 
look like. You probably need a source license. 

In short. this is probably for wizards and gurus only, 
but it's worth putting about because I can see no logical 
reason why the same techniques shouldn·t be used to mix 
any operating systems, The usual warnings about not tak
ing any responsibility for screwups apply - I don't want 
people complaining that I didn't warn them! 

The technique first of all demands that you create a 
smallish file on the VMS disk, It should be a contiguous file 
occupying a whole number of cylinders: if It isn't flagged as 
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Wonderful World Of 
UNIX 

non·movable you will run the risk of destroying much of the 
contents of the disk pack. This file will become the UNIX vir
tual disk later on. although to VMS it will look just like an 
ordinary file. 

Second, you write a mooified (gasp eek!) UNIX boot 
image on to the bootstrap area of this virtual disk. This boot 
image should contain a disk driver whose tables have been 
patched to point to the VMS file containing the UNIX virtual 
disk. When this image Is loaded under bootstrap control it 
believes that it only has access to the single fife which you 
created at the start of the process. 

UNIX's disk routines are quite happy to treat this as a 
complete, albeit rather small, disk pack. You thus have a 
single file under VMS which becomes a whole UNIX disk. 

The last stage Is to produce a modified copy of the 
bootstrap floppy which boots Its initial core image from the 
virtual disk instead of the usual bootstrap area. When the 
system boots using this new floppy it then reads in the 
modified UNIX image from the bootstrap area of the virtual 
disk, and UNIX comes up. No disk changes, no chance of 
messing up the VMS filestore. and no need to tell your VMS 
manager that you're coming in and running UNIX in the 
middle of the nightl 

Another COlleague has produced software which allows 
VMS to access the UNIX virtual disk to pUl[ files off into the 
VMS world or do inter-UNIX tape transfers even when VMS 
is running, 

Naturally I don't suggest that this is a suitable method 
for a commercial system, but it's very convenient to have 
the two systems living on the same disk. It seems to be a 
little like The Bridge, which I understand allows CP/M to co
exist with PDP-11 operating systems. Since both VMS and 
UNIX (In our case Berkeley 4.1 ) run on the same processor, 
however. there Is no need to add a special board containing 
the other processor. Unlike In The Bridge the two systems 
cannot run concurrently. 

Stili, you can't have everything. Alasdalr's stili trying to 
figure out whether It's worth writing a proper description of 
the technique, so let me know if you want the real lowdown. 
A final disclaimer - I told you earlier I wasn't a true UNIX
person, and so any errors or omiSSions in the above section 
are mine and not his. Unlike me. Alasdair knows enough 
about the guts of UNIX to get away with this kind of thing. 

UNIX United 
Finally for this month, a short word about this in

teresting extension to the UNIX filing system. Most people 
are aware that UNIX uses a tree-structured directory for
mat. The UNIX United modification allows a set of UNIX 
systems which are connected by some sort of communica. 
tions network to share and freely access each other's file 
stores. 

As far as I know this Idea originated for Version 7 at 
Newcastle University in England. It is now being fOllowed up 
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by several other UNIX researchers, notably Roy Campbe!]it 
Urbana Champaign. who is busy Incorporating thf sarr, 
thing into the Berkeley system. You may also see It mfrl'lll:l 
to as -- United UNIX" or "The Newcastle Connection. 

To give you an Idea of how it looks to the lJSff!Pleast 
don't ask me how it works internally. because fa only be 
guessIng if I tried to tell you). first let me descnbe 00w trw 
tree-structuring looks on a standard UNIX filestore Sopp:ISi! 
I am identified as steve to a UNIX system. The Ioglll 
program refers to a file which contams the name Of 
users. and for each user the name of a director) f .. 
(amongst other things). 

Typically my directory would be luserlsteve aJthwjI 
this Is less likely to be true on systems more f'fCfnt ~ 

Version 7, So login makes my ament dlrectofy l uwr/mw 
as It logs me In. 

I can now use the special name . to refer tothedlfl(. 
tory which contains my directory. So, for example. I alUId 
get a listing of Dave 's flies with the command 

I s ./dave 
because the directory above lusr / steve ls IUS(, sothei!/)Oyf 
filename Is equivalent to /usr/dave. Its reasonablysunpir. 
hope (otherwise how come I understand ~t?) . 

The little bit of magic which UNIX Umted WQ'kS IS ID 
give each machine in the network a name, and toputaCOl'l
ceptual or virtual directory above the whole netWI:J1( . So 
supposing I were logged in on VAXA and my cull'fm an: 
tory were l usrl steve, I could get a IIstlflg of Oawsfiies tll 
VAXB by using the command 

Is .'/ . .I .. / VAX8 /usr/dave 
which looks a bit confusing but actUally tsn t !hit d~ 
The key thing to remember is that each .. takes you upa 
level In the directory tree. 

So ", ." is I usr on V AXA ". ./ is the root dIrector)' on 
VAXA, This makes ", .1. ,I . :' the UNIX Umted vtrtvaIalfl(' 
tory. and from this point on the directory speoflcaDOl'lIS 
straightforward. I think the whole scheme ts pretty neat. 
although I couldn 't recommend It for commemal Sites at 
present. 

Still, if research has any useful funcnon f« the com· 
merclal computing world It Is to point the way rorward We 
are probably stili some time away from seetng thIS lund of 
system properly supported on a local area netYICfk liKe 
Ethernet, but I can hardly wait. 

To harp back to the earlier opinIOns. one of the rucest 
things about UNIX Is that its elegance and SlmplKity en
courage research directions like this. And If anyone wantsUl 
prove me wrong by telling me that UNIX United lsalreadyor 
soon to be commercially available I"d be pleased to grve him 
a small amount of free publicity In this column. 

The Competition 

Maybe UNIX users really are read-only. So far I haYel'll 
had any urgent messages from the editorial offlces ~ 
me to verify the answer to last issue's compentlon. Consf
quently I shan't be setting up another one yet. 

I just had a really ugly thought. Maybe I didn't manage 
to get the note on to USENf:f properly and thousands of 
StateSide ha~kers have been wasting ~ir time looking for" 
It. Perhaps II/ ring a friend in the US just to make surel 



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

increase your wop capabilities. 
THE CHALLENGE: 

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

... But can you tell the difference 
between run-of-the-mIll software 
and a system thaI is really spectar? 

EEC SYSTEMS offers you th is 
challenge! Test your word 
processing La. 

THE QUESTIONS: 

[) EDITING 
Which kind 01 
editing operatlOf'! 
is quiCkest 10 exe
cule and easiest on the eyes ollhe 
word processing user? 

a) Full screen edlllOg allowing lor 
easy cursor movement 
around the screen? 

b) MO'tIlng the cursor SIOI,mel by 
dOing a line count? 

c) Editing on the bonom line of 
text only? 

~ DOCUMENT 
~ LAYOUT 

Whatever docu
mentlermat you 
choose you 
wamlo see what the finished article 
will lOOk like. Should you. , 

a) VIeW It on lhe screen as I' 
would come OUI ollhe pnnler? 

b) Run It through a pre-processor 
10 see what it looks like and 
then rl you like it, print rt? 

~KEYSTROKES 
USII'lQ a well 
designed w-p 
system, hOw 
many keyslrol<es should II take to 
execute the most o/len used w-p 
IUllCliorIs? 

8) One easy stroke wrth 
no codes? 

b) Two or more wi th complex wi' 
codes? 

c) Three or more? 

~ FlEXIBIUTY 
As the busrness 
manager 01 your 
company, you 
would like to lind wi' sol1ware that 
you can tailOr to your company's 
specilic needs. Should you, 

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

b) Wt1te your emn cuslom 
soltware? 

o RETRIEVAL 
II you want 10 
retrieve Inlor
mation quickly 
from a large database, which w-p 
software should you choose? 

a) One that can access a partic
ular record by going 10 It 
direcHy? 

b) One thai searches through all 
the records on the database 
sequenhally until illinds the 
nghtone? 

r.:1COMPAT
L!.IIBIUTY 
As a manager of 
MIS, you want a 
w·p system that 
can be Integrated WIth other 
appliCation software. Should you 
choose w·p software with 

a) ASCII lormaned hies? 

b) Software whiCh requires 
non-printlf'IQ characters in it'S 
Ille system? 

t] MATH 
Your company 
has a number 01 
frnanclal applica
tions and is looking for a w-p package 
with math capabilities. Should you 
chOose 

a) On screen calculating allowing 
lor editing, storing and recall 01 
equations, calculations integrat
ed With your word processing 
applications? 

b) Software where the math capa
bihtles are tied 10 the list proces
sing module? 

c) A separate math package? 

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

the questions above, g o to t h e 
top of t he class . Chances are 
Ihal you already use LEX-ll or 
are aboulIa buy rl You know thaI 
LEX-l1 is the ON LY word proces
Sing software that combines these 
advanced features .. ,and more. 
in one software package. 

PUT OUR SOFTWARE TO THE TEST 
Call for a demonstration by 
modem in your office today. 
(61 n 443·5106 (6m 443-6376 

•

' EECSYSTEMS INC. 
.... Milbrook ParK 
.... 327/E Boslon Post Ad 
~ 9..0db0..wy. MA 01776 

LEX·". LEX·58 and lEX·88 are 8YCUabie 
In:Ier the ~operatng sygems; 
CP/M- MS·DOS. RT·ll ~ TSX·PkJs: 
RSX·lIM ~ P/OS~ RSlSIE ~ lAS~ UNIX! 
(68001>: 808B1! POP·II · and VAX · ). 
lORIS,·· VMS· andltworksnllX8CUy 
the same~, with the same leatures for 
all operatng systems. ...... \h your 8XIStJng 
penpheral eqlIIpmeR. 



Wonderful World Of 
UNIX 

EDT 
So, as Holden slowly sinks in the West another UNIX 

column comes to an end. If I wanted to get paranoid I could 
believe that there's nobody out there reading all this stuff. 

Hopefully the next couple of months will see some let· 
ters coming In for me to respond to. I am especially keen to 
publish any neat tricks with the shell command language. 

If no mail arrives. I suppose I'll just have to become 
more and more outrageous until someone is forced to write 
in just to complain that THE DEC' PROFESSIONAL is lending 
its columns to a basket case. Anyway, until the next issue. 
try to stay away from batch systems. ! 

Editor's Note: Many of our readers were stirred by Henry Glover's "An Opinion: UNIX Realities," 
published In September, 83. 

One In particular, Arthur Men. was moved to reply rather eloquently to Mr. Glover's 
charges. and deserves equal time. 

By Arthur Metz. Sopher Computer Consultants, Los Angeles. CA 

Henry Glover's article. "An Opinion: Unix Realities." 
published in the September issue demands a rebuttal. I am 
not a UNIX Person (sic): I did not use UNIX at school (UCLA. 
caITech): in my professional career. I have used everything 
from MVS to VMS. MPX to MPE to MP/M. And yes. UNIX. 
Several of Glover's criticisms are valid. but others are totally 
misdirected. Let's examine his "realities," 

"Reality Number 1: UNIX is not a good base on which to 
build an applications envIronment." Well. maybe, Depends 
on the application, More important. UNIX probably is a good 
base on which to build it. but may be a poor base on which 
to run it. (No time-sharing system should be used for real
time applications, like air traffic contra) or Pac-Man.) But 
let's look more closely at the observations which lead Glover 
to this reality, 

la) "UNIX is oriented to text processing applications, " 
True, That's what makes it good for project development. 
documentation, etc. (Yet. paradoxically, UNIX does not have 
a decent standard screen editor.) 

1 bl ''The file system has no record access mechanism," 
Ahem, First. what I consider UNIX's file system is its direc. 
tory hierarchies. and they are super, As for record access, 
this is true, but fairly Irrelevent. What Glover calls "basic 
record sizes" of 1 or 512 bytes is in fact a totally transparent 
blOCking scheme, Because it Is transparent, you can ignore it 
and use any logical record size you want. You can read n 
bytes. to an EOL character, or whatever. You can also do 
random positionIng to any byte in the file, ) submit that this 
flexibility Is greater than generally available elsewhere. 

lc) n, • • indexed files, variable length records, and in. 
dexed sequential access are all foreign to UNIX:' Yes, no. 
yes. in that order. Glover seems to want a manufacturer to 
supply its own versions of all three access methods, May I 
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suggest IBM? And then. may I point to the plethora of 
second-source suppliers who try to fix IBM's defects? The 
strength of UNIX Is that it's easier to add these features toa 
stripped system than to overcome a feature-laden. low 
performance environment. 

1 d) " UNIX , , , ps] aimed at the C language program 
developer." True, C and UNIX are a great environment to 
write systems software, They are lousy at accounting 
packages (no BCD data type. inadequate data secunty) . I'N~ 
time process control (too much swapping). or manipulating 
large matrices (no built-In floating point hardware). Don t 
criticIze a fork because you can't drink soup With it. 

1 e) " Layered product5 ... must be acquired from a sec· 
ond source." True, It's called unbundled software, 'All tM 
second-sourcing becomes a problem in support." Maybe But 
this Is hardly unique to UNIX. If all your VAX softwar! 
comes from DEC. then you're Ignoring good data base. 'NOI'd 
processing and spreadsheet software. 

" Reality Number 2: with UNIX you always get a UNIX· 
person," Not in my experience, Here. Glovers complaint 
seems to be that the particular UNIXperson was lncom~ 
tent. Well. that happens. But I find hIS story of the bad 
backups hard to believe. In three years It was NEVDI: 
necessary to read a backup tape (or diSk)? That speakS 
pretty well of UNIX. And backups are often done in a c0m

Pressed format (e,g .. tar). Presumably thats why Mr Gk7M 
found ·'total garbage." 

If your site installs a program Without testing it, IrtS It 
run for three years unchecked and then finds the output 

, , . continued «I pigt 69 



InEDTO DECl 
So are we. And, we're committed to the indi
vidual systems buyer too. We give the liUle 
guy the edge he just can't get anywhere else. 
We understand the system builder's time 
constraints, and we're flexible enough to INOrk 
with them. 

We bring the latest technology to our added 
value DEC systems long before anyone else. 
And, we relieve you of the complex, time· 
consuming task of searching lor and evaluat· 
ing new high·performance products and 
system possibililies. 

Plus, we give you considerably laster turn· 
around. With the Cambridge Digital "Edge" 
you ~et a fully integrated, PDP or VAX sys
tem In less than 10 days. And, your system 
will be up and running on delivery with a full 
complement of fully supported software and 
peripherals. The best, most advanced prod· 
ucts on the market today. All tested and 
ready logo. 

The Edge in System Inregration. 

800-343-5504 
In Massact1useltS call 617·49H700 

So, whether you want a fully integrated 
pre·packaged system or you want to mix 
and match system components, Cambridge 
Digital can give you the performance you 
need in an economical package, ready to go 
the day you get it. That's what the Cambridge 
Digital "Edge," is all about. 

To receive our DEC PDP-11 based system 
catalog including a description of the seven 
guarantees you get when you get The Edge, 
call or write. 
Main Office Dept. 7504 
P.O. Box 568, 65 Bent St. 
Cambridge, Massachusetts 02139 
Telex 92-1401/COMPUMART CAM 
800-343-5504. In Mass. call 617-491-2700 
New York District Office 516-935-3111 



eoSfON. MA. November 15. \983 - DIgItal EquIpment corpora· 
tion today Introduced a sleel< neW line of vIdeO dISplay termInalS 
wIth lower prICe tags and more functions than Its nest·selllng 
VT100 termInalS. The neW vrzoo vIdeO termInal fam"Y tJOOS'S 
three ergonomIcallY desIgned modelS wIth features rangIng from 
advanced te'" handling to bOth te'" and color graph'CS 

The vrzoo family consIsts of the V'f'lZ0. I(T2AO and V'f24 \ 

O\G\i~\.. \N1'ROOUCES ~O\l~NCEO 
\11'200

0 
FM'/I\\"Y OF 1'ERNI\N~\S 
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capabilities. 
modelS priced at $\.295. $2.\95. and $3.\95. respectwelY· . 
customers can order dlrectiy from the company or through ,ts 
dIstrIbutiOn cnannels. such as AUtnorlted TermInal O\strlbUtors 
and InduStr'" DIstrIbutors. InItial deliverIes are ,mmed"te. 

Arthur T. campbell. TermInals product GrouP Manager. saId 
the advanced features and aggressIve prIcing of the new ter· 
mlnal series wIll enable the company to InCrease Its domInance In 
the termInalS marl<et. "Our ,ustomers and dIstrIbutors nave 
alreadY IndIcated to us they believe the demand for the Vf'lJ$J 
termInalS w\\l even surpass that of VT\C/JS· Therefore. we are 
plannIng production capacIty so tnat we can shIp at least as .. 
many v-r= as VT\C/JS during the ",lance of thIS f'sCal year. 

M said. 
The company saId" w\\l continue production of VT\oo ter· 

ml

nalS 

for at least ,,"0 years. and longer If demand continues. 
The VT\oo. ,ntroduced In \918. has beCome the IndustrY'

s 

nest 
seilIng ASCII dISplay termInal and spawned a huge emulatiOn 
marl<et. DIgItal has shIpped more tnan a half m,lI,on VT\oo 

units. 
campbell saId vrzOO termInalS have full VT\oo emulation 

DlGlil>L 
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capabilities. ThIS enables customers to add vrzCIJS eConomIcallY 
to systems currently supportIng VT\oo term,nal

s 
w,thO

ut 

cnang· 

Ing softWare, he said. TOO neW termInals are targeted for a varIety of applicatIOns In· 
cludlng data entry. offICe automation. eleCtronIC mall. InteractIve 
computing. communIcatiOns. networ\<lng and busIness graphICS. 
Marl<ets Include OrIgInal EquIpment Manufa""rers (OEMS). 
systems Integrators. and end'users In busIness. engIneerIng. 

medicine. labOratories. and education. 
• The V'f'lZ0 termInal Is a twO-pIeCe monochromatiC te'" unit The FarnWI Members: 

consIsting of an ergonomIcallY stYled I<eyooa
rd 

and \ 2-lnc

h

. non
glare monItor . The compact. wedge-shaped vIdeo mO

nlwr 

IS 
ava"abl

e 
wIth whIte. g .... n or amber sC .... 

ns 
and contaIns all 

logiC circuitrY· • The vr?AO termInal has all the te.t features of the -vr?2fJ 
pIuS blt.map graphICS capabm"es for busIness graphICS appl\c3' 
tlCns. TOO monochroma"c termInal supports twO hlgh.le

vel 

graphICS InstructIon sets' OIgI"rS !'eG15 (Remote Graph'CS In
structIon set) and Tel<trOnl" 4010/40\4 graphIC p(1ltOC

OIS 

TOO termInal IS a th ..... pleCe assembly w"h manIto<· l<eybO'rd 
and system bOX con,,'nlng tOO termInal'S logl<- O,g,tal nas 
available applicatiOn software. such as the OEC9raph and 
OECSlide pac\<3ges. to support tOO graphICS features of the 
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THE NEW DEC VT200 TERMINAL SERIES 
By Allen A. Watson, The Record. Hackensack. NJ 

In mid-November. 1983, Digital Equipment Corporation 
officially announced the new VT200 series terminals that 
they had previewed earlier In the Boston DECTown trade 
show and again at the DECUS Symposium in Las Vegas dur
ing October. 

TIle best news about this new terminal series is the list 
prices. They are: 

VT220 51080 
Ifl24() S 1980 
VT241 52980 
The keyboard is prlced separately because it comes in 

several foreign language flavors. If you add the keyboard 
price. 5215. to the above terminal prices you arrive at a final 
list price per unit of: 

Vf220 with keyboard 
VT240 with keyboard 
VT'Z41 with keyboard 
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$1295 
$2195 
53195 

These new terminals are classy looking. If you have 
seen a DEC Personal Computer you know what the VT200 
series looks like. The keyboard and monitor are identical to 
those used with the Pes. The same low profile keyboard. 
with the same key arrangement. the same tapered. modern· 
istic monitor. The terminals are all smaller and take less 
desk space than a VT100 - yet all have at least a 12·inch 
screen. With the VT100. DEC set a standard for terminals. 
They aim to do so again with the VIGOOs and in my opinion. 
they will succeed. 

The VT200s start where the VT100 left off. They in· 
elude all of the familiar VT100 features such as pan scroll. 
132-character or 8O-character Jines. numeric keypad and 
special function keys. They are fUlly compatible with the 
VT100. Presumably. you can simply plug them into your 
system and run. And as for reliability. Digital is asking only 
$9 per month for on·site maintenance. Obviously they don't 
expect the terminals to have many problems. 
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One stop 
No other supplier offers such a 
winning combination of products 
for VAX computers. ReJiable? \bu 
bet! MTBF figures for our VAX 
products rdnge from 40,000 to 
85,250 hours. Add to that com
petitive pricing. And we're 
second to none in technical 
support, with third party service 
available as required. 
~br disk, tape and communica
tions controllers, the Emulex 
lineup looks like this: 
Disk Products. 

SC31-A low COSL solution that 
allows you to install and operate 
large capacity disk dri\'es o n the 
Unibus Orany VAX. Handles drives 
with high transfer rates of 1.8 
MBytes per second in the 500 
MByte range. Gives the same or 
greater storage capability than 
DEC Massbus installations at 
a fraction of the cosL 

FOR THE VAX· IIJ750 ... 
SC750- This software-transparent, 
single-board controller allows 
you to add up to four large disk 

FOR THE VAX 
UNiBUS ... 
SC12/V- Emulates 
OECs RK711 controller 
combined with multi-

~~;;~;;= storage uni ts (80 to 675 MBy",s) directly 
to the internal CMI 

ple RK07 drives on the 
VAX-II Unibus. 
SC21/V- Emulates DEC 
IlM03 (80 MBy"') and 
RM05(300 MBy",) 
storage subsystems. 
Includes Emulex 
VMS/~I software dri 
vcr diagnostic package. 

bus. The SC758 lets 
you add up to e igh t 
drives of storage off 
a single controlle r. 
FOR THE \\\X II 780. 
V-Master 780-A mass 
storage adapter that 

~ houses one or two ,--------IU SC780 disk controllers, 
TC7000 tape colllrollers 

DISK 

forV~ 
o r a combination thereof. Pro,'ides 
an interface and control through 
the Synchronous Bus Interfa<.'{' 
(SBI) or )llU r \;>.X II 780. Each 
SC780 disk controller supports 
up to four disk drivl's (SO to 
675 MBytes} The SC788 ~ also 
available to fit in thl" \' \Iasll 'riSO 
chassis and supports up toeigh! 
disk drives. 
Tape Produds. 
f'OR THE VAX INIBL"S. 
TCII V-Combin<'S \\lth all .... 5tan. 
darn tape dri\'t' and the Emuh.·x 
VMS VT sofi\\'3["(' driwr diagrKt;uc 
package to ('mulalt' DEC's T\1I1 
TUW and pn;,.ddt> reliabk>. t'ro
nomical tall(" storaw' on all UXlli 
TCI2 \' Handl<'S ("''''r)' indUlilrl 
standard -f\>rt{'("- furmaned half 
inch tapt' transport. indud~ 
coll\'t:ntional SRZ PE ~tanstop 
and 1600 3200 bpi start!)\.I)~1 
streaminEt taPl' driws_ Pn1.ides 
software transpaJ'('nt ('mula 
of DEC's TSIl subs'"sh'm 00 
all \:.\X 115. . 



THE VT220 

The bottom line of the VT200 series is the VT220. This 
terminal has all the features of a VTl02 terminal. including 
Advanced Video Option (bold. blink. reverse and underline 
modes. with a full twenty·four 132<haracter lines) and a 
printer port. with limited graphics capability in the form of 
a graphics character set. 

In addition. the VT220 offers fifteen programmable 
function keys that can be utilized for special. applicatlon-de
pendent operations. 

The character set consists of 256 characters that can be 
downline-loaded from the host computer. 

A selective erase feature allows you to erase only spe
cific fields on the screen: you can blank portions of a line in
stead of just the entire line. 

One option that drew applause when it was announced 
was an English Set·up mode. as opposed to the four to six 
sets of four binary zeros and ones that are used on the 
VT100. forcing the user to read a reference card every time 
he wished to change a mode setting. Selection of light or 
dark background. block or line cursor. autorepeat. and jump 
or smooth scrolling are among the features that are now 
controlled by responding to plain English prompts on the 
screen. 
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The VT220 doesn't understandjust Eng liSh. One reasoo 
the keyboard is priced separately is that many languages 
(French. Spanish and German are among them) all have their 
Own keyboard and Special character set. with related Set.up 
prompts. 

The VT220 monitor is equipped with a "CRT saver'" that 
blanks the screen if the terminal is inactive for more than 
thirty minutes. This may seem a small thing, but when we 
installed a similar feature 110 non-DEC terminals In our 
newsroom, It proved so effective that life expectancy of the 
CRTs tripled . That is a non·trivial savings in real dollars. 
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How to get 
Supercomputer 

Performance 
with your VAX. 

You can get supercomputer perform- For more information on whats avail-
ance for structural analysis applications able with the FPS-I 64 , write us. 
for a fraction of the cost of a super- ~ 
computer or a large mainframe.' F ~ 5 FLOATING POINT 

The FPS-I64 from Floating Point r SYSTEMS, INC. 
Systems, coupled with your VAX, can give P.O. Box 23489 
you the hIgh-speed computlllg you need Portland. OR 97223 
for scientific and engineering applications. \iT) 641-3151 

The FPS-I64, designed with 64-bit pre- ,360470 FLQATPOIN BEAV 
cis ion and up to 7.25 Megawords (58 r ,,-__ "'CO,"u""' .... ~- - - - - I 
Megabytes) of memory, is especially I ~2~""-''''' I 
suited for finite element modeling. """,,",.e>_9= 

For example, coupling the FPS-I64 I ' d .... "."""_""""'''',I'5-'''' I 
with your VAX will allow you to run I Nane I 
ANSYS up to 17 times faster than before. I - I 
Over ten software packages for struc- I Con-<>a>! I 
tural applications are available to run on I -- I 
the FPS-I64 including MSCINASTRAN, """"' __ _ 
ABAQUS, ADLPIPE and SDRC I """"""'" I 
SUPERTAB. L ____ _ _______ J 

' Prices for the FPS-J64 start at $300,000 . 

.. ~ . - " .. 

The VAX IInso with (he FPS-I64. 
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Because the screen may be dark, Digital has added an 
indicator light to tell you If the terminal Is active or not. If 
the screen does go blank on a logged-on terminal. touching 
any key witl restore the streen display. 

Uke the VT100, the VT220 will support both EtA and 
20 milliamp protocols. 

Finally. the VT220 is available with three colored 
phosphors: white. like the VT100. or amber or green. 

Remember. all of this casts only $1295 list. 

THE V'l'24<l 

The VT240 Is the monochrome graphics terminal of the 
VT200 series. It Includes all of the VT220 features plus bit
map graphics. It can do everything a VT125 can plus. with 
eight grey shades available. and graphics down to the pixel 
level. 

The VT240 can display text in multiple fonts and type 
styles. Text can be scaled to any Size. rotated (you can write 
copy along a diagonal graph Hne. for example, orveITically In 
the bars of a chart). The type fonts can be Italicized for 
emphasis. 

With an addltlonal printer such as the LASO attached to 
the standard printer port, anything on the screen, graphics 
included, can be printed. 

PAGElS 

The bit·map option allows you access to 800 horizontal 
by 240 vertkal pixels. With appropriate software (for exam. 
pie. VAX Datatr1eve) you can produce bar charts in variOus 
grey shades. pie charts. line drawings _ and all can be re
prodUCed in hard copy with a Single keystroke. 

The VT240 supports both Regis and Tektronix 
4010/40 14 protOCOls. so it can respond to many available 
graphics packages such as the Plot 10 Tektronix software. 

The terminal operates at a standard 9600 baud. WIth 

19.2 kilobaud available If your system supports it. 
An optional. built·in modem is available that will 

operate at 300 or 1200 baud. The modem Is an autodlai. 
autoanswer modem. 

A serial Input channel Is also available to support Input 
from graphics tablets and bar<ode wands. 

The VT240 lists at S2195 including keyboard. 

THE DEC PftOfESSIONAL. JANUARY I51&' 





• 

THE VT241 

The VT241 is the color graphics terminal of the series. It 
has all of the features of both the VT'22O and VTZ4O. plus 
full color. 

In addition. the VT241 comes with a 13-inch monitor 
instead of the 12-1nch screen used on the VT220 and VT24O. 
The VT100 series also used 12-1nch screens. 

Color support includes a pallet of 64 colors, of which 
you may select any four for a given screen display. 

The VT241 llsts for $3195 with keyboard. 51000 more 
than the VT24O. That seems like a smalJ price to pay for full 
color. and color displays seem to be the wave of the future. 

AVAILABILITY 

The Product Manager of the VT200 series told me duro 
lng the DECUS Symposium in October that the product 
would not be announced until it was available for delivery in 
some quantity. It seems that Digital has learned from past 
mistakes in this respect, 

The salespeople who presented the terminals to the 
New York Local Users Group on November 17, said that they 
are available now to large OEMs and terminal distrIbutors. 
For general use the VT200s will be available on a limited 
basis until February, 1984. From February onward they will 
be generally available for shipment In any quantity. 

WHAT ABOUT THE VT100? 

WilJ the VT100 be discontinUed? Will there be a drastic 
price reduction? Both actions seem reasonable in the light of 

PAGE 40 

the aggressive pridng of the vrzoo series; there Is definttely 
more bang for less bucks. When I asked a DlgJtal employee 
at DECfown for his opinion of what the VT200 would do to 
the VT100 line. he said frankly. "It wlJl kill it. I tend to 
agree, although it will not happen immediately. 

DIgItal. however, has not yet announced a price reduc
tion on the vrl 00. Realistically Such a reduction may not be 
POSSible, at least not enough for DEC to still make a profit 
on new VTlIX>S. I would certaJnly expect the used VT1 00 
market to experience a Significant price drop. 

A PERSONAL OPIN ION 

With an on-site maIntenance charge of only S9 per 
month per unit. Digital seems to have high confidence in 
the reliability of the new units. If you use a lot of terminals 
the reduCed maintenance costs alone are attractive. And if 
you are COnsIdering adding terminals, you should try out 
one of the new VT200 series before making any volume 
purchase. !I 
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Protect your of Information 
Use Aviv GCR·125 or Aviv GCR·50 

Tape System 

GCR-50 

GCR Format - Pertect Solution 
to Large Data Ba.e Back·Up 

Aviv - the only manufacturer with over four 
years of field experience with high performance 
GCR Tri-Density Tape Systems for all DEC and 
Data General computers, Is now shipping the 
new generation, the GCA-50 Dual Density Tape 
Systems. 

No other company has such extensive 
experience. 

High recording density - 6250 bpi - provides 
users with the abifity to pack approximately 
140 mBytes on a single reel. High density 
coupled with high data Integrity and throughput 
reduces disk back-up time and system overhead. 
The result...more time for processing. 

GCR·125 Tn·Density Tape System records in 
6250'16001800 bpi at 125 ips while GCR·50 Dual 
Density records in 6250/1600 bpi at 50 ips. 
The transports are manufactured by Storage 
Technology and integrated with Aviv 
manufactured tape controllers Into a complete, 
fully-tested system. 

----

GCR·125 

Multi·Port Feature - Cost·Saving 
Aviv field·proven Multl·Port Feature allows 

up to four DEC and Data General computers to share 
a bank of GCA-125 Tri-Density or GCA-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 deliverinQ GCA Tape Systems operating 

at 125 ips or at 50 IpS, allowing the user to match 
tape throuQhput to system requirements 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 
and on-site maintenance. Aviv Field Service Centers 
across the country are fully stocked with spare parts. 

For solutions to your specific requirements, 
call Ed Arsenaun at (617) 933·1165. 

aViV 
CORPORATION 

Corporate Headquarters, 26 Cummings Park, Woburn, MA 01801 
(617) 933-1 165 Telex 948539 AVIV woaN 

See us 81 UMorum Boolh 1117 and at OEXPO East Boolh 11308 GSAConlract GSOOK-8401$S567 



(Editor's Note: Welcom to the world of "C:· During the coming months Rex Ja{'SChke wliliook at the 
statements and constructs of the C programming language. Each new construct will be Introduced by 
example with corresponding explanations. Where possible. the examples will be error-free. complete 
programsand/or subroutines. The reaaer Is encouraged to enter. run and modify these examples as the 
only realistic way to master any language Is to write programs In It. run them and debug them. 

AU program examples have been taken directly from the manuscnpt text fUe and tested using 
Whitesmlths· C compiler running on a DEC PDP-II/Z3 with RSX-IIM v3.Z. This C complier has the 
same capabilities across the PDP-II and VAX-II series processors and operating systems. Most 
material presented will be processor and operating system Independent although specifics will be men

tioned where applicable.) 

LET'S NOW 

PART 1, IN THE BEGINNING . . . 
By Rex Jaeschke. Washington. D.C. 

C is a mid-level or systems language. That is. C fits 
somewhere between assembler and high-level languages. On 
the one hand it has many of the capabilities traditionally 
found only in assembly languages. in that It allows the pro
grammer to get quite close to the host machine architecture 
and Instruction set using constructs such as + + and -- for 
auto-increment and decrement. Conditional compilation 
directives are supported. as are bit-field operators and ad
dress arithmetic. On the other hand, it supports high-level 
language constructs such as if-else. while. for and case 
statements. 

C was developed in 1972 at Bell Labs by Dennis Ritchie. 
The UNIX operating system. another Bell Labs development. 
was then rewritten in C. UNIX and C (and DEC) have been 
closely associated ever since. Every UNIX and UNIX-like 
operating system package includes a C compiler. C was 
designed by and for professional programmers and is by no 
means a language for the beginner. Many of C"s more 
powerful capabilities. particularly pointers and structures. 
require advanced programming experience before they can 
be fully utilized. 

One major reason that software developers use C is the 
ease with which properly designed programs may be ported 
across different hardware and system software environ-

ments. With rapid development of newer and faster proc. 
essors. software houses must somehow design programs 
that will have a life beyond the current systems. The time 
and cost of rewriting software for new target machines is 
too prohibitive if the vendor is to retain a reasonable market 
share. Many POP and VAX system software houses use C as 
a tool to assist with program portabillty. The recursive 
nature. re-entrant code and ease of Implementing b-trees 
makes C popular. particularly with vendors of file and data 
base management systems (DBMS) such as Oracle and 
Ingress. 

USing C in itself does not guarantee portability. It IS 
very easy to write machine dependent C code. The deciskIfl 
to make a program portable must be made before the pro
gram Is designed. lllere are many different aspects of port
ability that must be reviewed . Designing portable programs 
takes care and discipline. Later in this series. we wi1\ address 
portability issues in detail particularly with regard to port
ing software between PDP· 11 and VAX systems. and p0s
sibly to and from other machines such as the DEC RainboW· 

The reason that C can provide power similar to assem' 
bly language and maintain machine Independence at the 
same time is largely due to the fact that the C language haS 

no provision for any data input and output. 'What. no I/O, 
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THE ope 
Designed with sealed, airtight enclosures that ex· 
ceed NEMA 4X and 6P requirements, the GPC 1<XXl 
survives in environments where dirt, oil, "U"'UI", 
heat, corrosives and airborne contami· 
nants are the enemy. Its durable rugged 
design incorporates advanced technicai 
specifications with smart ergonomics, DEC' 
compatible, the GPC 1<XXl outleagues all other 
video telTT1inais in its ability to perfOITT1 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<Jirectionai auxiliary port for two way 
communications-and much more-all r:;;;::::;;;;;~ -:= 
backed with our one year warranty, 
The Severe Environment Video Terminal RC 
Engineered To Work Where You Work. 

For rrue inlcrmatJoo c:ooc:errlIrQ Gamma ProOJcts, anaa ShCron Russell. MiIII<el:1lg comrrunlcatlons. 



REAL POVVER 
FOR THE Q-BU5! 

OIIE CARD DISPLAYS 
256 COLORS. THE OTHER 
HAS HIGH RESOLUTION 
"WIIIDOWIIIG" CAPABILITY. 
EAOIIS AMAZINGLY COMPAO. 
UD YOU WON'T BELIEVE 
THE PRICL 

INe made them small 
(JUS! 5 2"x 8 9") 

'We made them powertul 
We made them easy to use (With 

a complete library 01 graphICs utilitles)_ 
And above all. we made them 

lnexpenscve, espeoally when you 
COOSIder the alternatrves 

SInce 1979 Penlek has been a 
leading supplier 01 high·perJormance 
modular dISplay componer,is thai plug 
directly Into the a -buS" But we've 
never been more eXCited than al the 
Introduction 01 our H-Senes products. 

Our Model VCH-Q dual high 
card can Slrooltaneously dtSplay 256 
c:oIofs from a palette of 16 mllhon via 
Perlleks randOm access look-up table 

We packed lots of features Inlo 
thts board 10 make applicatIOns deveI-

opment easy For example, uncief 
program control you can select altef
nate color map sellings on a frame
by-frame basis so thai special effects, 
animatIOn and so on afe possible. 
You can also double the number 01 
apparent colors by displaying from 
alternate maps on adjacent pixels. 
Penteks extensive software will pro
vide all the support you need 

The Model VRH-Q graphics and 
character video display interface 
produces both a high resolution 
1024 x 1024 monochrome bit-mapped 
graphic image and an overlaid 
64 x 128 alphanumeriC display 

Because the character sels are 
stored in random access memory, 
you can download an unlimited 
library 01 characters and symbols 
Irom a host computer. 

The VAH-Q can simultaneously 
display several processes on different 
parts 01 the screen, making it partICU
larly suitable lor InteractIVe applica
tlOllS Typical usesmclude CAD/CAM, 
roootlcs and vision systems, and 
high resolutlOfl W()(k stations. 

ElTUOI:DIIAIY (OST UFKT1VEMW 
II you're presently building or 

using a Q-bus machine, you have 
a substantial software investment in 
your system architecture and instruc
tion set. Doesn't it make more sense 
to simply add a compact plug-in 
board lor $6,()(X) or less, rather than 
write rTlQ(e code or pay aver $10,000 
lor a serial device? 

Price of the VCH-Q is lust $2995, 
with even loW'er prices in OEM quan
tilies. The VAH-Q is also $2995. 
In addition, Peritek offers a variety 
of accessories and other Q-bus 
harctware 10 help you meet your 
design goals a/fordably. 

For more information call or write 
Perilek at 5550 Red'wood Road, 
Oakland, CA 94619. (415) 531·6500. 
TWX 910-366-2029. 

Peritek 



what sort of language is thisT I hear you say. Well. these 
capabilities are provided by compiler vendor and/or user 
written routines that are invoked from C programs. This 
may seem awkward at first. but once you have written a 
few programs it seems a simple extension to the structured 
programming approach. It's just like calling MACRO I/ O 
sub-routines from FORTRAN or BASICPLUS-Z. Most C com
piler vendors do not provide source code to their run-time li
brary routines, therefore. I will be presenting my source 
code versions of many of these commonly supplied func
tions. Throughout the series we will be developing many 
simple but useful subroutines. Together they will form a 
solid foundation for a C programming ··tool box."' 

The definitive reference for C is "The C Programming 
Language" by Brian W. Kernighan and Dennis M. Ritchie 
(Prentice-Hall. 1978). Throughout the series. this book wiJl 
be referred to as K&R. K&R has a tutorial format and en
courages the reader to program examples and problems. It 
assumes prior programming experience and is more of a 
user's guide than a reference manual. Most C compiler man
uals refer to K&R for C language specifics. Any reader seri
ously interested in evaluating or using C will require a copy 
of this book which costs about 520 and should be available 
through most good bookstores. Fortunately. Its authors 
have defined a series of commonly used 110 routines whose 
naming and calling conventions appear to have been ac
cepted as a standard by most compiler vendors. 

C is a simple language with only about 30 keywords. 
Due to the power of these basic statements and constructs 
and the fact that the programmer can effectively extend the 
language by using callable functions and still maintain port
ability. there is little need for language extensions. However. 
they do exist in some compilers and vary from one vendor to 
another. Programmers should be aware of any non
standard conventions in production compilers they use. 

Programmers new to C may initially find programs 
hard to read as almost all code is w ritten in lower case. 
Lower and upper case letters are treated by the compiler as 
different characters. In fact. C language keywords MUST be 
written in lower case. If you have ever wondered what all 
those special punctuation marks on a VT100 or other ASCII 
keyboard are for. the answer may well be to write C pro
grams. C uses almost all of them for one reason or another. 
Note that many ASCIJ terminals do not have the complete 
character set used by C. Missing characters usually include I. 
I : and \, which are all commonly used punctuation marks. 
Keywords are reserved and the language has been designed 
as unambiguous. which allows C compilers to be easily writ
ten. For example the aSSignment operator is =. while the 
equality operator is = =. 

C encourages. indeed forces. a structured. modular ap
proach to programming through the use of callable subrou
tines. called functions. Functions can be separately com
piled, with global references and other resolutions being 
made at TKB or LINK time. 

PAGE44 

Unlike PASCAL. C Is weakly typed. It permits the pr0-

grammer to do seemingly silly things. p3rticularly In mixed 
mode arithmetic. This allows the programmer to do power· 
ful tricks and also to make nasty errors. C code can be very 
tight and obscure to the point of being unreadable and. 
therefore. unmaintainable. However. with care and dlSd
pline. a programmer can generate nicely formatted and easy 
to read code. 

If C Is .so great. how come everybody is not using It? 
Well. like other languages. C Is not all things to all people. 
For many applications COBOL. FORTRAN and BASIC do j 
fine. One aspect of C that discourages commercial program· 
mers from using it is that there Is no support for group 
moves or compares of character strings. arrays and struc· 
tures. Such capabilities must be provided by external func· 
tions. which are generally provided in the compiler vender 
I/O library. Unless a programmer really needs the unique 
capabilities provided by C. he or she is unlikely to use It asa 
production language. "To C or not to cr That can be a diffI
cult question. (My apologies to William Shakespeare.) 

Program structure 
Let's begin by having a look at the basic structure of aC 

program. 
/ . - smallest.c The smallest possible C program - • 

main () 
I 
I 
A C program consists of one or more functions wtudl 

may occur In any order In a source code file. A program must 
contain a function called main. Main Is a special function 
name which Indicates where the program Is to begin execut· 
ing. that is, its entry point. Main is like the PROGRAM stat!
ment In FORTRAN. There is no differentiation between the 
main program and any subprograms other than their 
names: they all have the same structure and are referred to 
as functions. 

The parentheses following the function name surround 
the dummy argument list. The parentheses are required, 
even if no arguments are expected. TIle function main can 
have arguments but In this case, does not. Passing com
mand line arguments to main from MCR, OCL or other CU 
will be discussed In a future issue. 

Comments are delimited by rand' / and may occur 
anywhere a blank, tab or new line can. The pair of braces IS 
required for each function and any executable code for that 
function must appear inside them. Statements are executed 
in sequential order unless control or looping statements dic
tate otherwise. A program terminates when It reaches the 
closing brace of the function main. 

C Is a free format language. Spaces. tabs and blank 
Jines can and should be used liberally to improve program 
readability. They are ignOred by the compiler unless they are 
part of a quoted literal string. A compact form of the abOve 
program Is 

mainO II 
Although both of the above programs will compile and 

run without error. they have no executable code and 
therefore do nothing. 
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REAL GRAPHICS POWER 
FOR Q-BUS! 

ONE WI DISPUYS 
256 COlORS. THE OTHER 
lIAS HIGH RESOLUTION 
"WINDOWING" CAPABILITY. 
EACH IS AMAZINGLY COMPACT. 
AIID YOU WON'T BELIEVE 
THE PRICL 

We made them small 
(p.JSI 5 2"x8 9'1 

We made them powerlul 
We made them easy \0 use (WIth 

a complete library of graphICS utilities) 
And above all. we made them 

InexpensIVe. espeCIally when you 
COrlSIdeJ the alternatIVeS 

Since 1979 Penlek has been a 
leading supplier of hlQh_performance 
modular dlSptay componer,is thaI plug 
d1rectty InIO the Q-bus· But we've 
never been more eXCIted than at the 
IntroductIOn of our H-Senes products 

Our Model VCH· Q dual high 
card can SlrrultaneousJy dISPlay 256 
CClb's from a patelle of 16 milhon Via 
Perrteks randOm access look-up table 

We packed IoC.s 01 features Into 
tIl:s board 10 make appbcallOfls devel· 

opmenl easy. For example. under 
program control you can select aller
nale color map settings on a frame
by.frame basis so that special effects, 
anunation and so on are IX>ssibie. 
'IOu can also double the number of 
apparent colors by displaying from 
alternate maps on adJacent pixels. 
Pentek's extensive software will pro
vide all the support you need 

The Model VRH·Q graphics and 
character video display interface 
produces OOth a high resolution 
1024 x 1024 monochrome biHnapped 
graphic image and an overlaid 
64 x 128 alphanumeric display. 

Because the character sets are 
stored in random access memory, 
you can download an unlimited 
library of characters and symbols 
from a host computer 

The VRH·Q can simultaneously 
display several processes on dli1efent 
parts of the screen, making It parhcu· 
larly suitable for InteractllJe app!ica' 
tionS, Typical uses include CAD/CAM, 
robollCS and vision systems, and 
high resolutlOfl IM)fk stallons 

CIfICI.£ DIeM ()frI READOI CARD 

IITHOIDI"" (OST mlmVIMISS 
II you're presently building or 

Using a Q·bus machine, you have 
a substantial software ill\leStment in 
your system architecture and instruc· 
tion set. Doesn't it make more sense 
to simply add a compact plug·in 
tx>ard for $6,000 or less, rather than 
wnte fTlO(e code or pay Q'II'er $10,000 
for a serial device? 

Price of the VCH·Q is just $2995, 
with even lo.....er prices in OEM quan· 
tltieS. The VRH·Q is also $2995. 
In addition, Peritek offers a variety 
of accessories and other Q·bus 
hardware to help you meet your 
design goals alfordably. 

For more information call or write 
Peritek at 5550 Redwood Road, 
Oakland, CA 94619. (415) 531-6500. 
TWX: 910-366-2029. 

Peritek 



/' - small.c Smallest C program with 2 functions - " / 

main 0 
I 

" - sub has no executable code - " 

sub 0 
I 
I 
C encourages programmers to break large programs up 

Into a number of smaller functions. A source file may con· 
tain one or more functions which can be defined in any 
order. Unlike PASCAL. C function definitions cannot be 
nested. That Is. the function sub must be defined outside of 
the braces delimiting the function main. A function is Invok· 
ed by naming it. along with a list of arguments surrounded 
by parentheses. Arguments are optional, but the delimiting 
parentheses are not. 

Each C statement must be terminated by a semicolon. 
Invoking a function is considered a statement. The 
semicolon is a statement terminator, NOT a statement 
separator as in PASCAL. When function sub terminates at 
its closing brace, control is passed to the statement im· 
mediately following the one which Invoked sub. 

Function and variable names are traditionally written 
using lower case Jetters. Notice how spaces, tabs and blank 
lines are used to make the program format more pleasing to 
the eye. Also, the opening and closing braces are aligned to 
better Indicate each function's scope. K&A goes to some 
pains to recommend a program formatting style. Although 
their recommended style Is widely used and seems to work 
well, the programmer Is encouraged to experiment. 
Whatever style you adopt. be consistent. 

Formatted screen output 
" - welcome.c produces output from C - " ' 

maln() 
I 

printf (,Welcome to the C language. \ nn) 

C has no input or output statements as part of Its lan
guage. As we previously Indicated. such capabilities are pro
vided as part of a run-time library of functions which are 
supplied by the compiler vendor and/or user written. Printf 
is such a library function and prints formatted output to the 
standard output device which is typically the user's 
terminal. 

The character string to be printed is enclosed in double 
quotes. The \ n is a special SINGLE character which is C n0-

tation for new line. Printf never prints a new line automati
cally, so it may be invoked multiple times to print an output 
line a piece at a time. The new line Is a line feed character 

and is typically converted to a CR/LF pal~ on ~tput. 
backslash is an escape character prefix which indicates 
the following character Is to be treated specially. 
mon sequences are \ b for backspace, \ t for tab, 
double quotes, \ f for form-feed and \ \ for the backslash 
itself. This mechanism allows character set Independence 
for these special characters. Some compilers correctly inter· 
pret upper case escape sequence letters such as \ N and 
\ T. There is no guarantee that this is valid on other com· 
pilers. therefore. this practice should be avoided. 

The above program could be written as 
main () 
I 

or as 

pr1ntf ('Welcome .): 
prlntf no the C language 'l 
pr1ntf r \ n'), 

main () 
I 

prlntf (Welcome .): pr1ntf fto the C languaQl! ); pr1ntt r n 

I 
All three examples are equivalent. however, the first 

one is more readable and will execute faster as it only In

volves one call to the printf function. The third exampll:
shows that multiple statements may exist on the same
source code line provided each is terminated by a semicolon 
This practice Is discouraged as it generally makes the ~ 
less readable. However. there are occasions where it proves 
useful. 

When a function Is Invoked. all its arguments must IJj 

specified on the same source code line. The maximum length 
of a source code line and a quoted literal string is compiler 
dependent. 

/. - variable.cc define and print an Integer variable - 0' 
main 0 

int year; 

year = 1983; 
printf ("This year is %d. \ nn, year): 

I COMPLAINTS I 

THE DEC PMlfl:SSK)NAL JAAUARY M 





\ 

What 

do you need 

for your 

system? 



) 

Find at 

DEXPO' East 84. 

Simply everything for your DEC · computer. 

Save Time, Save Money . . . Mail Today! 

DEXPO· 
East 84 

The Fifth National DEC"'-Compatible 
Industry Exposition and Conference 

Bayside Exposition Center 
Boston 

April 3-6, 1984 
Tuesday-Friday 

ANNOUNCING THE FIRST CONFERENCE 

D ..... __ reduced-rat.showtlc:Ketsplus 
c:ompIeIe nbmation on exNbita. 

D ..... __ Cont ....... _. 

-
... 
o I..,....., ~ btIibIing ~~. pn:xb;Ia. 

C'O-·cl_-L _____ _ 

+OfC •• ..."...,_"'o.g.IE~~ co, 

and lOP 
j confer
agement 
nson Of
lr Graph· 
nference 
mt DEC
.asl 84. 

rd .Or write 
-Ilghtstown 

, 

Iter 

.. 



What 

do you need 

for your 

DEXPO· \\\\\\ 

BUSINESS REPLY CARD 
FIRST ClASS PERMIT NO 88 PRINCETON JeT , NJ 01$.50 

POSTAGE WIU BE PAID BY ADDRESSEE 

Expoconsul International, Inc. 
55 Princeton-Hightstown Road 
Princeton Junction, NJ 08550 

NO""""" ""(Ss." 
F """ ~TJ£ 

UNITED STATES 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 



) 

Find at 

DEXPO' East 84. 

Simply everything lor your DEC · computer. 
Uke most other Digital customers, you're probably always 
looking for new ways to get more out of your oomputer 
system. Today. thaI demands the very latest DEC-com
patible products and services. And for rTIOfe than 1 Q,{)(X) 

owners, managers, users and dealers of DEC computers, 
thaI demands a 11151110 OEXPO East 84. 

Here's why you should be there, too. 
New DEC-oompatlbles are being Introduced almost every 
day. Software. Hardware. SelVlceS and supplies. Even 
complete systems. You need to explore, examine and 
evaluate alf your choices. In one place. At one lime. 
Without dLStradlOfls. And you can only do II al OEXPO 
Easl84 

The most complete exhibition of 
OEC-compatibles yet. 

Some 400 vendors WIll be al oexPO East 84 to de
monstrate thousands of products and services that work 
with your DEC equipment. You'll lind a spectrum of 
software for your Rambow". Plenty of penpherals for your 
PDP-11" AJlthe facts on compatibles for your VAX" . 
and more ... for every DEC computer. 

ANNOUNCING THE FIRST CONFERENCE 
FOR DEC-USING EXECUTIVES 

For the first time, DP managers, MIS directors and top 
corporate executives can attend a DEC-oriented confer· 
ence covering toctay's crUCial information management 
Issues. The four-day conference features sessions on Of· 
fice Automation , Personal Computers, Computer Graph· 
ics, Communications, Security and more. The conference 
IS sponsored by tAUS, the national independent DEC· 
user association, In cooperation with DEXPO East 84. 

For complete Inl ormal ion mall the attached reply card.Or Wnle 
to Expoconsul lniernallOf1sl. loc. Depl DE, 55 Ponceloo·HlghiSlOWIl 
Road. Ponce.on Jul1C1lOf1. NJ 08550 

DEXPO East 84 
The Fifth N ... tional DEC-Compatible 
Indu .. try E"ltpo .. ition .md Conference 

Bayside Exposition Center 
Boston 

April 3-6, 1984 
Tuesday-Friday 

\ 1 1 



Variable names may be any length but Conly 
recognizes the first eight characters. Some compilers 
recognIze longer names. Avoid this language extension if 
portability is of concern. Names are made up of letters and 
digits and the first character must be a letter. The 
underscore .,_ .. is allowed and is considered a letter. Upper 
and lower case characters are different. for example year 
and YEAR are two different variables. Traditionally, variable 
names are written in lower case. 

Variables must be explicitly declared. This "evil" is 
necessary if one is to overcome the nasty errors possible 
with default tying as available with FORTRAN and BASIC. 
On any significant size programming project. explicit typing 
becomes more an asset than a liability. A declaration con
sists of a type followed by a list of variables which have that 
type. such as 

int start.end,inc: 
Here. year is declared to be of type integer. The size of 

the number that can be stored in an int variable Is machine 
dependent as are most C data types. Other data types are 
char (character). short (short integer). long (long integer). 
unSigned integer. float (single precision floating point) and 
double (double precision floating point). Specific storage re
quirements for DEC systems are as follows: 

PDP-II VAX 

char 8 bits 8 bits 
short int 16 bits 16 bits 
int 16 bits 32 bits 
long int 32 bits 32 bits 
unSigned 16 bits 32 bits 
float 32 bits 32 bits 
double 64 bits 64 bits 
On some machines (I.e .. PDP· I I). int and short are the 

same. while on others (Le .. VAX) int and long are equivalent. 
On some non-DEC machines it is possible for short. long and 
int to have the same storage capacity. Float and double may 
also have the same precision. A char variable may be 6.7. B 
or more bits. Obviously these factors are important to pro
grammers writing code to be portable across different ma
chine ar:chitectures. Fortunately, there are techniques avail
able to Implement portable code across machines with dif
fering word sizes. These will be discussed in future articles. 

Variables are assigned values using the symbol " = ". 
The value assigned may be a constant. the value of another 
~ariable or the result of a function. or an expression involv
mg any or all of these. 

The printf function call has two arguments this time. a 
character string and an Integer variable year. The string 
serves as a format or edit mask and contains a special se
quenc~ %d which causes the first argument after the string 
to be IOterpreted and printed as a decimal integer. Other 
masking sequences exist for each data type and the masks 
present in the string determine the number and type of ar
guments that are expected after the first argument. The 

PACE so 

value of year will be inserted into the text string when It Is 
printed, followed by a new line as indicated by the n. The 
output generated is: This year is 1983. 

Note that year is defined inside the braces of main. an 
area which Is reserved for executable code. The definition int 
year: can be considered as executable. as storage for thI! 
variable year is allocated at run·time. and NOT at cotn~< I 
time. Variables declared within a function are local to 
function and are not accessible to other functions. They a~ 
created EACH time their parent function is invoked and dis
appear when that function is exited. For this reason they are 
known as automatic variables. 

Storage for automatic variables is typically allocated on 
the hardware stack. Therefore, a large number of concur· 
rent automatic variables. In particular arrays and structures 
may cause stack overflow. The size of the stack may be de
termined by the compiler and/or linker used. The IAS/RSX 
Task Builder has a default stack size allocation of 2S6 
words. Use the TBK STACK option to Change thIS. On 
VAX / VMS stackSize allocated by Linker can also be changed 
using the STACK option. 

Space for automatic variables is generally reserved by 
adjusting the stack pointer. Therefore, these variables 
should be explicitly initialized else they will contain garbage 

Let's look at a set of variable declarations. 
sub () 
I 

char cl.c2; 
short s; 
int I: 
long I: 
unsigned u; 
float f: 
double; 

On the PDP-I 1 . Z4 bytes are reserved on the stack for 
the eight automatic variables, one for each char. two each 
for short. Int and unsigned, four each for long and float and 
eight for double. On the VAX. 28 bytes are reserved with 
two extra for each long and unsigned variable. When func· 
tlon sub terminates. this storage space Is released by ad
justing the stack pointer to its value on input. If the declara· 
tlon for the char variable c2 is omitted on a POP system. the 
compiler still reserves 24 bytes. That Is. it forces word (even 
byte) alignment on the stack to avoid our friend, the Odd 
Address Trap. 

I hope this introduction has whet your appeute for 
more information about the C language. Next time we will 
take a look at some of the looping and branching constructs 
and wJll introduce symbolic constants and character 110. 
Future installments will be more ·'meaty. particularly In 

reference to code generation effiCiency and Will indude 
machine code examples as appropriate. Beginners or non· 
technical readers are encouraged to skip these technical con· 
sideratlons until they are more proftclent at the language. 

C you next time. 

Note, Rex Jae-schke lS a consultant. educator atl(l wnw based III thf 
Washington. DC area HIS current Interests maude languages 110 partICU 
la r C atl(l PASCAl...). atl(l the user of m~rocomputers ' or dlstnbuted d~tJ 
proasslng. communk:ations al'ld computer aide<leduc.atlOn B 
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Legal Care for Your Software 
By Daniel Remer 
Nolo Press. 1983 
Berkley. CA 
247 Pages. 519.95 

If you are Involved on any level 
with software development. "Legal 
care for Your Software," is required 
reading. This mOdestly priced paper
back is an excellent primer on the regal 
rules relating to the development. pro
tection, and marketing of software. 

Remer. who Is an attorney and 
software enthusiast. asserts that the 
best way to avoid legal pitfalls Is to 
prevent problems from occurring In 
the first place. He makes his reader 
very aware that full legal protection 
begins with your having a bit of knowl
edge about what legal tools are avail
able and what kinds of problems you 
might encounter. Written in plain 
English. Remer defines the legal doc
trines and devices that affect software 
and relates these to practical problem 
situations. 

For example. what jf you misspell 
your name or insert an Incorrect name 
on your copyright notice? Under the 
CoPyright Act of 1976, your notice is 
still valid. You would have five years to 
correct this common defect. 

Each chapter of Remer's book is 
dedicated to a discussion of a Specific 
area of law: trade secrets, copyrights, 
contracts, trademarks. patents. and 
more. Within each chapter. Remer 
covers his topic thoroughly but he is 
not overly technical. In the appendices 
there are sample contracts _ the per. 
forated paper makes them easy to tear 
out and use. 

The book presents a plethora of 
self-help legal prevention measures 
and is a treasure for any serious soft
ware developer. 
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VAX- t 1 Assembly Language 
Programming 
By Sara Baase 
New Jersey 
407 Pages 

This is one of the rare VAX tJoojI 

on the market which is not publlShe. 
by DEC. 

It is extremely well written. It CCft 

tains information which Is useful 11 
the novice as well as the expenero: 
assembly language programmer. J 
quick look at the table of contents 
lustrates how much usefullnformaoo 
this book contains _ Chapter ~ 
Machine Organization: Chapter 5: $irr. 
pie I/ O Macros: Chapter 12: Bit and Bi 
Field Operations: and my favont! 
Chapter 15: Input and Output USill! 
RMS. 

Each chapter contains many goa 
examples which help the reader under 
stand the text. The examples are gen 
eraJly Short. clear. and well presented 

At the end of each chapter anum 
ber of exerdses are included which . 
lustrate the imponant points. Unfoc 
tunately. answers are only provided to 
about one-third of the questlOOS 
Spending over an hour to SOlve the el 
ercises for one chapter and not bell~ 
able to determine If they were corr« 
was extremely annoymg 

After reading this book. I had 
good Understanding of VAX assem~ 
language programming, as well ~ 
with the VAX architecture in general. 
would highly recommend it to anyol') 
with a desire to explore either of thes: 
subjects. 
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(Editor's Note: For assistance in reviewing the new 
"BASIC For The DEClO" we asked Anthony Stracciolini 
for his expert opinion. Tony is the manager of The 
Medical School Computer Facility of the University of 
Pennsylvania. Philadelphia. PA.) 

BASIC For The DEC 1 0 
By Irmtraud Seeberg & Cynthia Ma 
Engineering Press. Inc. 1982 

This manual was designed to di
rect a student through a step-by·step 
approach to learning BASIC on the 
OECIO system. 

In the beginning. the student is In
troduced to the DEClO system pius all 
of the commands necessary to operate 
the BASIC system. Subsequent chap-

rs lead the student through BASIC 
rms and simple expressions. compu

tations. branching. looping. sub
scripted variables. Input-output con
trol. functions. subroutines. and fin· 
ally. file processing. Each chapter con
tlIns examples with flow charts. list
Ings. and responses that show the stu· 
dent what he should receive if the 
problem was property entered Into the 
computer, Each chapter concludes 
With a set of exercises and program· 
mmg problems deSigned to reinforce 
the objectJves the chapter. and allow 
the student to have an Interactive 
learrung experience With the BASIC 
'YStPm. 

While I believe that the authors 
'laVe accomplished their goal of intn>-
10009 the student to BASIC on the 
:JEcIO system. I question the wisdom 
If Including a section on MAT state· 

ments for matrix manipulation in 
Chapter Six on subscripted variables. 
The original Dartmouth version of 
BASIC included this aspect of matrix 
operations however. in today's world 
of microcomputers. MAT operations 
are considered to be an unnecessary ex· 
pansion of the BASIC software. Fur
ther. matrix operations are easily pro
grammed through the use of "FOR" 
loops. Broader discussions and ex· 
amples concerning matrix algebra 
would be more suited. 

In the chapter on file processing. 
the authors have excluded the concept 
of random access files. In today's world 
of databases and database manage· 
ment systems. the subject of random 
access file processing is critical. A dis
cussion of the concept of random ac
cess files. and how it is implemented in 
BASIC on the DEClO should have been 
Included. 

This manual can be considered a 
sufficient starting point for a student 
desiring to learn BASIC on the DEClO. 
With BASIC as a background. the 
novice programmer can then move to 
any other computer system that offers 
a BASIC system. PJ 
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RSX INDIRECT COMMAND FILES 
By Allen A. Watson. The Record. Hackensack. rt.J 

Here are more "Nifty Things To 00 with RSX Indirect Command Files. " in our continuing series on 
hints. kinks. and tricks using RSX Indirect Command Files. Remember that the articles assume you 
know how to write the basic Indirect Command Files: I.e .. combining complies and task builds. set
ting up a job and prompting the user for options. or running a whole series of PIP copies or deletes. 

NESTED COMMAND FILES AND PARAMETERS 

As with other programming languages. Indirect can 
have external subroutines. In the form of nested or chained 
command files. Standard Indirect allows up to four levels of 
nesting: this can be decreased (but not increased) through 
another task build option in [1.Z0]ICMBLD.BLD. Nested com
mand files are Invoked by saying "@filename" from within 
a command file. 

When Indirect encounters a ".EXIT" statement in a 
secondary (nested) command file it returns to the called 
command file where it left off: if Indirect encounters a 
".sTOP" command. it exits the entire command file se
quence. back to MCR or DCL. 
Passing Parameters to Command Files 

When a command file is invoked - whether from MCR 
or from within another command file - the entire com
mand line (including "filespec") Is put into the variable COM
MAN. Indirect then automatically parses any parameters 
following "filespec"" Into the reserved local symbols PI 
through P9. using a single blank as the parameter 
separator. (TWo or more successive blanks will result in null 
parameters.) The symbol PO is assigned the string "filespec" 
(l have never found any use for this; when would a com
mand file not already know its own name? It would be bet
ter if what got passed was the name of the caller.) 

It is not well documented that alphabetic strings pass
ed as parameters are always translated to upper case before 
being stored in the parameter variables. This happens 
whether or not you enclose them in quotes: In fact. the 
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quotes go along as part of the parameter. The parsing is 
done strictly on separating blanks. There Is no way I have 
found to pass lower case letters to command files in a c0m

mand line. 
Finally (and this also Is undocumented). the spedal sym. 

bol < STRLEN > Is set to the number of parameters I1!C€lv· 
ed. including PO. Thus. when "@TEST ONE"' Is executed. 
when you enter TEST.CMD. < STRLEN > will be set to 2 

Note that all of these symbOls are local: that Is. they 
have these values only in the one command file. If A.CMD 
calls B.CMD with a parameter list. B.CMD receives its own 
set of parameters. and when Indirect returns to A,CMD, the 
parameter symbolS there will have retalned whatever value 
they had before the call. 

Checking for Required Parameters 
The fact that PI through P9 are assigned null strings if 

no parameter is given (they are not undefined) makes it easy 
to test whether or not a parameter was given. The com
mand file in Figure A illustrates how to check for 
parameters and prompt If required ones are omitted. 

You could also test fOf parameters by using the fact 
that < STRLEN> is set to the parameter count (including 
PO). I would start by saving the count in another symbol . 
since < SfRLEN > gets reset by any string operation: 

.SETN PARMS < STRLEN > 

.IF PARMS < = 1 : Tests to see If PI was not given 

.IF PARMS < = Z : Tests to see if PZ was not given 

.IF PARMS > 3 : Tests to see if P3 was given 

.: ETCETERA 
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The WDCl1 series ... 

The FIRST 
family of 
Winchesterl 
Floppy 
controllers 
for the 
LSI·11/Q·Bus 
WDC11 connected to a VERTEX V 170 51/.1" Winchester disk drive 
(56.6 Mb) and a shugart SA810 8" floppy disk drive. (Notice the 
simple interconnect.) 

NEW FEATURES: • AUTO CONFIGURATION . TRANSPARENT BAD BLOCK REASSIGNMENT 
• 70% FASTER PERFORMANCE . 22 BIT ADDRESSING ON WINCHESTER AND FLOPPY 
• SUPPORTS REMOVABLE CARTRIDGE WINCH ESTERS 

Unsurpassed Freedom of Choice 
Choose the disk drive sizes that are right for YOUR application: The WOel1 controls 8" and 5.25" drives, 
Winchester and lIoppy. 
The OEC emulations that YOU need: AKOS. AL01/02, AP02J03 for the Winchester and RX02l03 for the 
lIopp)'. All emulations provide 22-bit addressing (RLV12-compatible). 

The disk drive vendors that YOU want to use: 58agate , Shugart, Disctron (AMS) Vertex, ATASI , OMA, 
Quantum, Tandon, Computer Memories, Aodime, Ampex, BASF, Memorex, Micro Peripherals. Anydrive 
with a standard Interface ST506, SA1000, SABOO/850, or TM1QO.4 can be controlled by the WOC11 . 

The controller form·factor YOU want: A single, dual-width card includes the Winchester controller, the 
floppy controller and an intelligent bootstrap. There is no external formatter board that you need to mount 
and supply power to. The WOC" requires only 2.7A of +5V. 
The configurations YOU need: The WOC11 is available as a single board , a pre-packaged disk sub
system, or a complete computer system. Systems come in rack-mountable or table top enclosures. 

The experience YOU are looking for: Andromeda has been shipping WOC11 's since the summerof 1981. 
The growth potential that YOU require: The wocn is easily adaptable to new, higher capacity, higher 
performance disk drives as they become available. New emulations and data formats can be handled in 
a similar fashion. 

DEC, LSI-1' , O-BUS, AK05 , AL01J02 , AP02/03 and AX02/03 are trademarks of the Digital Equipment Corp. 
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.GOTO 60 
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stert by suing Ul e oount 1n anoUl.r " Y81>o1, slno. <STRLDI) gete 
rout by any It r 1ng OP.rltiOn: 

.SETII PARKS <STRLDI) 

.U PARMS Co , ; T •• la to H. if PI I/U not gi .... n 

.IF P.IJIMS <. 2 ; T.n, to ".. if F2 I/Ia not o:iv.n 
IF PUMS ) 1 rut l to "'e if '3 I/U Elven 

. ; n'CETbA 

FIGURE A. 

PASSING INFORMATION USING GLOBAL SYSTEMS 
Ind irect also allows the definition of global symbols 

that are know n to all the levels of nested command files 
during execution, similar t o FOR'mAN COMMON. 
Enabling Globals 

Each command fi le that is to have access to the global 
symbols must contain the Ilne ··.ENABLE GLOBAL" to allow 
reference to the symbols. When global symbols are used, tt 
Is not necessary to pass information in parameters. 

A global symbol must begin with a dollar Sign; any sym. 
bol beginning w ith a dollar sign is a global. 

Figure B is a Simple exercise showing global symbols: 
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FILEi.CHD : 

.enabla substitution 

.enable &lobal 

.ukn ANUM Enter global nuabar 
askn HUM Entar loeal nu.bar 

!!FILEB 
; Sack in FILEi 
i $HUM ~ '$HUM', HUH. 'HUH' 
• EXIT 

FILEB.CHD: 

.enable substitution 

.enable global 

.1t"df $NUH i In FILES, $HUH 15 known to be '$hVM' 

.Mltn $HUH 100 

.setn HUH 0 
i In FILEB the loeal HUH is .. t to 0 
. EXIT 

FIGURE B. 

If you run these files you will see that the gk)baJ, SNUJ.I 
which Is altered In ALEB. is also altered when we retumto 
F1LEA, whereas the local symbol NUM retains tts CJOgml 
value . 

Making Local Symbols Globa l 
By using a switch. " fLO" . you can cause all of a c:oro

mand file's local symbols to be known to another cornmarxl 
file. For example. in the above example. If the call to Al£8 
were changed to ··@FILEBfLO'·. then NUM would be treatEd 
exactly as If It were a global symbol . When FiLEB aitertd It. 
it would be altered for FILEA also. In effect. the fLO SWltdl 

makes all local symbols into globals for that one cornman:! 
fi le Invocation only. 
Returning Values from Nested Command Files 

Global symbols (or the fLO switch) can, as has Just
seen. be used to return values from a nested command fir 
t o t he caller. Besides global symbols, there are two meansd 
returning information from a command file to Its caller: the 
special symbols "<EXSTAT>" and "< EXS"TRI> " l1'd 
predefined symbols are g~bal In scope even If GLOBAL hIS 
not been enabled. 

Exit status (EXSTAT) is set by the .EXIT· statement ~ 
Is normally set to a numeric value of 1. representing SI.J('CeSS 

(Exit status Is also set by any task executed from OJ can
rnand file that Issues status upon exit. such as PiP, fAA(. 
TKB. or any complier.) You can cause status to be set t1J 

another value Indicating an error condition so that upCl'l 
retum from the nested file, the caller can test It and QfJ 
appropriate action. For example. a nested command fjleQII 
exit with ··.EXIT 2". The calling file can then test this upa1 
retum: 

@subfile 

.IF < ExsrAT> = 2 .GOTO EAR2 

l""M£ OEC PHOfESSiOhAL JA/II1JJIr'f 1" 



The EXSTRI sym bol Is a string variable you can setJust 
prior to exiting to pass addit ional Information back to t he 
caller. Simply use 

.sETS < EXSTRI > "Text string of Information for 

caller" 
.EXIT 
The caller can then do whatever necessary with the in

fonnation passed back. 
Figure C Is an example of a command file DEVONL.CMD 

that passes back to the caller a list of all devices of a certain 
type that are on·line. The caller can then parse EXSTRI to 
Isolate the devlce names. DEVONL uses the powerful 
".TfSTDEVICE" command. Just by changing the ·'.TEST' line 
to refer to "MOU" Instead of "ONL", you could create a com
mand fi le to test which devices of a type are mounted for 
Files-11 access, 

FROM THE 
PUBLISHERS ••• 

.•. continued from page 4 

Lean and Mean, the new DEC machine. 
That was the deSCrIption of the new cor
porate structure after reorganization In 
Maynard, 

Promtses, promISeS. 
Instead we got total ronfusion. OrderS 

were Jest. shipping estimates were unavall· 
able and the company surpriSed the flnan· 
cial wor1d by not knowing what was hap. 
pening to Itself, 

A promise fulfilled was my Rainbow 
100. I haven't had this much fun Wtth a 
computer since I first used a PDP-6ln 1967, 
FORTRAN. BASIC, spreadsheetS, word proc· 
essors, data baseS. games, communications 
and more, Fun. useful and growing every
day, Bot If the Rainbow was a promise 
made good. the Professional 3SO was one 
not kept. Where is the telephone manage
ment system that looked like It had possibil
ities? Why isln there a real BASiC (commer. 
ciaI kind) In the toolkit? And why do thoSe 
menus keep software suppliers from ITIO\I. 

I!'WI their PDP·11 software to the Pro? 
Thiny:. ~'l! fip"tJly begtnnlng to happen with 
the Pro and maybe next year they can keep 
some promises too. 

DEVONL . CHD: 
. ena ble subst i t ution 
.IF Pl : ••. EI IT II 
. SETH N 0 

I Error r eturn , no paramet er 

. SETS BUf U 

. SETN HAl 7 

.LooP: 
. SETS DEY Pl.-'N ' -. - :

.TKSTDEVICE ' DEY ' 

.TEST <EISTRI) · ONL-

. I f <STRLEN ) ~ 0 .OOTO SKIP 

. SiTS BU F BUF. DEY.- -
. SII P: 

, I NC H 
. I f N <. HAl .OOTO LOOP 

. SETS <EISTRI) BUF 
i EI STRI i s ' <EISTR I) ' 
, I F Pl : · TT- . EIIT 2 I Warni ng, list i ncomplete 
. IF BUF ~ ••• EXIT 5 I Severe error , no such dev1ces . 
. ElIT 

FIGU RE C, 

Smooth transition Ih{' aclll It) 
reo:luired 10 ch.Jn~e I ~ often as 
crud.l l as Iho dldnge itself, DI SC 
rocognj,:es how plvolallhe pro
U'lioS of {'volution (.dn be in busl
neu I;olllputing applications, 
OB I •. Ihl' business language for 
DEC 1'01'·1 1 and VAX computers. 
rl'fll'(.ts Ihls conc;ern in one of its 
llI11jor design considerations: 
Portabi lity. 

0111. por ta bility means II broad 
Ulpal..itv 10 transport ,'our edsl· 
Ing soltl\'dfe as ~ou oulgrow your 
hllrtlWllrll, II milan, CitSO of i n
lIotdlldtJon, swift modif ication of 
lilt's .md II COllt;tmlrdt ion on de
I'elupnlt'nl not Illdlntl!lUUlCe. 
Thu J ost lind (;Olllpll'xi t), of the 
upgrading procedure Is gre,1I1y 
diminished by 1'lrlut1 uf 081. '5 
luhlJr('nt upward complilibilil)'. 

Smuoth paSlio.lge In all e,,,iron· 
111('111 of pl'fpolUdl Lilang(': The 
DI SC COlllmitment 10 Ihe DEC 
US(,f through UBI., 

II 

The really successful people In this 
wor1d are not Just the ones with "promise:' 
but the ones that go out and "get it done," 
That goes for companies as well as people. 
The time has rome for DEC to go forward 
and do it "GET IT DONE." JJJb aRADS/IAW IIOAO Sl'rn; 140 SACRAMfSTt}. CA 'UU7 81f, JIIS·718' lWX 910 :167,1101 

II 
CIAC'I.E 01:J2 ON IlEAO£A CAIIO 
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THE MAILING LIST 
AND I 
By Frank R. Borger 

Michael Reese Hospital and Medical Center. Chicago. Il 

WILL THE REAL JOH N DOE 

PLEASE STAND UP! 

It doesn't make sense to me. J work with computers. I 
program them. I fix them when they break. The ones 
around me like me. and r like them. but the ones far away 
that have me on their mailing lists just love to do things to 
my address. J must admit. my full address is a handful: 

Frank R. Borger. Physicist 
Instrumentation Division Head 
Department of Medical Physics 
Mail Stop: MRMEZZ 
Michael Reese Hospital and Medical Center 
29th Street and Ellis Avenue 
Chicago, IL. 60616 

That's a bit much for the average mailing list software 
to handle. but ever since I got on my first maillng list at 
work. rve had more than my share of trouble. 

My first problem was with an engineers book club. I 
wrote them with what I thought was a reasonable request, 
that they include my department or my mail stop in my ad. 
dress, (I was often getting the books before I got the card to 
send in saying don't send the book,) After several attempts 
(including punching one letter on paper tape, and sending 
just the tape to the publisher's data processing 
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department). I gave up and quit the club. I did learn ~ 
thing: it's easy to get your name on a list. but hard to get it 
off or change It. 

Since then, things have gone from bad to worse, I 
quickly discovered (by filling out a few request card~ at the 
back of magazines) that people had trouble reading my 
printing , "I'll solve that," I said. and wrote a program tD 

rint my return address on peel.off gummed labels on our 
~36. Surprise! The LA36 lower case "g" IOO~ ~ much 
like an "s," As a result, I'm on ~veral mailing I~sts as 
"BORSER." (I've even had correct malhng labels hand uncor· 
rected" to say "BORSER,")" .. .. 

I have also seen " Frank R. be reduced to F, R, and 
then"F R" and finally "FA" until some brilliant program 
decided that "FR" was an abbreviation for " Father.R Some 
computer somewhere thinks I'm a priestUl (At Chicago's 
largest Jewish hospital. no lessl) 

Computers (or people) also seem to have a la~e pr0b
lem with abbreviations for " PHYSICISf." and our mall room, 
too, was sometimes confused depending on the abbrevia
tion used, I'm used to getting mail with the remark "NOT A 
PHYSICIAN" scrawled on the front. but I still haven't gotten 
over the letter I received with the remark, "NOT iN 
PSYCHIATRY" noted at the top. and with an even more 
biting "BUT SHOULD BE" added below. 

Computers also have a tendency to try to promote me 
beyond my real position. Although I'm only "HEAD" of a 
small (J..person) " DIVISION" of one " OEPARTMENT' of the 
hOSpital, mailing list programs must be based toWard err· 
tain words such as "HEAD." On occasion I appear to be either 
"HEAD" or " PRESIDENT' of this institution, (I hope the real 
president doesn't take offense. I'm not really gunning for hIS 
job.) 

I've seen " DEPARTMENT OF MEDICAL PHYSICS" get 
clobbered In various ways ("DEPT OF MEDiCA, ' "MEDICA 
MED," etc.) but I'm amazed at the letter Writing software 
that managed to take our mail stop, " MR MEZZ" (it stands 
for "MAIN REESE, MEZZANINE") as a name, and started out 
the letter, " DEAR MR MEZZ:" 

Even the hospital's name has taken its licks, I can 
understand a shortening to " MICHAEL REESE HOSP, but 
I've gotten mall addressed to "MICHAEL REESE SHOP, and 
to the " NED CENTER" (where all the guys named Ned 
meet, I guess), 1lle worst cut was the letter addressed to 
" MICHAEL R. HOSP" which began " DEAR MiSTER HOSf': 
and later got even chummier, . ,. 'YES MICHAEl... yOU 
TOO .. :' somehow the idea of a computer getting chummy 
with a hospital doesn't seem to work. Where can they bf 
seen together? 

Maybe things will get better, but I'm not hoIdulg my 
breath, That book club I dropped out of a few years ago had 
a cryptic code "APD" next to my last name. You guessed It. I 
Just got a letter from TIme. Inc. asking, "HOW CAN F APD 
get the Hammond Wood Atlas FREET 

Some days I think that I should have become a mUSl(.'lan 
as my father wanted, B 



THE DRS DECISION: PART nIL -----'-'-=-'~...!:!!.!..!...!!{[-

IS YOUR 
DATA BASE SYSTEM 

"OEM-ER" FRIENDL Y? 
( !" '\ 

I t:' I 
l~~=r=:::::;:;::j 

.c:t: Co..- '-~ ~ .:::c:.L.._______ ~ t:.....______ _ ___ ~ 

If your turnkey system doesn't have a strong DBMS to lean on, then you might be losing potential 
buyers When software buyers evaluate a turnkey system today. they base much of their decision on 
the strength of the DBMS foundation thai supports the product. They know that a good DBMS 
foundation provides power and data integrity without loss of response, flexibil ity or security. Also , 
they must be certain thai as the DBMS is enhanced, their application will benefit. 

DRS, the comple te data base management system from Advanced Data Management. offers all of 
these benefits to software buyers, plus even more lor the OEM·er. Beyond providing a data base 
system with lis own Query language, screen-oriented transaction processor. sophisticated report 
writer and host-language mterface. DRS features PDP-l1 . VAX and IBM versions. the ability to add 
user-defmed commands to the Query language. execute-on ly versions. and one of the most 
extensive debugging facilities in the industry today. DRS is designed to help you. the system 
bUilder, deliver the goods I 

I • 
I , 
I 

Also, we realize how important strong service and support are to you. DRS ~ ~ i 
has a comprehensive maintenance program that includes complete train- .~';IJj J 

mg, HoUme service, and a uniQue on-line trouble-shooting response 9 ~ I' 
system And you will f ind that we have one of the most OEM-ar fnandfy ..... 

discount schedules In the business. ill~\:l ev------11 

Lat us help you get the "word" ... 
on how over 200 users have managed I 

some very complex applications using DRS; II Send me the word I 
... often without a programmer! 

ADVANCED DATA MANAGEMENT :1 I 
15-17 Main Street . 

Kingston, NJ 08528 Ii, I 
(609) 799-4600 ' 

CWl..E DUB ON READEA CARD , 
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Note: [n the last issue (Vo[. 2 No.6), the elements required to d~~e[op the Functional 
Specifications were defined. This article will continue the ~mtion Ph~ elements 
and detail required to structure the information withm the Functional Spec 
document. 

SYSTEM METHODOLOGY 
PART 4 Continued 

BRINGING THE PROJECT INTO VIEW 

By Robert J. Walsh. Winter Park, FL 

The purpose of the Definition Phase is to produce a 
document that will define the new architecture of the 
system to the user in user terminology. The document, or 
Functional Specification produced at the end of the phase is 
the operational contract between the user, management 
and the data processing function. [n addition. it will be used 
as input to the next phase. the Design Phase, where It will 
be reformatted into a programmer readable document. The 
user talks a different language than the technical staff and 
should not be expected to decipher a programmer specifica. 
tion into an acceptable English translation. 

As each phase is completed. more and more resources 
will have been expended and will be committed. It Is. there
fore, important to include as much detail as possible into the 
Functional Spec to allow management to determine if the 
project Is on course, within budget and stili worth pursuing. 

Incomplete specs will only cause management to assume 
something is going to be done in a certain way when. in ef. 
fect. it may have been eliminated altogetherl Once manage
ment becomes familiar with a standardized layout of a cor. 
porate Functional Spec, they will be able to pick and choose 
which sections are of interest to them on any given project 
and review those sections in detail. For example, the sales 
manager will be looking for report detail while the computer 
operation·s manager will be looking for new or additional 
hardware requirements. including scheduling factors. 

The other specification elements will be used as supple
ment or for referral purposes as needed. In any case, much 
of the information developed during this phase will serve as 
a project directional and developmental checklist and, 
unless severe changes are made. can be used as part of or as 
direct input to the Design Phase Document. The number of 
items (or segments) required in a Functional Spec will vary 
from corporation to corporation. 

FUNCTIONAL SPECIFICATION CONTENTS AND 
STRUCTURE 

The Functional Specification is to the user what an ar· 
chitectural drawing is to the builder. It specifies the struc· 
tural requirements, defines parameters, ldenttfies certain 
materials required to complete the project and presents a 
list of regulations, restraints and constraints. It allows ~ 
··builder" to grasp the overall impact of the new product and 
plan his resources and time accordingiy. 

1. THE TITLE PAGE - Should contain the fOilowmg: 
• The name and identification (number) of the pro.JeCl 
• The analyst(s) name and title. 
• The date the report was produced. 
2. THE TABLE OF CONTENTS _ contains the map 

headings and page numbers of each section. In additIOn, It 
should contain a list of subtopics. also cross-referenced to a 
page number for easy referral purposes. This Is especially 
handy during a formal presentation. 

3. THE EXECUTIVE OVERVIEW _ TIle first map sec· 
tion in the Functional Spec is the Executive OVerview 
Although it Is the first meaty segment in the FS. it is ncr· 
mally the last section to be written. since it gleans Its infor· 
mation from the main body of the report. The Executrr'e 
Overview Is geared to senior and middle management and 
contains. In not more than two or three pages, a bnef sum
mary of highlights of the report. Included in the ExecuDW 
Overview are: 

• The project's scope and objectives. normally a very 
brief summary of decisions made and pro)ect direc
tions decided on at the end of the prevIOUS phase 

• The system overview, which is a thumbnail sketch CJ 
brief analysis of the high points of the new system 

• Any deviations from the project's original resource 
projections or direction. 
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The Lasergrafix 1200 

Now Your DEC 
Doesn't Have To 

Think About 
Printing. 

The DEC compatible Lasergrafix 1200 page 
printer from Quality Micro Systems has a 
mind of its own. An imelligent controller 
that takes simple print commands through 
your normal data stream. And applicanons 
firmware to support (roff. Tektronix·, 
Calcomp··, and Versatec···. To take a load 
off your computer's mind. 

Full bit mapped page graphics Jet 
you merge text and graphics on the same 
page. Simplify all your graphics applica
tions - including letter quality word pro
cessing. With 12 standard type fonts. and 
many more available. (You can even create 
your own.) 

All with a crisp resolution of 90.000 
dots per square inch, and a whisper-quiet 
printing speed of tvotelve pages per minute. 

Think about the DEC com patible 
Lasergrafix 1200. More graphics with less 
memory overhead. Ask for a demonscra
tion coday. 

It's the most thoughtful thing you 
can do for your DEC. 

·ld<'ronb<"".~_b~oflS_-' 
· ·,,*omp"".~b~oI~Comput .. I'rodt.oaJ.-. 
··~It.rtpo_"_of~-' 

13MB 
QUAUTY MICRO SYSTEMS,INC. 

P.O. Box 81ZSO MobiIe.Al36689 
~ (Z05)633-43OO ~ RCA Z660 13 

WHERE IMAGINATION LEADS 

D Xnd me lhe Lasersraftx 1200 Infom'I.ltlon P~e!. s.vnpIes 
01 rnbtC'd fonlS. srolPhks oVld ~h1ng ~ II does. 

D l'Ie~cor\lact me IOdlfange" demonstration. 
N~,. ____________ n~, ________ __ 

~~,.----------------------
~r~' __________________________ ___ 

Type of S)'SIerTl you Me flOW using, ____________ _ 

Nurrber 01 print VoIOI1o.sliItIons you ~ cOO5ldertng: ____ _ 

rrtme~dons /Of printer: ______________ _ 

QUALITY MICRO SYSTEMS INC. 
P.O. Bo. B1250 · Mobil., AL 36689 



• Any potential problems. concerns. restraints and con
straints should be highlighted. 

• A summary of total system impact on corporate 
resources. 

• A summary of the benefits associated with the proj
ect Oust In case they forgot). 

• And In some cases. a copy of the original Project In
itiation form. 

4. PROJECTED SYSTEM COSTS AND RESOURCE 
ALLOCATIONS - Most of the projected costs and resources 
were identified during the first two phases. Unless there 
was a drastic deviation from those projections. this segment 
can be optional. or at least provided as a reference segment 
in the appendices. If this segment Is to be part of the main 
body of the report. include the following: 

• A summary of the costs for the first three phases. 
Show any deviations and be prepared to explain why 
you are over budget. 

• A proJection of costs and resources for the next 
phase. This should be fairly accurate. depending on 
the changes recommended during this phase. 

• A guesstimate of costs and resource projections for 
the remaining phases. 

• Include a GANTI or similar projection chart. if it will 
help in your presentation. 

5. THE DETAILED OVERVIEW - is the guts of the 
report, written In user friendly language. It should contain 
everything the user must be aware of to make a decision to 
determine If the project is still on the right track. within the 
scope of the original PI request and if it is still feasible and 
within the realm of corporate resources. It contains: 

• An expanded. or more detailed Executive Overview. 
• A general narrative. explaining the new proj

ect/system In detail. 
• The new system workflow. both manual and 

automated. 
• A summary of each affected subsystem (new and 

old). 
• A summary of any new hardware or software re

quirements. 
• A summary of the new system's operating environ. 

ment. 
Although the following segments of this report will 

contain substantial system detail. this portion should pro
vide at least a brief listing of: 

• The inputs to the new system. 
• Any special proceSSi ng functions. calculations or 

algorithms used. 
• The new or redeSigned reports or other outputs. 
• Any new database fields used or reallocated for new 

use. This would include any new database(s) to be 
designed. 

• New or revised files to be created or accessed. 
• Potential system interfaces. 
• Any new or additional communications or teleproc. 

esslng programming and equipment requirements. 
• Special on-line commands. 
• Controls. including auditing procedures. 
• And any other items that might prove of interest or 

reference for the User and/or management. 

6. FUNCTIONAL FLOWCHARTS - The Inclusion 
segment Into the Functional Specifications is debatable. 
nothing else. it serves as a checklist or referral to th":~i~ I 
Manager to insure that nothing has been forgotten ft 
system. Functional flowcharts can be included for the (revis
ed) manual system and new user operational system and 
detailed to the hardware/software level. In each case, the 
charts can be detailed to several operational levels: 

• The macro or total overview level provides a depart. 
mental macro block diagram of the total system. 

• The intermediate level decomposes the macro 
"boxes" Into functions within each department ({ 
system flow. 

• The micro level details the workflow through each In
termediate level. 

Of course. we can get carried away with our artwork 
and detailed workflow and carry it down to the micro.mlcro 
or mlcro-mlcro-mlcro level. which no one will understand ({ 
care to read ... until an Item is missed from one block after 
implementation! 

7 . FUNCTIONAL PROCESSING REQUIREMENTS -
Smaller systems may Include this segment as part of the 
Detailed Overview Description segment of the specs. 
However. when designing larger systems. it would be ad
visable to include a separate segment since the purpose of 
the Detailed Overview is to define the system withOut USIng 
"bits and bytes" terminology. 

The main function of this segment Is to detail the func· 
tional processing Information that makes the system WIX"Il 
Included are the following: 

• An expanded functional view of each subsyst2m 
specified In the Detailed Overview system narrative 
segment. 

• A detailed look at special calculations and algonthms 
used to manipulate the system data. 

• A detailed list of eXisting program revisions reqUired 
• A detailed list of interfaces that must be accessed or 

changed and the impact of those revisions. 
8. SYSTEM INPUTS - Can range from a punched card 

to a remote on-line entry in TImbuktu. A sample layout 
should be provided on a standard corporate form. If rt
quired. the fOllowing information should also be Included 

• Estimated and projected volumes. 
• A bnef description of each transactlon's usage 
• A transaction (cOde) grouping. as debits. Credits. In

quiries. etc. 

• A list and defimtion of each Input element In most 
cases. the layout form may be enough 

• A cross-reference of each Input element to a file. dati 
base. OUtput record or other such usage area Somt
one may ask. "What do we need all this for? If you 
don 't understand why the form has been de5lQned. 
then how can you justify its existence? 

9. SYSTEMS OUTPUTS - can be cla5SIfied as anyttung 
used by the customer. vendor, user, management auditors cr 
anyone else directly or indirectly affected by the system It 
can be hardcopy or retrievable by an on-line method It may 
be paper. tape. magnetic tape/ disk. microfilm (fiche) or an) 
other electronic. mechanical or human readable document 

In general. the following informaMn should be sup-



BASIS retrieves 
information from 
1 to 10,000,000 

records in 
nothing flat. 

VISIT US AT DEXPO EAST 
APRIL 4-6. 1984. BOOTH -828 

CIIICI.l DI75 ON M:ADD'I CAIal 

Ti red of manually searching 
through massive files of 
data? Let BASIS turn your 
ex ist ing fi les into an auto
mated In formation Center. 

Imagine a system that 
retrieves textual informa
tion within seconds, the 
same way a database man
agement system retrieves 
data. That's BASIS, a 
proven, interactive retrieva l 
system that does much 
more than examine titles. 

BASIS actuall y probes to 
find the key 'NOrd or phrase 
you're looking for w ithin 
any record . Then it displays 
a list o f all records contain
ing the word or phrase you 
speci f ied. BAS IS also dis-

plays any or all o f the infor
mat ion, and prin ts hard 
copy if you want. 

BASIScan turn your exist
ing fi les into an automated 
In formation Cen ter within 
a few days. So if you have 
one or ten million records 
that need rapid referenc
ing, see what BASIS can do 
fo r you. Call or wri te for a 
descript ive brochure today. 

~~ 
.."..,~ 

Battelle 
Software Products Center 

505 KinK Avenue 
Columbu~. Ohio -43201 

Te~phone rbl-4 ) 424 - 5524 

BASIS runs on IXC VAX" , PrIm(' ~ w .. ". VS mlnl(ompu~. ~nd on IS"\. 
cae. IXC ' .. nd UrllVOl( "'.,,"fr ......... IXC .. nd VAX ill1' Ir~ 01 0'1:,«01 
[QU'PIM"I <:orpo. .. hon 
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plied for reference: 
• A brief description of the output and its reason for 

existence. 
• A list and definition of each element, cross

referenced to a source similar to the input document. 
• The report sequence, frequency. distribution and 

copies (ply) produced. 
• Make certain there Is not a built-in redundancy 

related to several reports. or reports created and sent 
to people who will never use them. 

10. DATABASE/FILE DEFJNITIONS - In most cases, 
this segment will not be of much value to management. ex
cept perhaps to those Involved in the computer operations 
area. However, this reference segment will enable the proJ
ect manager to better understand the complexities of the 
system and help prevent later additions or revisions by Iden
tifying those sometimes "nasty" technical requirements 
vital to this bits and bytes segment of development. 

In general, this segment will include any new magnetic 
flies created or maintained as a by-product of the system. It 
will specify new database files or fields to be added. accessed. 
revised or eliminated. It will allow the computer operations 
section to assess their resource allocations. especially If new 
hardware is to be added. additional tapes have to be hung, 
or disk drives manipulated during the course of running the 
system. This could require additional staff which may have 
to be hired and trained prior to system implementation. 

The following information should be proVided: 
• A brief description of the new filets) or database! 

eJement(s). 

• A list of each new element. cross-referenced to Its ac
cessing source. 

• A description of each new data element (file or 
database) to include: 

-The element name. 
-A brief element description. 
-The Originating source (Input. file or database). 
-If the element Is optional or required. 
-Specific field characteristics. 
-Allowable default values. 
-Editing and validation requirements. 

If this seems like more work than should be required 
during this "early" phase. you may be right. However. it is 
better to identify any major requirements (or pitfalls) at this 
stage in the project than during the programming phase 
when changes or additions can be disastrous! 

11. SCREEN (CAl) LAYOUTS - Another overlooked 
segment of the Functional Spec is the screen layout seg. 
ment. Most corporations have developed a standardized 
form to show what the actual screen display will look like. 
The user should provide major input t o this segment since it 
is his people w ho will be working with the new system. 
However. it should be pointed out that the user doesn't 
always have the best solutions. 

It is sometimes advisable to show at least two screen 
layouts for complex designs . . . just in case there is some 
point of conflict. In addition. show each access level. that is. 
If several levels Of Inquiry are necessary for each screen ... 
then show them. 
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12.0N-UNE COMMANDS. RESPONSES AND 
CEDURES - The purpose of this segment of the report 
group together all new on-line commands, responses 
procedures applicable to the user area. This will allow 
user to grasp the full impact of the system. 

Take. for example. a simple manual system ~,~::I~ 
line employee's only previous contact with an e 
device was the telephone. With the new system 
employee will have a terminal to cope with and a multitude 
of CRT entries and responses to learn. It would be nice to, 
notify the user of this impending doom so he can beef up t-.s 
area with the appropriate training , manuals and new per. 
sonnel as required. You wouldn't want to surprise hIm on 
implementation day ... would you? 

Included in this segment are: 
• A list of all new on-line commands and any 

associated access levels. 
• A list of all responses. 
• The purpose. description and reason for the existena 

of each command. 
• A cross-reference of each command to the data base 

element accessed or updated. 
• A list of error responses and re-entry procedures. 
• A list of supervisor or manager (security type) COO- I 

trolled commands and! or responses. 
• Any reJection. validation or reconciliation cntena 

required . 
13. CONTROLS - Another often overlOOked segment 

which can prove to be critical are the project controls. The 
controls listed In this segment are not normally part of the 
day-to-day production editing and validation procedures. in
stead. they are those controls needed to complete the bal
ancing. reconciliation and auditing cycles of the system 
itself. 

Included are: 

• Any manual and / or automated balancing. reconolli
tion. special requirements or audIt trails required to 
complete any normal or special processlng cyde(s), 

• Any special auditing controls. needs and requirf. 
ments. This would Include header or trailer controls. 

• Backup and recovery procedures .. .J ncludlng COIl-
straints. Provide: 

-Normal "system down" recovery procedures. 
-Natural disaster recovery procedures. 
-Extended power failure recovery procedures, 

• Ust any special security precautions , Include: 
-System securtty in general. 
-Run procedure security. 
-On-Ilne security. 
-" Kiting " security and controls. 

14. CONVERSION STRATEGY - Conversion strategy 
should have been Identified during the Impact and Feasibilf
ty phases. The detail of this strategy should be included In 
the Functional Specs. Remember. A conversion is a system 
within a system! Nearly all the same requirements will appjy 
to a conversion as to the total system. 

In addition . provide the follOWing detail: 
• The method of conversion . that is, parallel . gradual, 

pilot. hybrid . stand alone, etc. 
• Additional staff requirements to convert the data 
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L~~~!!~::::~iiiiiiiii~~Th~e SW1TCHmate-$749.00 
The SWiTCHmate }r.-5499.00 

Dealer I"quiries limited. 

The DECmate Just Got Better. 
Introducing The SWITCHmate, Intelligent 

Printer Switch. 
Why fight for the office lQP02 printer 
when there's the SWITOimate'fM 
InteUigmt Printer Switch from Gold 
Key Electronics. Now. you have the 
ability to fann a multi-workstation 
system with your Digital DECmaie 
family of business computers that can 
save you time and money. With the 
SWITCHmale, up to three Digital sys

DEC1 rDEC l mate mate 
DEC ma'. 

• 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 
DECmate without leaving your 
workstation. 

I I 

5WITCHmate f- LQP02 

tems, whether it's the DECmaie IJM or DECmaie liP" or 
any combination of them, may share one LQPaZ printer. 

FULLY AUTOMATIC. Using the SWlTCHmate is 
the same as normal printing. The operator simply prints 
a document in the standard fashion and the 5WITCH
male will handle your print request automatically. Each 
operator may have up to eight documents awaiting the 
5WITCHmate to print. 

DESIGNED FOR THE OFFICE. Because the 
SwrrCHmale is custom designed, it has the features a 
working office needs: 

• Integrated into yOUT Digital system, operators may 
perform print operations without regard for the 
currmt printer activity. 

• 1ne SWITCHmate 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-user SwrrCHmate and 
2-user SWlTCHmale Jr"!'M If you are not satisfied, just 
return the unit within 3O-days with no obligation to buy. 

SERV ICE AND WARRANTY. Service for the 
SWlTCHmate is provided diredly by Gold Key. During 
the 9O-day warranty period, from date of purchase. a fail
ing unit will be replaced via Air Express 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. 

aooo~ (iold H(Zy 
ELECTROniCS, Inc . 
P.o . BOX 186, GOFFSTOWN, N.H. OJ045 
TElEPHONE: (603) 625-8518 



• Any training and educat ional requirements for ex· 
Isting staff to handle the conversion and post conver· 
sion details. 

• GIve a time frame. If it is to be completed over a 
perIod of time. for example region by region. specify 
what that time frame will be. 

• Ust responsibilities for both user and DP staff. 
·Manuals: writing and editing. 
·Balanclng and reconciliation. 
·Post conversion auditing procedures. 

• Reconciliation prOCedures. 
• List intra/inter system conversion interfaces 

required. 
• Identify any conversion space needed for the conver· 

sion staff and equipment. 
• List any requIred temporary or permanent conver· 

slon equipment required. 
• In general. provide a detailed set of Functional Specs 

for the conversion system. as a separate system. 

15. IMPLEMENTATION STRATEGY - One can normally 
assume programming and testing will move along as 
scheduled. providing the time f rames given are realistic and 
the Functional Specs have been successfully converted and 
implemented into a super set of Design Specs. With this 
safely tucked away in our minds. we can define our 1m· 
plementation strategy. 

A major factor during this phase is schedule, especially 
If Federal regulations are of prime concern. But if they are 
not. and a conversion date has been set. the implementation 
of the system is quite critical. 

A project Implementation plan should be supplied to 
include: 

• A projected completion date for total implementa. 
tion of the system. 

• Documentation completion and distribution pro
cedures. 

• Completion and distribution of operational pro-
cedures for the user and computer areas. 

• Training and educational requi rements. 
• Conversion schedules and their total system impact. 
Also. Include any additional implementation re-

quirements as: 
• Reconciliation and balancing procedures. 
• Any specIal audit requirements and considerations. 
• Special procedures and constraints associated with 

the implementation. 
• Any one-time-shot implementation programs re

quired (either temporary or permanent) to suc. 
cessfully implement the system. 

Finally. make certain everyone is in agreement with the 
procedures and aware of areas of responsibility associated 
with the projected implementation date. It should be em. 
phasized that the date specified for implementation is a 
guesstimate at this early phase in the prOject and is depen. 
dent on changes or enhancements added to the system. If a 
Conversion Phase is required, the two phases should be coor. 
dinated to prevent a lag in financial data Updating. process-
ing and reporting. 

16. HARDWARE AND SOFTWARE REQUIREMENTS _ 
During the FeaSibility Phase a decision was made by 
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management for one alternative over the others. This deCl
sion may have included requirements for new hardwaJi 
and/or software to be added or used. In order to progress 
into the Design Phase with confidence. Initial contact should 
have been made with the appropriate vendors to determt/W 
certain criteria applicable to the successful completiOn Of 
the project. Areas of consideration to include. If not already 
known. are: 

• TIle vendor's name. address and brief history. 
• Vendor reliability. based on a personal/ C'OI"pOf3te 

survey comparison w ith other Industry users. 
• Product reliability. based on the same survey 
• Any delivery constraints specified by the vendor, 
• Any contract restrictions or constraints. 
• What impact the new vendor product will have on el· 

Istlng hardware or software. 
• WlII additional training be required? If so, how mudt 

when and by whom. 
• Costs. based on alternative vendors. if required, (A 

future article will concentrate on vendor rel iability 
checkpoints and considerations.) 

17. DATA VOLUMES, RETENTION PERIODS AND 
DISTRIBUTION FACTORS - Some of the informatiOn C'lJ'

tained in the Functional Specs was based on vOlumes. rete'I
tion periods and distribution factors gleaned from the USI!J 

management and the industry in general. Since this was a 
prime consideration In your system design. the informatla1 
should be reiterated for management review. especially If II 
was altered or was simply not included before In any d0cu
ment. It will also aid the Operations Department in their 
planning and scheduling of the data received as a by·pnxtlXt 
of the new system. 

Consider the following : 
• Volumes (estimated and projected): peak. low and 

average. 

• Retention. backup and purging requirements, 
• The type of media to be produced. i ts frequency, 

distribution and copies (ply). 
• Special equipment required to store any files or ottMr 

media associated w ith the system. 
• New equipment location or relocation. 
Try to anticipate problem areas. if there is a sore spot 

get clarification before continuing the project. It WOln go 
away. It will only perpetuate itself ... like a cancer 

18. APPENDICES - is a catchall category. Everyttung 
that doesn't fit Into the main body of the report. or is tooU' 
tensive to be included or imbedded into the report but IS 
needed for clarification or reference purposes. should be It!
eluded In this segment. 

Provide additional information as: 
• Glossaries of specific items or terminology. 
• References or cross-references. 
• Special codes used . 
• Any indexes or cross--indexes that may be of help 
• Letters of reference from the vendor(s). 
• Anything else that would be too cumbersome for ttf 

main body of the report. 
• A table of contents for the appendix. if required 
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PUmNG IT ALL TOGETHER 
Of course. all this information won't be needed on a 

tw<>day proJect ... or perhaps even a three-month project. 
As a matter of fact. some smaller projects may only require 
one or two phases in their entire life cycle. The point I am 
trying to get across is the necessity for a standardized for
mat for produclng Information during the Definition Phase 
(or any phase) on any project, regardless of Its size. 

Once management has familiarized themselves with a 
standardized set of specifications. regardless of the phase. 
they will expect this type of documentation with every proj
ect. As they review each phase end document. they will 
know exactly where to look to glean the information re
quired to make an Intelligent decision as to the status and 
direction of the project. 

Any Information not required for a project. whether it 
is a section of a phase report or several entire phases. can be 
identified by an omission page or by an omission highlight in 
the table of contents. 

PRESENTING YOUR REPORT TO MANAGEMENT 
Just as the playwright must present his completed play 

to a producer for production. so must the Project Leader 
present his finished product to management for project con
tinuation and approval. 

As the Functional Specs are formulated and put 
together In segments. they should be reviewed in dept h 
with other team members to Insure their continuity flow. 
validity. and feasibility. Team members should be encour
aged to poke holes in the final product before it is reviewed 
with management. Any changes should be incorporated Into 
the fi nal product. If major holes are discovered, a prelimin
ary meeting may be necessary with the user and/or 
management to get direction before the presentation. 

After the finalized specs are assembled Into an accept
able product for distribution, a recap type walk through 
should be performed. again with team members. to insure 
nothing has been left out and the product is workable. Only 
then should the report be distributed to management and a 
meeting time established. based on corporate and general 
presentation etiquette. (A future articie will cover the fine 
points and techniques for Interviewing. giving a project 
presentation and communications In generaL) 

Once your project receives the go-ahead status from 
management, you can progress into the next phase. the 
Design Phase. 

Editor's Note: Mr. Walsh's unabridged version of System 
Methodology will appear In book form later this year 
through Prentice-Hall . 

Color Graphics for the PDP-ll Q-BUS 
You don't need a pot of Gold 

... anymore 
QRAPH-11 IS: Video data processor with 
16K bytes of graphics RAM with composite 
\lldeo output ' 15 colors and transparent · 
256 by 192 pixel resolution - 32 sprite 
planes, pattern, background and external 
video ' 32 Line ParalielliO with DRV-ll 
capabdrty • Parallel b"dlrectlonal high speed 
data munications. Data transfers up to 
40,000 wps - Centronics Parallel Printer 
interface capabilITY (optional Centronics 
Printer Cable available for 19,95). 
Full diagnostic and support software included 

Unconditional 1 year Warranty 
Parts and Labor 

Board, Software, Documentation 

APPLICATIONS: Video informational display 
system for graphic or textural display ' CAD/CAM 
animation, instrumentation applications ' Spectral 
Analysis. Create full cotor graphics with input from 
Parallel I/O from a variety of sources Oight, heat, 
sound, etc.) • Color video arcade qualny game 
capabilitIes' External connections to trackball, 
lightpen, mouse, joystick, or other digital analog 
conversion devices ' Educational Systems capa
bilitles ' TO ORDER: Write 
Pacific Binary Systems. 
Price: 495.00 includes 
shipping (CA res. add 
6%). Check or Money 
Order. Visa or Master 
Card accepted. Phone 
714-946-5146. Allow 3 
to 4 weeks. Dealer 
Inquiries Welcome. 

pacific 
binary 
systems 
PO. Box 816 
fvII:. 801(j,J 
Collfornro 
91759 

CIRCU: 021' ON REAOCR CARD 
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SPAWNING 
BASIC-PLUS-2 TASKS 

UNDER RSX-11M 
By Tom Bandy. Information Systems Group. Richmond. VA 

The BASIC-PLUS-2 CHAIN statement does not spawn 
the tasks that it "chains" under the RSX·ll M operating 
system. This chain statement uses the AQSTS system direc. 
tive (BASIC.PLUS-2 ASX/ lASIVMS USER'S GUIDE). Thus. 
chaining allows only one copy of the task to run at a time. 
Attempting to chain to a program that is running causes the 
BP2 trappable error 1Z253 to occur. 

There are many ways to avoid having this error "bomb" 
your program. One method is to trap error #253 and retry 
until the existing copy of the task is removed from the 
system. This method may be appropriate for programs that 
run quickly and then complete. but it is hardly satisfactory 
for tasks that run for any length of time. (It has been said 
that no BP2 task runs quickly.) 

Another method that allows multiple copies of the 
tasks requires a Simple MACRO program that uses the sys. 
tem directive SPWNS. This method uses the trapping tech
nique described above. but includes an additional step that 
guarantees the waiting perioo is always brief. 

The task will chain a "spawning" MACRO task that will 
in turn spawn the desired BP2 task. The BP2 task that 
chains to the MACRO should trap for error 1Z253 in the event 
that two users attempt to chain to it simultaneously. If the 
program sleeps for a second it should successfully chain to 
the MACRO the second or third try. 

The SPWNS directive requires that the task be installed 

in the fOllowIng format: ... nam. For example. THIRD.TSII 
as ... THR. It is also necessary to Install the MACRO tasl(II 

that the BP2 program can chain to It. 

The exact SPWNS call varies slightly betw~ M a~ 
M·PLUS systems. The M system requires that MeR be 
spawned passing the task name through the command Ian!! 
M-PLUS allows the user to spawn the task directly. 

An example of a MACRO to spawn a BP2 task and ItS 
requiSite assembly in the RSX·l1 M operattng system 
follows: 

• nn.1 SI'IfIfIl 

!!CII, 
.MtIU SM IS.I:JITIS 

CHDLIN : 
.'AD50 11tC1 •.• 1 

CUllI: 
• ASCII I nlV ;nnID. f'S1 PlSTIUD AS .tIl 

UJT: 

SPVlas 'HC. " " •••• ' Cl'Q..PI. ' ) 
UlTas 

.DlD CHalll 

KAt )Sl'IfWb,SNIU'SMU 

KAt) • Z 

'" 

1'0) /I 

> 

I 



A REBUTIAL
UNIX REALmES 

. . . continued from page 30 

unreadable, your site has some real configuration control 
problems. 

"Reality Number 3: No two UNIX systems look alike." 
His complaint is that different sites tailor UNIX to t hei r own 
needs and this causes some divergence. True. That's because 
UNIX Is as easy to modify, to tailor. to customize. "One Size 
Frts All" fits pretty poorly. 

"Reality Number 4: UNIX breaks." True, although not 
so much as it used to. At any rate, UNIX now includes t he 
tools to fix itself. like " fsck" (FIle System Check). 1 don't 
know of any system that never crashes. 

"Reality Number 5: UNIX Is user-unfriendly:' True. So 
are CP/ M. 360/ 05, and everything in between. Operating 
systems aren't supposed to be friendly. they"re supposed to 
be useful. Application programs are supposed to be friendly. 

Now there's a valid complaint: the applications are not 
friendly . This will change as the market changes from pro
grammers to office workers. Even so. there will never be 
enough "handhold lng." WordStar Includes 36K of on·line 
help messages and displays. but people still shell out hun· 
dreds of dollars for bOOks. videos and courses on how to 
use it. 

I have personally been Involved in Installing a menu 
system on top of several operating systems and have found 
the UNIX environment to be the easiest to overlay in t his 
manner. 

Sa) "UNIX manuals are terse to t he extreme:' True. 
They are references. not tutorials. There Is a great need for 
better tutorials. Of course. there are also lots of users who 
never read the manual. If It 's long , it's intimidating: if it's 
short. it's Incomplete. 

Sb) "No two utilities have the same command line con· 
vention." True. and one of my personal peeves. So, when I 
fi nd a useful combination of arguments. I name it and make 
it an executable Image, or put it Into my .login file. It's a 
breeze! VMS Is almost as simple, but RSX is a mess by com· 
parison. 

"Reality Number 6: UNIX look allkes usually don't ." 
Here. Glover makes a useful distinction between the shell, 
the utilities, the C language Interface. and t he assembly level 
interface. Best advice: try it before you buy it. 

UNIX Is like Scotch. an acquired taste. I don 't like 
Scotch. Glover doesn·t like UNIX, But I don·t criticize Scotch 
for making a lOUSY screwdriver. ! 
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FREE CATALOG OF COMPUTER EQUIPMENT 
AND HARD-TO-FIND PRECISION TOOLS 

Jensen's new catalog is jam·packed 
wilh hard·la-find precision lools. tool 
kits and test equipment used by elec· 
tronic technicians, compuler man
ufacturers. scientists. engineers, lat>
oratories and govemment agencies. 

Call or write for your free copy today . 

JENSEN Tools INC. 
7B15$. 46thSt. Phoenlx, AZB5040 (602) 968·6231 

CUICu.: D1011 ON READtlI CAAD 

PERSONAL and PROFESSIONAL, the first Independent magazlne for 
DEC personal computer users. Is looking for qualified freelal'lCe 
writers. 

If you're a writer with goocIldeas and a knOWledge of the DEC 
personal computer market. call or write: 

James L Tr1chOn. Managing Editor, PERSONAL and PROFES· 
SIONAL. P.O. Box I t4. Springhouse. PA 19477. (215) S42-7(X)8 

PERSONAL and PROFFSSIONAL Ispubllshed by thE! same folks whO 
bring you THE DEC ' PROFF5SIONAL and VAX-l ASTS PROFESSIONAL. 

DECMATION Offers 
DEC Users The \.\brld_ -

The CP/M" World, That Is 

Low-cost CP/ M software benefits plus 
personal service (or LSI-ll a r1d PDp·l1 users 

For the RT·II. TSX', 
RSX·IIM, BOO RSTSIE oper 
aling SY5telTl$. we offer you 
the IIIOrId of Iow-<:OSI CP M 
sohware packages. All 
you need to do is 
purchase O\Jr elttel· 
lent 0 100 
prOCH!IOf card 
for your eXISt 
Itl9 DEC 
eqUIpment. 

Yoo "'" 
re<:elVe free a 
W!'1ali1e '4'OI'd-

proceuing package as well 
as a powerful elec tronic 

spreadsheeL SuI lhill's not 
1IlJ. We give you personal 
and immediate aUenlJOn 

to all of)lOUr 
questions. 

And so starlll19 
from $1,250.00 
you can hilve 

this world 
of software 

and seNite. 

CaB us now. 

LJ 
Dl'CMATION 

(408) 980· 1678 
3375 Scott Blvd. -422 Santa Cla.ra, CA 95051 

CI' M" •• ..,....ed "~ 01 0.0 _ _ '" In< 

ClACLE DIce ON READER CARD 
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PEER NETWORKS OF INTERACTIVE 
VAX AND IBM COMPUTERS 

File Transfer, Mail, and Messages 
By Stephen L Amold, Joiner Associates tnc .. Madison. WI 

The system administrator who is 
not concerned with linking his or her 
computer to others is becoming an en~ 

dangered species. The most common 
type of corporate computer is the big 
blue mainframe. IBM's System/370 
and its successors and Imitators. A 
recurring problem in large and 
medium-sized companies is, the build
ing of a data highway between depart
mental VAX computer systems and 
the corporate mainframe. Possible 
features of such a link include file 
transfer. electronic mail, real-time 
messages and batch job submission. 
This article looks at methods which are 
currently available for communicating 
among VAX computers running the 
VMS operating system and IBM main
f r ames using IBM's Virtual 
Machine/System Product (VM/SP). 

IBM VM/SP Is Similar To VMS 
Why VM? Simply because VM is 

IBM's one-and -only interactive 
operating system for mainframes. In 
the early 1970s, personnel working in 
relative isolation at IBM's Cambridge 
Development Laboratory developed 
VM/370. This "super operating sys
tem" took advantage of the Sys
tem/370's virtual storage to simulate 
a number of "virtual " 370s within the 
software environment of a single real 
370. Different operating systems, such 
as DOS/VS and OS/VS1. could be run 
simultaneously on the same computer. 
New applications. and even systems 
software, did not need to wait until the 
third shift for testing, but could be run 
in one virtual machine while produc. 
tion continued in another. 

Though there were many advan. 

tages, the greatest virtue of VM es
caped IBM strategiC planners for years. 
The Conversational Monitor System 
(eMS). used by systems programmers 
to maintain VM. was Interactive. 

The eMS user ran programs by 
typing their names. These programs 
could interact with named disk files 
and the user's terminal. and communi
cate with other virtual machines by 
sending and receiving "spool files" via 
virtual punches. printers. and readers. 
VM provided the time-sharing function 
by scheduling the virtual machines to 
run in rapid succession, giving eMS 
users the illUSion of running their own 
powerful. dedicated computers. 

When moving from VMS to CMS. 
some new command names must be 
learned (ERASE is equivalent to 
DELETE) and the jargon is different 
(fileid versus filespec). but many con
cepts and procedures are very similar. 
During the middle 1970s. while IBM 
representatives were busy pushing 
APL and VSPC for Interactive use, Insti
tutions like Cornell University and the 
University of Waterloo, Ontario. were 
giving all their student and faculty 
users CMS accounts. As the word 
spread of the superiority of CMS over 
alternatives like TSO and McGill Unlver
sity's MUSIC. even IBM discovered that 
VM was its entry into the supermini. 
computer marketplace. Since VMS was 
introdUCed, a host of companies and 
academic institutions have developed 
the need to communicate between 
these two similar operating Systems. 

Approaches To VM'YMS Networks 
But aren't there a host of net

working products designed to link 

minicomputers to IBM systems? Yes 
and no. IBM's Systems Network Arch]. 
tecture has been so successful in stan
dardizing terminal-host and host·host 
communication for IBM's MVS and 
OOS/VSE operating systems that near· 
ly every minicomputer vendor now has 
SNA software ready or under develop
ment. The same can be said for Remot! 
Job Entry (RJE) software and 3210 In
formation display terminal suppcn 
emulation and pass-through, IBM has 
promised a VM compatlble with SHA. 
but because YM was kept in IBM s 
closet for so long. SNA support In VI.! 
will be a long time coming , 

Most sites use one of two meth0d5 
for file transfer between VAX and 
VM/SP. In the RJE solution. an IBM ct 
compatible machine running MVS and 
Network Job Entry (NJE) is used as a 
post office. To send a file. a user pre
pares a batch Job that sends print ct 
punch files to a remot.e location; eg. 
the reader of a CMS user or an RJE sta
tion. The batch machine may be a real 
computer, or MVS can run as a guest 
operating system in a virtual machme 
under VM. In either case. an MVS 
license must be purchased, extra re
sources are consumed In running the 
batch jab. and .the sending user must 
learn Job Control Language (XL) to 
construct the batch job. 

A second method is terminal emu
lation, In this approach. a suitably pr0-
grammed computer uses a modem to 
dial the VM system and emulates a IJ'II! 
user, uploading and downloadIng files 
via the terminal. By providing an addi
tionai program on the VM host. error· 
free file transfer protocolS have been 
Implemented, such as KERMIT from 
Columbia University, The need to learn 
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the command languages of both com
puters and the slow speed of terminal 
communications are the disadvantages 
of the terminal emulation approach. 

The third approach. pioneered at 
The Pennsylvania State University. Is to 
program a VAX to communicate in 
V~fs native networking protocol. 
IBM-s Remote Spooling Communica
tions Subsystem Networking Program 
Pnxluct (RSCS) is a special operating 
system that runs In a virtual machine 
under VM. It transfers files. mail and 
real·time messages among virtual ma
chines on different real computers like 
the spool file system transfers files 
among virtual machines on a single 
real computer. 

In order to attach a VAX-11 /700 
running VMS to an IBM 4341 running 
VM at Penn State. Craig A. Watkins de
veloped RSCS software for VMS. 
(Joiner Associates Inc. recently an
nounced this software product under 
the j oet trademark.) Watkins' obJec
tive was to hook together eMS and 
VMS by providing OCL commands to 
originate mail. file transfers and mes
sages. and an easy-to-use method to 
receive these files. mail . and messages 
on the VAX. Each VAX was to be a full 
routing node in the RSCS network, so 
routing methOOs had to be devised, Of 
course, a number of more mundane 
matters had to be effidently handled. 
such as the translation between IBM's 
EBCDIC character set and the ASCII 
characters used on the VAX, To best 
Understand how these tasks are ac
complished. a Quick review of how 
RSCS works is needed. 

Each VM host In an RSCS network 
has a nodename. and every virtual ma
chine has a userid. which is unique on 
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its local node. eMS users send files, 
malt. and real-time messages to other 
users on their local node by addressing 
them to the recipient"s userid. To com
municate with users on other nodes, a 
eMS user directs the Information to 
the RSCS virtual machine on the local 
node. The RSCS machine owns the 
"links," which are binary synchronous 
communication (BSq lines from the 
local nooe to remote nodes. RSCS con
stantly tries to read incoming mes
sages and flies from its links and vir
tual reader. If the destination of a mes
sage or file is on the local node. RSCS 
sends the message or spool file to that 
user. If the destination is a remote 
node. RSCS consults its routing table. 
then sends the message or file over the 
next link to an RSCS virtual machine on 
the adjacent node. This process repeats 
until the data reaches Its ultimate des
tination. Electronic mail is a special 
case of file transfer, and is handled like 
other files by the RSCS network. 

Messages differ from files in that 
they may contain only one text line, 
and are Immediately retransmitted by 
each node until they reach their ultl· 
mate destination. If the recipient is not 
logged in or cannot be reached immedi· 
ately, the sender Is Informed and must 
try later. Files. on the other hand, are 
stored at each Intermediate node until 
t he transfer Is completed over the sub
sequent link. This store-and-forward 
transmission is slower than a COpy or 
PRINT over DECnet. but is certain to 
succeed. DECnet requires that all in
tervening links be up for the duration 
of the transfer, which can be a rare 
event in a wlde-area. dial-up DECnet. 

Commands 
To send a message to user Tom on 

the local VMS system, a j ne! user can 
type, 

$ send tom "Please submit your 
report." 

To send the same message to a remote 
node called BOSTON. the command 
would be: 

$ send/remote tom boston 
"Please submit your report." 

In either case. if Tom Is logged In, the 
text appears on his screen in seconds. It 
is immaterial to the sender whether 
BOSTON Is a VAX or an IBM system, 
and how many Intermed iate nodes will 
be traversed to deliver the message. 
The SEND command of has a superset 
of the features of the CMS command 
TELL, and Is used on RSCS networks 
llke the VMS PHONE utility on DECnet. 

Like messages. files can be sent 
with no concern for the nature of the 
receiving system's character set, com· 
mand language, or file system. To send 
the FORTRAN program SAMPLE to 
WENDY at a node called DENVER. a 
jnet user would type 

S send/file sample.for denver 
wendy 

The file would be translated to EBCDIC 
and sent over the RSCS network with 
the ClASS. COPIE'S. DISTRIBUTION, 
FORM . RECORDSIZE. SPOOUD, 
FILENAME and FILETYPE all set to 
their defaults. Alternatively , the 
sender can explicitly set any or all of 
these RSCS file attributes. A single 
SEND/FILE command can send multi· 
pie files separately or as a single file. 
and can even translate tabs to spaces 
in FORTRAN source files. (IBM's VS 
FORTRAN complier cannot handle the 
tabs that VMS FORTRAN programmers 
often use.) There are also provisions to 
send binary files with no translation. 

SEND/FILE corresponds to the CMS 
command SENDFILE. 

When Inbound files arrive from 
the RSCS network for VMS jnet users, 
they are stored in a staging directory. 
and the recipient is notified by VMS 
MAIL of the file's arrival and location. 
The reciplent's own directory Is never 
corrupted by files arriving from the 
network. No user can access files In the 
staging directory belonging to another 
user. The staging directory thus serves 
the same purpose as a CMS user's vir
tual reader. 

VMS users can also use 
SEND/FILE to submit batch jobs to 
IBM mainframes. Whilejnet can direct
ly connect only to VM /SP peer rna. 

chines. VAX/ VMS users can commu/i
cate with non·VM IBM hosts attached 
to an RSCS network, such as an ISM 
308x running MVS/NJE. VMS users 
may prepare MVS batch jobs USi~ 
EDT. then send them to the IBM main· 
frame for execution. and direct output 
over the network to any CMS cr 
VAX/VMS user. Jnet can also ~ 
batch output or any other file to any 
IBM Remote Job Entry (RJE) terminai. 
IBM mainframe or VAX·ll for printlllg 
or punching. Jnet can eliminate the 
need for 2780/3780/HASP RJE soft· 
ware on the VAX, and uses the same 
communications hardware usually 
used for RJE. 

Mall Is transmitted over the RSCS 
network using ordinary VMS MAIL CCJn'I

mands. Jnet pfOVldes a special DECntI: 
object. the mail gateway, which U 

amines all VMS mall sent thr0tJ9h i 

VAX. The gateway examines the ,0-
dress field for an RSCS address. sud! ~ 
GATEWAY,,'WENDY@BOSTON fro 
mail bound for a remote node IS (It· 

warded over the RSCS network. VMS 
mall and RSCS mall for the local nodflS 
passed to DEenet for delivery. Mad tli 
IBM ncxIes is compatlble with the QlS 
RECEIVE command. Mall sent fmTI 
IBM nodes with the NOTE or PUNO! 
commands is ultimately dehvered tli 
VAX users as VMS mail. The mMl 
gateway can also convert VMS mall 
from other DECnet nodes to RSCS mall 
Thus. the ability to send mail to RSCS 
nodes Is automatically extended fror'" 
node running jnet to all the othtf 
nodes of a DECnet. 

The last major group of RSCS 
functions handled by joet is RSCS 
mands. Users on either V AX or 
systems can issue commands to In) 

node to learn the system k»d. ttw 
time. the number and names of 
logged in. and other network "",,,,"'1 
formation. To check the statuS 
at BOSTON. a user can type 

Ssend/command boston query 
system links 

Uke RSCS. jnet responds to such 
mands by returning informanon 
requesting user via messages 
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Implementation Details 
The implementations of jnet and 

RSCS are naturally quite different. 
Much of jnet"s work is done by detach
ed processes (daemons) that are 
started with the system. and which hi
bernate while waiting for work. Sever
al daemons handle mall routing and 
local file delivery. There Is one daemon 
to drive each BSC line, and if a local 
printer is configured in the RSCS net
work, one daemon delivers flies to be 
printed to the line printer queue. The 
SEND command works in the users 
process context. and is responsible for 
out bound files and messages. 

Those jnet programs responsible 
for routing share a set of routing rou
tines. all of which access the routing 
database. The database Is kept in a 
global shared segment for efficiency. 
and contains node and link informa· 
tion. messages in transit. and pointers 
to files in transit. 

All data In transit are in the 
EBCDIC character set. A reversible 
translation scheme allows arbitrary 
binary files to be delivered to VMS 
users in ASCII. then forwarded to CMS 
users in EBCDIC with no loss of data. 
Mail files use standard Internet (ARPA) 
headers for ease in gatewaying mail to 
other types of networks. 

Jnet works with IBM's RSCS Net. 
working Program Product (Program 
Number 5748-XP1). Release 2 or later. 
The VM system is generated as If the 
VAX were another IBM system run. 
ning RSCS. No modifications to IBM 
hardware or software are required. 

Any VAX/VMS system with VMS 
Version 3.0 or later is compatible. Each 
esc communications link requires one 
DUP11 Synchronous Interface. for 
which jnet provides a driver. Data rates 
up to 9600 baud are suPPOrted. 

The distribution kit Includes docu. 
mentation and console media. VMSUP. 
DATE is used to install the software 
and define the first esc link and the 
RSCS nodes downstream of It. The 

startup file generated by the insta/Ii. 
tion procedure is easily edited to defirw 
more complex network topologies 
VMS HELP is provided for all forms of 
the SEND command. and for the net 
work configuration program used by 
the system manager. 

BenefItS of RSCS Networking 
RSCS has several Important ad· 

vantages over other networking pr0-
tocols for VM/SP and VMS. Perhaps 
the most important of these Is that 
CMS and VMS users can exchange if}
formation without learning another 
command language or file system 
structure. CMS users. in particular. 
send files. mail and messages to VMS 
users in exactly the same way as they 
send them to other CMS users. Sending 
and receiving Information requires no 
programming or XL. 50 managers aoo 
clerical personnel can benefit from the 
mail capabilities of Jnet. Programming 
projects using standard languages. 
such as FORTRAN 77. can be diVIded 
among programmers In both VAX and 
IBM domains. and project staff memo 
bers can still freely exchange source 
and documentation files and mall USIng 
Jnet and RSCS. 

Sites now using the RJE approach 
to file transfer can upgrade to peer.to
peer communication software wtule 
continuing to use the same commuflt
cations hardware and adding mait and 
real·time message capability Those us
ing terminal emulation can forget: the 
complex procedures they currently use 
and take advantage of error·free 
transmiSSion at 960CI baud. 

With so much attenuon now 
focused on microcomputer.mainframe 
connections. some important issueS 11'1 

minicomputer·malnframe commuNtJ
tion were not being addressed Jnet ~ 
an attempt to fill the need for com' 
munication between IBM VM/CMS and 
VAX/VMS users. 

Note: The author welcomes yoJ1 
comments at (608) 238-8134 m .. 



COMPUTER ROOM 
FIRE PROTECTION 

By Terry C. Shannon. The POISE Company, Inc .. Roswell. NM 

AlthOugh numerous articles have 
been wntte" about different aspects of 
computer secunty and computer room 
design. the topic of fire prevention and 
suppression In data processing Installa
tions has been neglected Often this ne
glect has had catastrophic conse
quences. such as the total loss of 
trousands of personnel records In a fire 
at a St. LouiS military computer Instal
lation. or the loss of revenue which re
sulted from the New York Telephone 
Company computt'r fire In New York 
fity. This article will address the fire 
problem and detail the measures that 
May be taken to mlOimize the possJbil
ityof a fire-related computer room dis
aster. It will make you aware of some 
of the fire protectlon systems commer· 
Cially available and their relative advan· 
tages and dlSadvantages. 

A basic knowledge of fire protec
Oon systems and techniques can help 
~ make an Informed decision should 
)'au be caned upon to evaluate a pro
fOSecI system for your own Installa
tion. It may also save you money - by 
bflng aware of the capabilities. limita
tiOns and usual applications of differ
ent fire protecbon systems. you should 
be able to select the most cost-effective 
system for your facility, 

Often. little consideration is given 
to the topic of fire protection beyond 
meeting the express requirements of 
~rance companies or the local build
IIlg code. Fire prevention and suppres
SIOn measures implemented in a small 
data pnxesstng facility may ConSist of 
oottung more than posting' No Smok-
109 Signs In the computer room and 
hanging a twenty dollar fire extin-
9IJ1Sher Of] the wall. Two reasons help 
fOSter thIS attitude: nobOdy really ex
pects to have a fire; and. perhaps more 
SignifICantly. fire protection costs 
~,As a former system manager. I 

am well aware of budget constraints 
and cost justification. And as a former 
fire protection engineer and fire
fighter. I am equally aware of the costs 
of inadequate or nonexistent fire pro
tection measures. 

The costs of a major fire. both 
tangible and Intangible. can be very 
significant. Property damage. equip
ment loss and the restoration of a 
building or facility to its pre-fire condi
tion are all costly. In our line of busi
ness. the costs of system downtime 
and file restoration must also be con
sidered. It is Impossible to place a dollar 
value on the intangible costs of in
Juries. fatalities and the unemploy
ment of workers who have been burn
ed out of a facility. But these costs are 
very real. A high proportion of busi
nesses which suffer large scale fires 
close down and never reopen . For these 
reasons. knowledge of fire protection 
systems and techniques can be very 
valuable to you. 

The basic forms of available fire 
protection consist of manually oper
ated fire extinguishers for local applica
tion of extinguishant. and built·in auto
matic fire suppression systems which 
flood a protected area with an extin
guishing agent. This article deals main· 
Iy with the second category. but some 
mention should be made of local appli
cation fire extinguishers. 

FIRE EXTINGUISHERS 
Five types of fire extinguishers. 

each categorized by its extinguishing 
agent. are commercially available. They 
are referred to as carbon dioxide. dry 
powder. foam. Halon and water charg
ed extinguishers. For data processing 
applications. you should limit your 
choiCes to carbon dioxide and Halon ex
tingUishers. Dry IXlwder is an excellent 
extinguishing agent. but the powder Is 
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discharged as a stream of very finely 
divided particles. After using a dry 
powder extinguisher. you have a major 
cleanup problem - the powder residue 
tends to cling to every surface that it 
touches. You can imagine what this 
residue CQuid do to all the boards and 
circuitry in your CPU cabinet. You don't 
want to even imagine what it could do 
if sucked into one of your disk drives. 

Foam and water extinguishers are 
not recommended for data processing 
or electrical applications because of po-

tential damage to equipment. and due 
to the possibility of electrocution. Both 
foam and water are excellent conduc
tors of electricity. and it is very likely 
that the stream of extinguishing agent 
would contact energized electrical 
circuits. 

carbon dioxide and Halon extin
guishers both discharge their contents 
in gaseous form. leave no residue, do 
not conduct electricity. and are very ef· 
fective. Both extingu ishers are good 
candidates for EDP applications. car· 
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bon dioxide has the advantage of being 
far less expensive than Halon. but 
Halon is more than twiee as effective 
on a weight basis as carbon dioxide 
and is far less likely to cause thermal I 
shock to computer chips than COl.I 
Halon is a superior fire extinguishing 
agent. but carbon dioxide is a good a~ : 
ternatlve if cost is your primary Con- I 

slderation. 

FIRE PROTECTION SYSTEMS 
Unlike local application fire extJn.1 

guishers. a fire protection system is l 
made up of a group of components ; 
that act together to detect a fire. 
sound an alarm. and discharge an ex·1 
tinguishing agent to suppress the fire 
These components include a storage I 
container for the extinguishing agent 
a discharge nozzle or distribution PIP- I 
ing attached to the container, an alJtl> 
matie detection and release medl- j 
anism with manual override. and pres.1 
sure switches to sound alarms, shut 
off equipment and close doors and ven
tilation ducts. Several types of fire pr0-

tection systems are available for com· 
puter room fire protection , Each has Its 

relative advantages and disadvan
tages. all of which should be weighed 
before choosing a system best SUitEd 

to your needs. 

Carbon Dioxide Systems 
Carbon dioxide Is a very effectM 

extinguishing agent for electrical fire; 

and has had widespread use in c0m
puter rooms and other facilities Witt 

electronic equipment for this reason It 
is relatively inexpensive. readily o/;ltain. 

able and leaves no residue to foul cht;6 
memory boards or peripheral eqlJP" 
ment. However. a CO2 fire "",,,,,1JXj 
system does have some shortcorTlll"I9!' 
in data processing applicationS. TlI 
primary disadvantage Involves per5IJI 
nel safety. When a carbon dioxide ~ 
tern discharges. it floods the area tht 
It is designed to protect with CO2 gas 
thereby displacing the normal atrfl(! 
phere and reducing the oxygen coocer 
tration below the 15 percent reqUIre: 
to support combustion. A system 
usually designed to prctvlde a 30 toG 
percent concentration of carbon dlCo 
ide, which is more than adequate '" 
suffocate people who may be In tI 
area at the time of system dlschaf9E 
Because the system dIscharges ~ 



rapidly. the air In the protected area Is 
rendered unbreathable within Just a 
few seconds. For this reason C02 sys
tems generally have a delay of at least 
thirty seconds between sensl ng afire 
and discharging. When the system de. 
tects a fire. It will sound an alarm to 
warn people to evacuate the area prior 
to system activation. A manual over· 
ride switch is provided to abort system 
discharge. Some systems are semi· 
automatic - they employ automatic 
fire detection and alarm devices but 
must be manually discharged. Manual 
discharge eliminates the possibility of 
personnel being trapped In the pro
tected area when the system floods the 
area with extingulshant. 

While both the automatic time de
lay and manual system discharge 
SWitches are life safety features. they 
have drawbacks. If a protected area Is 
not occupied twenty four hours per 
day. a system that must be manually 
dISCharged Is useless during nonwork
ing hours. And while the built In time 
delay between alarm activation and 
agent discharge Is critkal to personnel 
safety. It may allow a fire to Intensity. 
Thirty seconds or so may not seem like 
a long time. but It can mean a great 
deal In the development of a fire. 

Another fact to consider Is the 
possibihty of thermal shock to com
puter Chips and boards caused by the 
extreme low temperature of the car
bon dioxide gas. For this reason and 
the previously mentioned safety fac
tors. I would suggest that total flood· 
Ing carbon dioxide systems be em
ployed only in areas which are not gE!n
erally occupied by personnel. such as 
tape libraries and electrical rooms. 

Halon Systems 
HALON. which Is an acronym for 

HAlogenated hydrocarbON. 15 a relative 
newcomer to the field of fire suppres
SQI. Unlike conventional extinguishing 
agents which act by removing heat. 
fuel or oxygen from the fire equation. 
Halon breaks the chemical chain reac· 
tion of combustion. This property of 
halogenated hydrocarbons was dis
covered early in the century and was 
put to use as eariy as 1907 in the form 
Of carbon tetrachloride fire extinguish
ers. Unfortunately. when carbon tetra
chloride is applied to a fire. It gives off 
highly toxic: decomposition products -

notably phosgene gas. In the 19305 a 
number of deaths and serious injuries 
were attributed to the use of this 
halogen as an extinguishant. and Its 
use was subsequently outlawed. 

The modern Halons. notably Halon 
1211 and Halon 1301. do not share this 
toxicity hazard to any great extent. De
veloped in the past thirty years. these 
distant cousins to Freon refrigerant are 
colorless. odorless and tasteless gases 
which are effective extinguishants 
even in very low concentrations. In the 
concentrations commonly used for fire 

suppression. the Halons pose no threat 
to the occupants of protected areas. In 
its manufactured state. Halon 1301 
presents little hazard to individuals ex
posed to concentrations of 10 percent 
or less for up to 10 minutes. A three to 
four percent concentration of Halon is 
sufficient to extinguish most common 
fires. and the normal design concentra
tion for a total flooding Halon system is 
six to seven percent. Thus. it can be 
seen that Haton Is a safe and "user
friendly" extinguishing agent. 

The decomposition products of 

18MS'· - FINANCIAL APPLICATION 
SYSTEMS FOR COMMERCIAL. GOVERNMENTAL 

ANO EOUCATIONAL USERS. 

......... _ ... _ ... 
o.o.ol __ c.-,..-

IBMS is Ihe only COBOL based. 
financial system specifically designed 
for the VAX. Soth the commercial and 
fund accounting versions of ISMS were 
designed with a layered architecture 
for greater efficiency, sys tem integrity 
and application to networking 
environments. Of course, ISMS is 
interactive. integrated and user 
Iriendly. 

THEFASBEGROUP 
92 Main 51 Nashua. NH 03060 16001883-3212 

CIIICl.£ 01119 ON R£AO£R CARD 
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Halon can be toxic in sufficient concen
trations. However, any fire of suffi
cient size and duration to cause a large 
percentage of the Halon in a protected 
area to decompose would undoubtedly 
result in evacuation of the area before 
the decomposition products presented 
a toxicity hazard. 

In addition to widespread use in 
data processing installations, Halon 
systems are also used in museums and 
libraries where prevention of damage 
to rare books and collections is critical. 
It is also used for such diverse applica
tions as the protection of jet aircraft 
engines and racing cars. I have witness
ed tests of Halon systems and have 
been in computer rooms when total 
flooding systems have discharged. and 
I am convinced that Halon is the best 
extinguishing agent available for total 
flooding applications. 

The major drawback to a Halon 
fire suppression system is its expense. 
Halon costs about five dollars a pound. 
significantly more than carbon dioxide. 
However. if you are more concerned 
with occupant safety and minimal in
terruption of activity than expense. 
Halon is the best choice for fire 
protection. 

A typical Halon fire suppression 
system consists of the same compon· 
ents used In a carbon dioxide total 
flooding system, with several modifica· 
tions. Manual discharge of the agent is 
not normally required. and the time de
lay between alarm and agent discharge 
is reduced and In some cases elimin
ated. Because of the expense of Halon. 
system actuation is often based on the 
use of "cross·zoned" detectors. In this 
scheme. a protected area is divided up 
Into zones. each of which is protected 
by smoke detectors and ultraviolet 
flame detectors. When one detector in 
one zone is activated. an alarm will be 
given. but the system will not dis
charge its extinguishing agent. Actual 
discharge comes only when a second 
detector in a different zone is activ
ated. In the case of a minor fire. cross. 
zoning gives personnel time to elimi
nate the problem and deactivate the 
system before it floods the protected 
area with the Halon agent. In the event 
of a wastebasket fire or the false ac. 
tivation of a single smoke detector. 
this feature can save a great deal of 
money. aggravation and disruption. 
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Automatic Sprinkler Systems 
Automatic sprinkler systems have 

been in use in one form or another for 
over 100 years. While the concept of 
automatic sprinklers Is somewhat anti
quated. the sprinkler system is still the 
most popular and frequently specified 
fire suppression measure. Automatic 
sprinkler systems are far less expen· 
sive on a square foot basis than sys
tems employing gaseous extinguishing 
agents. and have historically been 
more than 96 percent effective in fire 
suppression. 

There are two basic types of 
sprinkler systems that are of interest 
to us. The first and most common vari
ety employs sprinkler heads with fus
ible metal links that melt when they 
reach a given temperature and dis
charge water. This type of system will 
continue to discharge water until It is 
shut off by the fire department or the 
building owner. As computers and elec· 
tronic equipment are allergic to water. 
a fusible link sprinkler system is not 
recommended for such applications. 

The second type of sprinkler 
system utilizes on-off sprinkler heads 
which are actuated by thermal valves. 
In this system. the valve on each 
sprinkler head will open and discharge 
water when a preset temperature Is 
reached. Unlike fusible link sprinklers. 
these sprinklers will shut themselves 
down when the temperature in the 
protected area falls below the presel
ected actuation temperature. The main 
problem associated with sprinkler 
systems is damage from excess water 
- not the water which vaporizes into 
steam and actually extinguishes the 
fire. The on-off sprinkler system 
minimizes the amount of water used to 
suppress a fire and Is less likely to 
cause damage from excessive water. 
This feature makes on-off sprinklers 
suitable for data processing installa. 
tions. particularly very large sites that 
would be prohibitively expensive to 
protect with total flooding carbon diox
ide or Halon systems. 

Combinat ion Systems 
In very large installations which 

have raised floors. a combination fire 
protection system is often employed. 
This system will protect the subfloor 
area where the bulk of the electrical 
wiring is located with Halon while on. 

off automatic sprinklers are ins, .. "" 
overhead. In such an installation. a 
is most likely to start in the uncl'nlloor 
wiring and cables. The Halon 
will deal with such a fire very efficient 
Iy and with minimal Interruption 
data processing activities. Should a 
get out of hand and penetrate the Hoc' 
or originate above the floor. the on-of' 
sprinklers will quench the fire 'WItt 

minimal damage to the facility and ' 
equipment. In a large installaoon. 
combination system offers effectJw 
fire protection at far less than expertsl! 
than an equivalent total flooding HalOO 
system. 

Criteria 
When choosing a fire protection 

system for your installation. several 
factors should be consIdered The mosr: 
important factor is life safety: 'IN 
system must first protect people. Data 
processing equipment Is replaceable
human life is not. Choose your systM 
With this thought in mind 

TIle cost of a fire protection sys
tem is a cmical factor In system setec· 
tion. Your goal should be to select i 
system that will give you maximulT' 
desired protection at minimal expell5f 
If you have a chOice between an auD). 
matic sprinkler system and a total 
flooding Halon system and are lnter· 
ested mainly in extingUlshmg a flff 
the automatic sprinkler system shOUld 
give you the protection you need at less 
cost than a Halon system. If you an! 
also concerned with potential water 
damage. the additional expense of the 
Halon system may well be Justifiable 

The expense of disaster recovery 
should also be taken into COIlSlderi

tion. While a fire protection system IS 

an expensive item. recovery from i 

computer room fire can be far more ex 
pensive. particular1y when you add up 
the costs of system downtime. deanup 
and repair or rebuilding of the c0m
puter center. replacement eqUlpmenl 
and the Intangible cost of lost busuvss, 

Check With your Insurance com· 
pany to determllle what steps )'OJ 
must take to protect your compUtfl' 
faCility. Your insurance policy 
quire that you adopt a minimum 
of protection. If you do not Invoke ms 
minimum degree of protection. a hOld
harmless clause in your poliCY mayab
solve the insurance company from an) 



The logical switch to color has 
never coslless Now you can gel 
immediate delivery on an Inlecolor 
2405D single evaluation unit at the 
special 10th Anmversary pnce of 
$995 (U.S. demesllconly). 

You'll have the advantage of 
vector graphics on an 80 column by 
241me screen, without sacrifICing 
the most Important capabilities you 
want from DeCs VT100/ 131 or 
VT220terminals Plus. the 24050'5 
eight colors convey more Informa· 
bon, more QUlCkty and with greater 
comprehensIOn than VT100/13rs 
monochrome 

ANSI X3.64 compatibility. The 
24050 IS the Ideal replacement or 
add-on terminal Highly compatible 
WIth YTl00/ 131!220and numerous 
other ANSI X3.64 terminals, the 
24050 is easily integrated into any 
ANSI X3.64 environment. It includes 
ASCII codes and a VT52 mode The 
24050 is also compatible with Inle
color s 2427 bit-mapped color 
graphICS terminal. 

With all the features you need. 
Terrmnal based vector graphics 
Data transmission baud rates from 

Our ANSI X3.64 terminal has all the VT100/ l3l 
and VT220 features you'll ever need in a 
conversational terminal. plus eight colors and 
vector graphics. Available now. 
50 to 19,200. English language 
menu set-up mode. Non-volalrle 
set-up memory. Two full pages of 
screen RAM. In-line CRT. Auto 
degaussing. Powerful, 6M Hz 8085 
CPU with four hardware interrupts. 
Detached keyboard. Our 10th 
Anniversary $995 offer includes 12 
function keys (with 36 progra~
mabie functions), normally optional. 
Another 12 keys are optionally avail
able for $100. Shipment less than 
30 days atter acceptance of order. 

Plus Intecolor Quality, Since 1973. 
Intecolor has been a pioneer in high 
Quality color gra!,~ics terminals for 
industrial/scientific markets. And we 
are continually setting new stan
dards of reliability. 

10th Anniversary price good 
through 1/31 / 84. After that, our 

regular smgle-piece price of $1295 
(100 piece: $1075) goes into effect, 
and the first 12 function keys are 
$95 with a total cost of $1390. Save 
$395 by acting now! Take full advan
tage of the color. vector graphics 
and ANSI X3.64 compatibility of the 
Intecolor24050 at this special price. 

For the name of the distributor or 
sales representative in your area, or 
for complete specs, ask about our 
10th Anniversary $995 special: 
Call HI()().241-7595. 

AH INTEI.UGENT SYSTEMS COMPo\NY 

InI«oIor Dnve. m TechnokIgy FWk. 
f\Ion:r<*. GA 30082.1WX 810-7611-1581 
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RSX-IIM 
System Fine Tuning 

and Dramatic 
Performance Increase 

Catch23 Software 
Allows your exlStng 11 /23 hard
ware to expand up to 4 mbytes 
of merTlOf)' With 18 bit controllers. 
Stop swappng today. 

WlzDisc11m Software 
For faster file access, COIlVef"t 
memory into a "solid state' disc 
No overlay loading or swapping 

MultiDisc11m Software 
Aedx:;es dISC seek time and 
bypasses bad blocks. 

Dacha 11 m Software 
GMlS )<JU nstart .remory <M!<1ay
ng and cacres d"" data blocks 
J""I memory for high performance 

Ica11m Software 
Makes ASX user fnerdy Cursorl 
keypad ed!tng and sta<age/recall 
of all comnand lnes. A txx>n to 
the syslem prograrrrner: 

Accounts11m Software 
Full COIl"pUter resotxce a<X:Ollll
ng and repJrl generatIOn Make 
)OJ RSX system acx:a.nt lor ItSelf 

EEC SYSTEMS INC. 
Millbrook Park 
327/E Boston PoSI Rd 
Sudbury. MA 01776 

PUT OUR SOFTWARE TO THE TEST 
CAll (617) 443-5106/6376 
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AT&T Announces 
Names for 
New Regional 
Holding 
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liability resulting from a fire. If yo. 
lease your EDP equipment. read til 
terms of the lease very carefully. Mol 
lessors require that you protect yo.. 
leased equipment even though you ell 
not own it. 

CONCLUSION 
Some of the fundamentals of flf' 

protection systems have been covenc 
here. but this is not an in-depth st1.t) 
Should you be considering the purchasl 
of a fire protection system. your be!! 
sources of further information an! fa 
protection system vendors. map frt 
protection equipment manufactutt!5l 
and independent fire protection engilt 
eers. Your local fire department an: 
building code commission as well ~ 
your insurance carrier may also be d 
assistance. It is hoped that the Infer 
mation in this article will mak~)O
more conscious of the Importance d 
fire protection and suppression in i 

data processing environment. and pto 
vide you with some ideas for increa51rt 
t he level of fire protectIon' and safer) 
at you r Installation. 

Mr. Shannon holds a degree in ~ 
Protection Technology and has W'(X1r.eC 

as a fire protection system designer fa 
consulting engineering finns. He iii! 
also served as a fire investigator for ttl: 
Onondaga County Arson Task FatE 
and as a line officer in the JamesVI 
Volunteer Fire Department In Net 
York State. He now workS as a ted'tt 
cal writer and systems specialiSt fa 
the POISE Company. Inc. In R05wt 
New Mexico. a leading producerofaeJ 
demic software for colleges and uruve' 
slt ies that utilize DEC PDP and Vj) 
computer systems. I 



X11MNT 
4) DTRlST creates and queues 

(1.92) DTRlST.CT1. < 40 > to batch to 
run DATATRIEVE wIth the selected 
criteria. 

6) The following commands are 
executed In DTRlST.CTL: 

By Terry Ridgers. Systems Analyst 
St. Clair River WorkS 

Corunna. Ontario 

S) Because D'TRlST.CTL will log in
to (33.2). X11MNT is used to log the 
Batch Job Control program Into (1.92) 
and then OATATRIEVE Is executed in 
Batch. 

SDELETE (1.92) DTRLST.CTL 
SEOJ 

Here is a program (X 11 MNl) writ
ten In BASIC + 2 to log a user Into any 
account without a password. X t 1 MNT 
Is a nebulous name used to confuse its 
true purpose. To run XII MNT the user 
responds with a device, an account 
number and any file name and exten
tlon V.e .. SY, (1.92) PASS.wRD). If a 
I'lOI'H!xistent account Is entered the 
user Is Jogged out. 

We use XII MNT extensively to log 
batch control commands Into privileg
ed accounts. The following scenario 
generaUy takes place: 

1) The user logs Into a non
Pf1~leged accoun~ say (33.2). 

2) Through menu control the user 
runs a BASIC + 2 program; say (1.92) 
011USr. TSK < 232 > . 

3) The user wants a DATATRIEVE 
report run by various criteria (selected 
tIlroogh DTRLST.TSK). 
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"COMPUTER TIME IS REAL MONEY" 

100 TIMES FASTER! 
WITH 

SPEEDCODE If" 
AVOID COSTLY HARDWARE UPGRADES 

AND REPLACEMENTS. 

SPEEDCODE II· . from Time Doma in Software, unlocks the barriers to 
faster processing In your POP II and unleashes its full computer 
processing power to speed ellecullon of your application up to 100 
Umes faster. 

With SPEEOCOOE II" you ca n supercharge your existing application 
package. Installing SPEEDCOOE II". without any changes in existing 
application cOde. will accelerate task execution limes 2 to 10 limes, 
or even laster. 

With SPEEOCODE 11'" you can rewrite and restructure your exisl ing 
application to run up to 100 times faster on the same hardware system. 
In lact, one application package rewritten with SPEEOCODE II~ 
executed t300 t imes laslerl lmaglne Ihe performance SPEEOCOOE I I ~ 

COlI!d give your software. 

You can speed-up your software by purchasing more hardware or 
system upgrades at a cost of many thousands of doliars, or you can 
squeeze the computing power you need out of your existing POP II 
lor $895 (single user license). SPEEDCOOE 11-, the most economical 
way 10 purchase computer power . 

DON'T WASTE COMPUTER TIME OR POWER 

ORDER TODAY (603) 880-0615 

TIME DOMA IN SOFTWARE 
- ---11 Riverside St. , Nashua, NH 03062---
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PLANNING 
FOR A SUCCESSFUL 

AUTOMATION PROJECT 
By Richard lowe, Software Techniques. Inc. 

Mesa Consolidated Water District serves 140.000 
customers in the thriving city of Costa Mesa. near Newport 
Beach, california. Within the water industry. an industry 
traditionally slow to Innovate and tangled in regulations. 
Mesa has always been somewhat of a leader. They were the 
first in the Southern California Basin to install an ozone 
treatment facility, allowing them to convert low-grade 
ground water to hlgh-quality drinking water. In the areas of 
public Information. and legislation. Mesa's programs are 
second to none. 

So it was no surprlse when, in 1975. Mesa put an end to 
a decade of mechanical billing. Although these electro
mechanical dinosaurs (made by Burroughs and NCR) per. 
formed adequately. they were not very flexible. llle reports 
Mesa needed in order to manage their district effectively 
had to be compiled manually. The district was growing. and 
customer billing began to take longer and longer. Mesa 
would have to automate. or drown in a pool of paper. 

In 1976. Mesa replaced their semi-automatic blJling 
equipment with computer technology; they went online 
with the Xerox service bureau. But. after using Xerox for 
only one year. they were still dissatisfied. The batch-mode 
system was inflexible. the costs were high. and Mesa was 
still compiling their management reports by hand. 
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Mesa's First Computer 
In 1978. Mesa Installed their own computer. They (XII

tatted a local Digital OEM who. after a brief analysis. sac 
them a PDP-I 1/34 with two RM02 disk drives. seven VTS2 
terminals, a line printer. and RSTS/ E. 

The OEM developed custom application software fer 
Mesa. written In BASIC-PLUS with DMSSOO records ma~ 
ment. The software was delivered without documentatol 
of any kind. but Mesa was assured that It would follOW 

Because the system seemed to meet their needs, Mesa 
switched over to the new system and began ru~ 
customer bills. But. after a few months. mysterious .. out d 
balance" problems arose and strange bugs appeared. 

By early 1980. Mesa recognized that their system 5bi 
was not powerful enough. Although they had plenty of C'Ot'I

puter hardware. the system was difficult to use. data ~ 
frequently get lost. and they couldn't find Information they 
needed when they needed it. Attempts to fix these probler" 
caused other problems. and Mesa's satisfaction wrth ttl
system began to spiral downward. 

Finally. two years after Installation. a disk crash put ar 
end to the system. The backup procedures were not adf
quate to prevent the loss of huge amounts of data. IncludrrY; 
the current versions of the SOUrce programs. 

A Smarter Approach 

Mesa stepped back. took a deep breath. and t3eldedttlf 
problem again. Smarting. but smarter. Mesa realized thatt 
order to be an asset to their bUSiness the ideal system muf. 

I . Reduce Billing and Accounting Errors, 
2. Improve Customer Service. 
3. HoId·the-Une Against Cost Increases. 
4. Effectively Manage a Growing District. 
And so. with these goals clearly in mind. Mesa embark 

ed on a two-year program which changed the face of utillt) 

billing. The result was a combination of data processlng art 
Office automation tools designed specifically to meet ttIf 
needs of water companies. TIley called this system Was- II 
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Solution 
ROSS INTEGRATES KEY 
FINANCIAL ."UNCTIONS 
MAPS is a new generation of software 
merging decision support tools and 
financial accounting applications into a 
powerful, flexible financial management 

capability. Capabilities 
you thought 

could only 

come from 
an expensive 

mainframe system, 
but are now available 

from Ross for DEC's 
VAX series of minicomputers. 

And all Ross products are fully on
line. interact ive and bring you multi
user access. What's more, we let you 
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the latest in distributed technology to 
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In mid·I 981. Mesa asked Software Techniques. Inc. 
(STI) to work with them to develop WBS-l1. They wanted 
the design for WB.>ll to be based on their old system 
because. although this system suffered from a number of 
problems. it provided the basic functions required by their 
district. 

The problem was complex.; 
• Billing and accounts receivable information must be 

maintained on more than 140.<XXl customers. Bills must be 
sent to each of these customers on a bi·monthly basis. If the 
customer account is delinquent. a special bill must be mail· 
ed; eventually. the water must be shut off. 

• Each customer can have one or more meters (which 
measure the amount of water used) on their property. The 
readings from these meters must be manually or automati
cally read and entered into the automated system to deter
mine the amount to be billed to the customer. In addition, 
the meters must be tested periodically. and repaired or 
replaced if necessary. 

• A backflow device is attached to each meter. This 
device prevents used water from flowing back into the 
water system. These devices must be tested periodically. 
and repaired or replaced If necessary. 

• The system was deSigned to combine online and 
batch technology. From I to 99 meter readings (known as a 
batch) could be entered at a time. Each batch could be listed. 
adjusted and modified at will. giving each user complete 
control over the data before it was permanently added to 
the system. The batch was updated to the system master 
files only after the user was sure the information was cor
rect. After the weekly meter readings had been entered and 
updated. the bills were printed. 

• Two years of meter readings and accounts receiv
able history must be maintained for each meter in the dis
trict. This history is used for forecasting and to aid in track. 
ing down complaints. 

Analysis 
Our first task was to determine Mesa's automation 

goalS. When we determined what they hoped to solve with 
this new system. it became clear that most of the problems 
revolved around the efficiency and accuracy of the old 
system. 

We asked the users to describe each function of the 
system in simple terms. They were asked what tasks they 
perform. where the information to do the tasks comes 
from. what action results from these tasks, and so on. From 
this. a basic flowchart of the steps required to perform the 
functions was developed. 
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Each piece of information was analyzed: who needs, 
what is It used for, where It comes from, what is done 'Me' 
it. etc. The information gained from this analysis was CQ!'. 

plied into a specification describing how the system appea!! 
to the user. All functions, reports. screens and data bast! 
were clearly defined in this specification. 

When the specification was completed. It was !Xl 
sented to Mesa, where each of the users reviewed It Witl'llr 
or her manager. Any problems that were diSC'OVi?l't!d 'MIl 

reported In regular review meetings. where any dlsagrt't 
ments or concerns could be freely voiced. Following m 
meeting. modifications were made to the spec and it Wl 
reviewed again. this process was repeated until all partII! 
were In complete agreement. 

Coding 
After the specification was accepted. coding begat 

This was scheduled In several phases to provide greater lXl'f 
trol over the project. The first phase consIsted of the SI1I'IpIf 
maintenance programs and their associated reports. Th5 
included: 

1. Customer Maintenance and Register. 
2. Meter Maintenance and Register. 
3. Miscellaneous Charges Maintenance and RegIS!! 

(special charges to be billed to particular customers). 
4. Rate Table Maintenance and Register (the ala» 

tions upon which to base the billing amount). 
S. Parameter Maintenance (used to enter Informabl'· 

about the district using the Ws.> II system). 
In the next phase. the billing functions were coded-

These Included; 
I . Meter Reading Entry program, 
2. Meter Reading Register, 
3. Skipped Accounts Ust (whkh lists all of the accounts 

not billed within a particu lar area and time period), 
4. Meter Reading Update (which updates all meter ... 

formation entered In a batch into the master files), 
S. Billing Register, 
6. Bill Printer. 
7. Delinquent Bill Register and Printer. 
Following the billing functions. the payment functiOOS 

were coded. This phase consisted of; 
I . Payment Entry, Register and Update programs. 
2. Miscellaneous Credit/Debit Adjustments Entry 

Register and Update programs. 
3. Deposits Entry. Register and Update programs. 
After the payment functions were completed 

miscellaneous functions were coded. lllese were: 
I . Closed·Account Entry and Register programs. 
2. DePOSit Refund Entry. Register and Update 

programs. 
3. ClOSings Update. 
Special Inquires and functions were coded last. The5f 

functions include: 
I . Customer Account Locator (allow a customer I't!C«II 

to be looked up by customer number. meter number. C\& 
tomer name "Sounds like" COde. and street address). 

2. Account History Inquiry (display up to the last ~ 
years of accounts receivable history for a customer). 

-------------------~~.~--"" 



SIGMA OFFERS 
COMPLETE SYSTEMS ENCLOSURE 

SA-H110 
The SA-Hl10 is a styled and modern tabletop 
cabinet which provides the systems integrator 
an attractive and affordable means for building a 
complete LSI·1l 0 bus' or Multibus' system. It 
includes a heavy duty switching power supply, a 
lull 8-5101, quad 0 bus or 8-slot serial/parallel 
prionty Multibus backplane. an operator's con
trol console. two fans for forced air cooling, and 
mounting and power for two futl-sized 5V." 
drives. 

The 0 bus backplane, which supports all LSI-11 
type processors, Includes 22-bit addressing and 
full 0 bus termination allowing use of all com
patible memOries, communications interfaces. 
deVIce controllers and multifunction boards. 

A connector panel at the rear of the chassis pro
vides mounting for eight RS-232 connectors for 
convenIent egress of 110 cables. Additional con
nector mounllng on the rear door is optionally 
available. 

SA-H110 Configurallon 

"--
• - •. ~-!il 

CALL YOUR nearest SIGMA SALES OFFICE for 
In'ormation on all our products. 

FEATURES: 
'" Complete system can be contained in one compact 

chassis . 

'" Includes either quad, 8-row Q bus backplane or 8-slot 
seriallparallel priority Multibus backplane. 

'" Supports most SV .. " full height or slimline drives in
cluding Winchester disk drives, removable cartridge 
drives, floppy disk drives or cartridge tape transports. 

'" Power supply provides 40 amps of SV, to amps of 
12V in addition to all power fail and control Signals. 

'" Front operator panel provides convenient operator 
control. 

'" Low Cost . 

SEE SIGMA FOR YOUR ENCLOSURE NEEDS! 

SIGMA offers a complete line of DEC· compatible disk 
controllers, interface devices and system enclosures 
for the LSI·11 . 

6505C Serrano Avenue, Anaheim CA 92607 
Telex 298607 SGMA (71 4) 974-0166 

Orange CA (714) 633-0652/771-7320 - San Jose CA (408) 985-91 12 
Alvada CO (303) 431.()551 • Orlando FL (305) 62\lo8896 

Boston MA (617) 93&1310 · Minneapolis MN (612) 881-5015 
Albuquerque NM (505) 294·5423 • Beaver10n OR (503) 644-0304 

Houston TX (713) 451.()466 • Vienna VA (703) 448-6800 
Bellevua WA (206) 454-4600 - Ouebec Canada (514) 331 -5980 
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The 05120 r 8""'1'III1 Controller make. YCMJf LA36 perform 
like. DECwrtt ... a III. 
The Oatasouth 05120 gives your OECwritera II the high speed 
printing and versatile perlormance features 01 the DECwriter' 
lit at only a fraction of the cost. The OS 120 is a plug compatible 
replacement for your L.A36 logic board which can be installed 
In minutes. Standard features Include: 
e l65 c:pII bldileellonal pMling _ RS232 Wlterlace 
_ fiori:rontlll & Vertical t8be _ 20 mA Current Loop Interl_ 
. Page lenath 5eIectiOn e Top 01 Form 
• 11a....800 baud operaliofl • ~u-.ble Margins 
• 1000 c:haraeIer print butler • Double MOe characters 
eX-on. X-orr protOCOl . Parity selection 
_SIll Teat . Optional APt character MI 
0Yet 9,000 05120 units are now being used by customers 
ranging from the Fortune 500 to personal computing enthusi
asts. In numerous Installations, entire netwof1(s 01 lermlnals 
have been upgraded to take advantage of loday's higher speed 
data communications services. lSI microprocessor electronics 
and strict quality control ensure dependable performance for 
years to come. When service Is required, we will respond 
promptly and effectively. Best of all, we can deliver immediately 
through OIJr nationwide networil 01 distributors. Just give us 8 
call lor all the details. 
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data®©Mlt[fu 
computer corporation 

P.o . Box 240947 • CharIotIe, North Carolina 28224 
704 1523-8500 

CIACl£ DIlle Off READER CARD 

6800 Family 
Cross-Software 

\\' 1 N 'I' Ill~ 

CIRCLE DI84 ON READER CARD 

3. Account Usage Inquiry (display up to the last nw 
years of meter readings for a customer). 

4. Master File Purge (physically delete records wtuch 
have been marked for deletion from any master file), 

S. History Unload (copy old history records from master 
files Into temporary files and delete the old history record 
from the master files). 

6. Special Magtape Backup functions (as transactions 
are entered into the WBS-l1 system. they are backed~p 
onto magtape. These transactions can be restored later tf 
the system suffers a catastrophic failure). 

During the final phases of coding, the documentabCtl 
was completed . Three documents were delivered with ttIr 
system: 

1. User's Guide 
This document tells the user how to operaU! all func· 

tions of the system except those functions reserwd for use 
by the system manager. Each step required to perform 00, 
function Is discussed in the order It must be performed 

2. Manager's Guide 
This document describes the data structures re

quired by the system. the menu system and any functionS 
reserved to the system manager. 

3. Technical Manual 
This document describes how to build the WBS-II 

system and the design philosophy. It is designed for use bya 
programmer who needs to add new functions to the 
system. 

Training 

The initial training sessions were designed to dispel the 
myths about computers - what they can ancl cannot do. 
We described the various components of the computer sys
tem and how they interact. giving the users a benerfeei fer 
the tool they were being asked to use. 

Later. the relationships between the various data struc· 
tures were discussed so that the users understood exactly 
what occurred before. during and after something was proc. 
essed. Both the automated functions and the manual proct'" 
dures necessary to support them were descnbed full)' . 

Last, a few of the key users were taught to use the 
more sophisticated tools (like DATATRIEVE). 

Conclusions 

As we have repeatedly discovered. the key to a suete5S"" 
ful automation project is planning. Due to the large amount 
of planning that went into the WBS-l1 project. we wei"! 
able to set Mesa's expectations to a reasonable level. and 
then to meet those expectations. I 
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Editor's Note, Part 1. '1l1E! Use of a DH 11 Multiplexer with RT·l1 " appeared In Volume 2 . Number 5 (September. 1983) 

USING EXTRA MEMORY 
WITH RT-11 AND TSX 

or 
How to Turbo-Charge RT-11 (Part Z) 

By Arthur Edward Groulx. Logicaid Umited. Nepean. Ontario. canada 

Right away the reader will notice that the title contains 
the word "extra" instead of "extended," The word "extend
ed" conveys the image of some telescoping physical thing. 
like Pinnochlo's nose. or the jaws of the creature in the 
movie "The Alien." Perhaps this is why most AT-It users 
seem afraid of the extended memory monitor (ATII XMj and 
regard it as a Pandora's box that Is better left unopened. 
This particular article covers the terminology. how extra 
memory can be used in AT-It with utilities and tools. and a 
new tool for greater use of extra memory with AT-II or TSX 
on PDP-11 / 34s, 

TERMINOLOGY 
There is a huge volume of jargon related. to using extra 

memory with AT-II and the PDP-II . However. you can 
safely carry on a conversation with an AT- 11 extended 
memory guru If you know only three terms: physical, vir
tual, and mapping. 

Every character of memory Inside your PDP-II (or 
LSI-tt) computer has a unique label identifying It exactly. 
This label starts at O. and increases by one unt il you run out 
of memory. This label is referred to as the "physical 
address," Knowing the physical address. you could pull your 
memory boards out of the computer and locate the actual 
chip holding bits in the specific character of memory. The 
physical address is a name for a physical thing. 

That takes care of physical. Now let's get virtual. 
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The PDp· I I has what is called a 1 &bit arthttecturt 
This means when you get down to the bare metallnsKte 1hi 
computer. the data values used in the guts of the mactww 
are exactly 16 bits long . In the POP-II, addresses art 
treated as any other data values. This Implies the labe!Sci' 
the physical things mentioned earlier may be only In tl'f 
range CXXXXXXlOOOOOOO (16 zeroes) to 111111111 1111111 
(16 ones). in binary. or 0 to 65,535 In decimal In yo.r 
MACRO. FORmAN. OIBOL. DBL PASCAL. C, or whaW'!! 
program. at any time , the set of labels that may be used 6 
never larger nor smaller than that set of 65.536 dlfferel'll 
labels. The 65,536 constraint Is referred to as the Is.ir 
boundary:' 

Since the computer can only use 65.536 labels (Of';' 
dresses). it can remember only 65.536 things; that IS. 'jOJ 
computer's memory Is restricted by that magk nurnbe'. 
65.536. Of course some of this memory Is not only remem
bering information. it's also " remembering" your progrart'l 
The program, if written correctly. manipulates the "" 
mainder of those things. The remainder of those things 5 
usually referred to as data. 

Early hardware designers were relatively quick to ap
preciate the IS-bit boundary, or at least as quick as hard
ware designers could be. The first attempt at ovenX)I'TlI1l; 
the constraint was " Hey, let's build a disk _ then we r¥o 
store stuff on the disk and only read In what's needed whel' 
we need it." This disk thing was a super concept. We snllU5f 



MULTI-DIMENSIONAL MODELING 

C-CALC 
So AdYinced .• .It's Simple I 
DSO Corpof.11on hal CCJfTt)Ined the 
I'lghelIIeWII Of prograrrmng 
lec:h"IoIo!1f.oo hUman engineering 10 
develop the mo.l powerful .• nd 
'1Iff1)IIS1"' electronIC spreeOsneel ever 

EaIY to Grow Into .•• 
CCAL.C meetl the needI Of bOth lhe 
I'ID'IICe and the expeI'l8nC8d user. 
MeniA;, mOOT'llt ..... prOlJ1)tS, and • 
IICIPhIIIbClted ON-UNE HELP l,cl~ty 
aIIorN !he I.-ef With .111. Of no compuler 
8.q)tIIIUOI 10 .'~ nght In" BuItHn 
1t.1rW'IQ prOC«l.lr. IKlIItat. Qn-9OIOQ, 
II8It-peoIcI 1eIIrn.ng with Mo,.al lopK:s 
ranging Irom I)UIC 10 adVanced 

AncIlmpoaalble to Outgrow •.• 
For !hi exper'ItnC«I ueer, CCALC of· *'. ~ Of optJOn;aI 'shOrtcuts", 
dowIng menus and prOl'l'1'lS 10 De 
~ anogettler In many c:a&eS 
'lIIef.lrllndlf· dot!In" t. .... to mean 

I1Ido.a and fruatr.t.ng 10 the .xperl
n:ecJ uaer AI your appk;8UOns 

become increasingly sophisticated, 
YOU'll begin to understand wtJy CCALC 
has been called the "the most powerful 
&leClronlc spl'eadSheitt ever" 

Features Include: 
• Menus for ease 01 use 
• Reports thaI may be edited with 

wordpr()C8SSOf or text editor 

• Single leVel EngliSh-like commands 
• Written In the extremely el/iclent 

"C" language (No "C" compiler 
reQUired on host system) 

• BuilHn training and sophlSlicated 
()n.Une HELP 

• Accessibility of data on other wor1\. _to 
• A wide range 01 financial, statistical, 

mathematical. and logical Junellons 

• Data fully transponabte between 
most C()(T1)Uters 

• Boardroom-QU8Jity report Q8neratlon 
via convenient print meoos 

• Dynamic sortll'lg capability 

• User-defined procedUres for auto
mation of repetitive operationS 

OACLL 0186 ON 1lEA0ER CARO 

• Consolidation 01 liI(e or unlike wof1c:· .... " 
• Easy·to-use data IrnportingteJi:POfling 

facility 

• Mu1t~level training classes available 
at our site or yours. Onslte and dia~ 
up demonstrations available 

CUrrenrly available (01: 
PIOS (DEC's PRO 350), RSTS, RSX, 
VMS. VAX, UNIX, and lAS 

For more Inform,tlon, pl.asl contact: 

--- -=--==~=-=-::;;;;=--- ----- -- .. --------------- --- -- - - --- ----- --------- ------ ----- ---- --- -- - - ---------

DSD 
c: D II1II ~ a II1II AT I a N 

(206) 821-7507 
12620 l20th Ave NE, Suite 201, 

KIf1c:land, WA 9B033 

UNIX II • ReII TN 01 IIIILIICI 
P 06 (OEC" PRO 3!4 ASTS. RSX. VMS. vJ,X" ..., I.o\S 
... ReII '1M'. 01 D9III ~, Corp 
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we need it." This disk thing was a super concept. We still use them. Some soft
ware genius thought of storing programs on disk too and only readin~ In those 
programs when needed. This was the invention of the overlay. Every single com
puter operating system that involves a disk or tape. including RT-II, Is really 
thousands and thousands of overlays. Think about it. 

The unfortunate part is that no matter how fast the disk turned on its 
spindle or hOw fast the read/write mechanism (heads) glided over the diS~ sur
face. the disks were still very slow compared to the speed of the processor Itself 
and the speed with which data could be moved around memory. As far as 
overlaying went. the central processor spent a good deal of time making Zs 
waiting for the next overlay to be read in. The entire computer's speed was 
bounded by the slowest disk being used. 

This necessitated the invention of a new technique for speeding up the com
puter. The new technique would have to be transparent and retrofltable to pre. 
existing software. The intention was to minimize the slow disk accesses. 

The eventual solution was to build a "black box" which was placed between 
the current program and the memory and which intercepted the normal retrieval 
or storage of the contents of memory addresses. The program presented the 
black box with an address and said "give me the contents of this address." or 
presented the box with an address and value and said "store this value at that ad
dress." If the black box had 65.536 characters of memory to deal with, the ad
dresses and values would be passed right through to the memory as it was 
before. There would be a one-to-one correspondence between each address and 
each memory location. 

However. what if the black box had more than 65,536 characters of memory 
to deal with? In this desirable situation. the black box had to exhibit some in
telligence and decide. when presented with an address. exactly which character 
of memory you were referring to. Remember: the PDP-II Is a I S-bit machine. 
The address you pass to the black box has exactly 16 bits. But since the black box 
deals with more than 65.536 characters of memory. it needs a number longer 
than 16 bits for addressing. 

The trick was to make the black box a little computer in its own right. It 
could take the address you passed to it. perform some arithmetic on it. Increase 
the number of bits In It. and pass the longer address on to the memory to store or 
retrieve your data. The rules for performing the arithmetic could also actually be 
programmed into the black box by your own program. 

For example. let's say you needed the contents of the address represented by 
the IS-bit binary number 0 000 010 000 000 (octal 020000 or 8192. decimal). 
The current state of the black box might convert that address Into a all 001 OlD 
0 11 100 101 110 (octal 03123456 or 829230. decimal). By reprogramming the 
black box. the same address might in the next moment be referring to 0 QCX) 111 
111 111 111 111 110 (00777776 octal or 262142. decimal). In these examples. 
the physical memory addresses used by the black box have 22 bits. llle example 
computer would be said to have "22-bit addressing " even though still only 16 bits 
can be used by your program. The point is that the same address in your program 
can at two separate instances refer to two very different places on the physical 
memory board. To prevent confusion between the address on the physical 
memory board (see PHYSICAL above) and the address used in your program. the 
address used In your program was called VIRTUAL. On PDP-II systems. the black 
box Is call~ the memory .manage.ment unit or MMU (It manages the memory). 
and the arithmetic operations taking place inside the black box are called MAP
PING. If the black box is turned on or being used. the system is said to be 
MAPPED. 
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AGOMPUTERNSTMBUTOR 
THAT'S ELIMINATED THE BUGs. 

We're First ComputeC And 
.~\~ laken the problems out of 
buying mini micro oomputer 
S)SlenlS, peripherals and oompo
nen~. Because \\~ not only offer 
)00 the finesl in computer equip 
ment. Like DEC, Control Data, 
Ernulex, Cipher Dala Products 
and flOrida Computer Products. 
\Ie also offer)'ou Ihe finest in 
service and customer support. 

WE'VE ELIMINATED THE 
SLOW DELIVERY BUG. 

Often IOU hale 10 wail 
mont1-6 to iet the oomputer prod
uct»ou need. Bul \\~ w:~house 
a huge IIlI~ntOl) of 11Igh quality, 
factory-fresh products So when 
100 need oomputer eqUipment f:tst, 
)00 ill>l hare 10 clil us. Or '1\\')( 
us )oor orde, 
And .~'II 
pick, 

list, pack and ship It .ithin three 
da)s Or the reI)' same day for a 
small expediting fee. And \\~ can 

complete computer systems 
wi thin thim 

da)~.· 

WE'VE ELIMINATED 
THE HIGH-PRICE BUG. 

Usually there's only one 
way to get a good price on com
puter products. Place a large 

orde, But not when )1:>U buy 
from First Compute, Because 
we pass along our subslan
tial savings to )'ou. Our 

prices are some of the most 
competitive around. And our 

technical expertise helps yeu 
~~.,.. avoid costly errors. First 

WE'VE ELIMINATED 
THE NO ANSWER BUG. 

When )1:>U need information 
about a product, )1:>U wanl an 
anSll~' And )1:>U want il fast. But 
many distributors can't give)oo 
technical information. At First 
Computer, we're experts on the 
products \\~ sel l. And we I 
tell )1:>U exactly how 
function. We not on I) 
lest the individual products. 
We configure and tesl )1:>ur 

complete s)stem as well. 
So ),OU can be sure eI~ry

thing )00 buy from us 
operates properly And 
we continuously exam· 

ine the viability of nell' 
computer products in 
relation to )1:>ur needs. 

So \\~ can help )00 select 
products that best meet )1:>ur 
application requirements. 

. Computer is in business to 
increase )1)ur 
effiCiency 

Reduce ),our inventory Give you 
peace of mind. And, best of all,. 
save you money. 

Call First Computer today And 
shake the bugs out of )1:>ur system. 

Iff,-e bllll/allS tbat jUllction 
/litb cOlI/pllter-like 4/iciency 

~computer 
~corporatlon 

Get the bugs out. Call First now toll-free at \-800-292-9000 (in Illinois call \-3\2-920-\050). 
Headquaners 6-15 Blackha>l1< IJrIIt . \l6 ImOnl, illinois 60559 ·m Number 910·651-1916 

CIACLE 0210 Oft READ£R CARD 

_Ill":'" 
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HIGH DISCDUNT 

CATALOG 
OF 
NEW & USED 

DEC 
-
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SYSTEMS. PROCESSORS. PERIPHERALS 

Inciudi09 

* VAX * PDP11 
* LSI-11 * PDPS 
* DECsystem 10 & 20 
* Data General, too 

NO-RISK TRIPLE WARRANTY 

1 Genuine DEC and 
• Dati Ge nefal 

Equlpmenl 
2 gD· Day Warranty on 

• Parts and labof 

IO·DAY RETURN PfnVllEGE. Full credil lar any fully-
• warfanlled DEC at Oala Glflefalit,m ,alufned within 10 

days all' f rec,lpel ... and WE'LL PAY RETUR N 
FREIGHT! 

Call or write for your copy TODAY! 
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The programming of the black box is usually done 01'1) 
by systems programmers. and of course the programrrurw; 
must be done with care, but it does not require any men 
care than other programming. It simply requires the CIJI. 

stant remem brance that when the black box Is on, evety aS. 
dress. Including t he address of the next Instruction in yo.r 
program. Is converted or transformed by the black box. ~ 
gets most tricky w hen in t he process of changing the bIaO. 
box, you accidentally change the physical location of ttl 
next instruction In your program. and Instead of selectu1; 
t he next physical locatlon in your program (containing til 
next Instruction). you caused the black box to select sanr 
other unrelated memory location. Your program will crziI 
and you will undoubtedly wind up hating the black box. til 
computer. and go and buy a 32-bit VAX. The process ofil 
cidentally killing your program by misprogramming thf 
black box Is referred to as "mapping yourself away." asln 
mapped myself away last night:' With AT-I I you cr 
change the contents of the black box by using the RT-Il ex 
tended memory programmed requests. In the proa!SS aftb 
Ing so, you can also experience the delights of mappr;; 
yourself away, 

Besides the mapping which transforms a virtua. » 
dress Into a physical address, there Is. on some types It 
PDP-lis, another type of mapping called ·UN.B1.5 
mapping." If you care to look at the control regIS1f 
specifications for DEC designed disk and tape penpherZ 
you will eventually find in some register two bits memOt 
as "extended memory" or "memory extension:' AlsO. it 
16-bit address where the data transfer is to start Is ~ r 
some other register, During the data transfer \nvolvlIlg t!f 
disk. these memory extension bits are appended to the hIq' 
order part of the 16-bit address placed in the other reglSt! 
to create an IS-bit physical address of where the data tJ76 
fer Is to physically occur. This is fine If the memory you~ 
is an IS-bit memory. lllere are problems. howewr.lftb 
memory you have. like our examples above, uses 22-M 
Apparently you would not be able to transfer lnfon'r'latl" 
beyond the IS-bit boundary . 

UNIBUS mapping Is simply the proviSion of 
black box which translates IS-bit addresses In the dISk 
control registers to 22-blt physical addresses while 
transfer is taking place. By programming the UN"""'''''l 
per. transfers OCCur In the desired part of memory 
th.e la-bit boundary. UNIBUS mapping does not ~ 
Within AT-II , 

At this point you can move on to the next secbOO 
wish. but I thought I would take a few moments to ,,,PO'1 
two other t.enns related to extra memory and 
KERNEL and USER. 

in the context of extra memory I~de PDp.IIS. 
kernel Is not someone who cooks chk ken and the 
n~ the ignorant twit who uncovers all cd your _ ... ij 
mmg errors. In reality, the memory management 
be thought of as having two black boxes Inside 



operates Independently of the other. When one black box is 
turned on, you are said to be running in " kernel mode." 
When the other black box Is turned on. you are said to be 
running In "user mode." Only one of the black boxes can be 
turned on at any specific moment. Each black box can have 
It; own separate program for changing the virtual addresses 
into physical addresses, The selection of the current mode is 
made by specifying some special bits In the Processor Status 
Word or PS. The neat part Is that once you are In user mode. 
you are highly restricted on how you get back to kernel 
mode (the hardware won't let you) and, for example, if you 
try to halt the processor from your program In user mode, 
you will get back Into kernel mode, but only In the way 
specified the last time you were In kernel mode. Without 
getting more complicated, the point Is that kernel mode Is a 
consklerably more privileged mode than user mooe. 

One final subtle problem: what If you want to look at 
the memory accessed in user mode whlle In kernel mode or 
vice versa? The hardware provides four instructions, MFPD, 
MFPI, MTPD and MTPI for this very purpose. These instruc· 
tiOns move data to or from the "previous" mode's address
Ing space. The mode of the previous addressing space is also 
determined by a few bits In the PS. If you examine the pro
gram RMON.MAC In the RT·l1 distribution kit, you will find 
a few occurrences of these Instructions. If you need to know 
row to use them, consult the POp· II Architecture Hand· 
book. order rode EJl.236S7·1B. 

RT·t1 AND EXTRA MEMORY 
The reason for using extra memory is to speed up the 

computer. One might naturally ask why it is necessary to do 
this With a single user operating system like AT· ll . There 
are a number of answers, 

First, RT· ll Isn't always as fast as we'd like it to be. 
Watch an RT·l1 user use AT· I I some time. That user spends 
a good deal of time waiting for his keyboard monitor com· 
mands to be executed. If that wait time were decreased, the 
RT·11 user would be more productive. Next, some applica· 
tiOns are so large that overlaying the programs also 
decreases the computer's productivity. Some data gathering 
applications cannot wait for the overlaying. These applica· 
tiOns can only be speeded up using the extra memory. Final· 
Iy. some applications require huge arrays of randomly ac· 
cessed data which must be continuously memory resident. 

RT. II provides four fundamental modes of accessing 
the extra memory: VIrtual JObS, virtual overlays, extended 
memory programmed requests, and a memory disk called 
VM 

A. Virtual Jobs 
The term 'virtual job" describes a special type of AT· I 1 

JOb whICh is started and run in a special way. Virtual jobs 

. . . continued on page 100 
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TS -nET'· 
NETWORKING FACILITY 

For LSls & PDP-11 s 
Running RT -11, TSX or TSX-Plus 

• TSX·NET is used by OEMs, Labs, Uni
versities and all types of businesses in 
over 350 locations in 14 countries 
around the worid, 

• TSX·NET is not just a file transler 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 POP systems, 

• TSX·NETpenniisan RT·11 or TSX·Plus 
system to transfer ASCII files to or from 
RSTS, RSX, VAX systems 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, lnc. 

15010 Venlura Blvd" SUite 302 
Sherman Oaks. CA 91403 
Telephone: (213) 907·6622 
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INSTALLING THE 1.7 HARDWARE 
UPGRADE ON A PRO/3S0 

The components; a memory board and FPP chip. 
f1rst. remove the cables. 



To Insert pull the handle out and tum clockWise. 
This spreads the contacts. 

The card cage has a thumb screw on the right -
loosen and 11ft. 

Slide It Into any open slot. rotate the handle counter 
clockwise to engage contacts. and push handle in. 
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Now for tilt floating PoInt Adaptor. 

Re_ tM wlnchest.r ~bIeS (2).... 
~. dlHn"'lIIIl\oppJ ab:t\. N boI:h dIha out 
about 5". 

Within half an hour, anybody in your company-from the newest 
trainee to the CEO-can begin to turn oul professional quality presen. 
lations with the exhibit! Business Graphics software package 

With your POP-l1 or VIV<, a Zeta or H-P plotter (or any line printer), 
and exhibit! you've got aU you need to produce an almost infinite 
variety of bar charts, pie charts, and line charts. the worksl And all 
you need is 30 seconds to set up a hands-on demo in your office 
or ours. Call collect today; we'll take it from there, and also rush 
you a COpy 01 our newest exhibit! brochure. 

-------- -- - =- CORPORATION 

(415) 494-7500 
1096 East Meadow Circle, Palo Alto, California 94303 

tlACI..£ D206 ON R£A.OER CARD 
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...tIIdI Is nut 10 Iht O'U chip. 

1Jnt IC' It.- dIIp '(_red by. bIKtI saM prottnOt) 
... pIIIIIlkJMI on Iht two end ails. 

.•. dbc cables. 

a_up. . .. ~nd StIli more errors . 

And get errors ... Go bKk.1Id ....... 1 •• aordS.nd (onllKtOf1l ~nd get 
• lOGO for)OUt lroublt. 

At Caleca , we anticipate the challenges of 
(he consumer and develop new products to meet the ever growing 
demands. 

Products like ColecoVision and Adam, the Caleca Family Com
puting System, revolutionized the marketplace, positioning Caleca 
in the forefront of technology. But for leadership to continue new 
technologies must evolve. 

That's the challenge you will face as a member 01 our engineering 
staff. Required is a B.S.C.S. and 5-7 years of broad experience in the 
software development process including the role of tools. Extensive 
experience deSigning tools and utilities for software engineering 
applicat ions . You'll also be involved in developing software 
methodology for microprocessor development. 

Once you join CoIeco's innovative team, you' l receive an excellent 
salary and benefits, and work on top projects that are highly visible 
in the engineering team. To apply, send resume and salary re
qUirements, in confidence to: Joyce Mendoza, Technical Recruiter 

CalECa INOUSTRIES, INC. ~ ( COLECO ) 
Coleco Corporate Center 
999 Quaker lane South YOUAV1SION IS OUR VISION 

West Hartford, CT 06110 
An E~""""''''''''Y E....,...".. M/f 
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IMSL's Natural Resource 
for 

In the plethora 
software systems available today, 

only one was designed for the pro
fessional who expects a straight. 
forward approach to problem 
solving - STAT/PROTRAN, one 
of IMSL's Natural Resources. 

You don't need any program
ming knowledge to use this 
remarkable system. tn a surpris
ingly short time, STAT/PROTRAN 
is at your command. Convenient 
"help~ files provide on-tine 
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 statements for 
tailored problem solving. This 
added measure of flexibility sets 
STAT /PROTRAN apart from 
other statistical stems. 

STAT:PROTRAN is a member 
of the PROTRAN family of 
problem-solving systems for 
mathematics, linear pro
gramming and statistics. 
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 
technical software. 

STAT,PROTRAN is the 
natural resource for it wide 
variety of statistICal applica
tions. And the low subscrip
tion rate makes this powerful 
system extremely affordable, 
even if lone person in 

uses It. 

To find out more about STAT 
PROTRAN, return this coupon to 
IMSL, NBC Building, 7500 Bellaire 
Boulevard, Houston, Texas 77036. 
or call, toll·free. l -SOO-222-IMSL 
In Texas, call (713) 772-1927, 

PIow.....t .......,..,. ,.chnQJ ",lom.etoon 
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run with the virtual attribute 00 
under an RT-II extended mel'llQ) 
monitor. To mark a job as virtual. ko 
tion 44 in the job's .SAV or .REt tit 
must have its bit 10 set to one beftyp; 
the job is run . The easiest way to 
this Is by running the SIPP or 
utilities as follows: 

.R PATCH 

FILE NAME
"PROGRM.SAV/ A 
441 0 2000 
"E 

Under RT-II versIOn 4. any 
modules so patched will run I 
an extended memory monitor 
RT -II version 5. patched save 
will run under any monitor 

Making a Job Virtual does 
make it run faster. There Is oohl .. 1 
major advantage to uSIOg ~~:'::I 
and that is that protection is 
which prevents the virtual job 
cessing (and possibly corrupung) 
operating system or other programs 
comparison between vin:ual and 
virtual jobs Is provided in table 
the current AT· I I Software 
manual. The utility KEX ,SAV IS 
only virtual job provided 
distributed RT· II . KEX Is a virtUal, 
version of KED and runs faster ~ 
RTII XM environment where thm 
large foreground or system Job:' ""'I 
ing concurrently. 

B. Virtual Overlays 
Before the availability of 

memory. AT- II over1aymg occurred 
reading sections of the runnmg 
gram into an area of shared 
from disk when the proglClm 
was needed . If a main program 
quently used two subroutines 
overlaid one another. the numb« 
disk accesses would make the 
run very slOWly. 

When virtual overtays art' used. 
subroutines are already In Ime,nar,"1 
do not need to be constantly 
from the disk file COf'ltaJrung 



angmal program. TIle scenario develops as follows. When 
the program is lOaded. the main program is placed in a 
specific area of physical memory Subroutines I and 2 are 
plaCed 10 their own specifIC areas of memory as well. Just 
before subroutine I IS called. the contents of the memory 
management unit Is Changed so that the virtual address 
used In the CALL instruction IS translated correctly to 
subroutine 1'5 physical location In memory. Subroutine I ex
ecutes and returns to the main program. Just before 
subroutine Z Is called. the contents of the memory manage
ment umt is agaIn changed so that the virtual address used 
in the CALL instruction to subroutine 2 now translates to 
subroutine 2'5 location 10 physical memory. Subroutine 2 ex
ecutes and returns to the main program. and so on. The 
tJme required to modify the contents of the memory 
management umt is extremely small compared to that of 
readmg 10 the new overlay from disk 

Consequently a virtually overlaid program is extremely 
fast compared to a traditionally overlaid version. 

In fact. 10 a benchmark we ran. a program was fifty 
(than nght. SO) times faster when using virtual overlays as 
opposed to using the traditional disk overlays. Therefore. if 
you have extra memory available, you should ALWAYS use 
Virtual ovmays when overlaying Use the IV switch Instead 
of the /0 switch In your link specifications. 

C. Extended Memory Programmed Requests 
The extended memory programmed requests are 

Oescribed In section 46 of the RT· II software support 
manual lhese programmed requests are used when virtual 
overlays are not suitable. 

There are two main concepts to understand when using 
RT-II extended memory programmed requests: REGION 
and WINDOW TIle term " region" refers to any contiguous 
piece of physical memory. It Is always memory beyond the 
IS-bit boundary. TIle term window" refers to the contents 
Of the memory management unit at anyone moment. By 
moving or "remapping ' a window. the physical address cor
responding to a program's virtual address is changed. AT-II 
provjdes programmed requests to create and delete regions 
and wmdows. and to move or remap windows. A description 
Of the use of these programmed requests is really beyond 
the scope of thIS artiCle. as they are normally used in only 

the most complex systems 

D. The Memory Oisk - VM 
VM IS a handler dlstnbuted With AT-II version 5 which 

allows you to treat any extra memory as another RT-II 
directory.structured device. The VM device is the simplest 
and eastest way to use extra memory with RT- II . You can 
aeate and delete flies on the VM device and even use it as 
the system device With the single job or foreground/back
ground monitor Unfortunately. you cannot use the VM 
device as the system device With the RT-II extended 

memory monitor 

"II:Dtt~~AL JAAUARY lMoi 

The VM handler has some nice features. The first 
feature is that when the handler is installed. it automatically 
determines the amount of extra memory available and 
translates that to the number of blocks in the VM device. 
Since installation of AT-II handlers is automatic when the 
system Is booted. if you Install more extra memory in your 
system. the VM handler will automatically use it the next 
time the system Is booted. 

You can automatically set the base address used by the 
VM device. This is done by using the 

.SET VM BASE = nnnn 
command. The base address is a way of specifying the bot
tom boundary of the physical memory to be used by VM. For 
the single job monitor. the value of nnnn is normally 1600. 
For the XM monitor. the base setting varies. depending on 
whether any of your programs are virtual jobs. or use virtual 
overlays or extended memory programmed requests. Sec· 
tion 10. 12 of the AT· I I System Support manual contains a 
table of suggested values in those cases. If the base for VM 
Is set too low. then running a job which accesses extended 
memory results in the error message 

?KMON-U-Insufficient memory for region 
beIng displayed when the program is run. 

If you have 22-bit addressing (a PDP-l 1/23 + or 
PDP-linD. for example). the VM handler will automatically 
use the extra memory. If you use the AT-II extended 
memory monitor and virtual jobs or overlays or extended 
memory programmed requests. the value of nnnn in the 
SET VM BASE command should be I CXXXJ in 22-bit address
ing systems. 

Appllcatlons using a VM type of device will be described 
briefly in the next section of this article. 

As a piece of programming. the VM handler is practical
ly a work of art. (Those readers not Interested in RT-II 
device handlers In general may go on to the next section 
without losing continuity.) The VM.MAC file is contained In 
the AT-II distribution. It Is undocumented. as are all of the 
other distributed source programs. In examining it. a couple 
of neat tricks involving RT-II handlers in general can be 

seen. 
First. during the execution of the RT· t I keyboard moni

tor INSTALL command. the size of the device being installed 
may be returned in location 54. In the VM installation cooe. 
successively higher addresses are accessed until a non
existent memory trap occurs. The number of blocks in VM 
are returned in location 54. Later. when VM is loaded and 
used. the VM handler goes through the SPNAME table in the 
monitor and searches for the radix-SO equivalent of "YM' 
and finds the current size of the device. This technique 
works for both versions 4 and 5 of AT· I I. 

Second. the SET VM BASE command actually mooifies 
the disk image of the VM handler. During the execution of 
the RT-II keyboard monitor INSTALL command. channel 17 
(octal) is open to the device handler's disk image. The SET 
VM BASE command changes the disk image. The handler 

PAGE '0' 



\ 

]I n(Q)j\jJ -J'i}M; 

rnl]'"l! l! ~®al]'@rn ___ ----------i 
must be reinstalled so the new base 
can be used in the Installation auto
matic sizing code. 

VN: ANOTHER MEMORY DISK 
If you have a computer that sup

ports 22·bit addressing. you can really 
load up your system with memory and 
have a very large and fast system de
vice. Eligible computers are the 
PDp· I I /23 PLUS, the PDP-I! /44. the 
PDP·llna. and the new processors 
containing t he J- t ! chip. the 
PDP-tII7S. the PDP-11/83 and the 
PDP- l 1/B4. You can use the VM 
handler described above. 

If. like tens of thousands of RT-! 1 
users, your computer is a POP-I! /34. 
you don't have to be excluded from the 
22-bit addressing world. There is an ex
tra hardware device you can purchase 
which permits 22-bit addressing on 
that formerly IS-bit addressing com
puter. This device is called the 
ENABLE/34 and It Is manufactured 
and marketed by ABLE Computer of Ir
vine. california. The PDP-I 1/34 was 
the popular workhorse of the PDP-II 
series. Used 34s can now be obtained 
for almost the price of shipping. Add
ing the ENABLE to the 34 changes it in-

to a very fast development system us
ing the more modern 22-bit 
technology. 

In order to use the ENABLE/ 34 on 
a PDP-l1/34 with AT-II . you need 
three things: the ENABLE/ 34 board 
and enough backplane on whIch to In
stall it. a memory board containing 
22-bit memory. and a piece of software 
called the VN handler. The VN handler 
is developed. marketed. and supported 
by Logicaid limited of Nepean. Ontario. 
Canada. the company for which I coin· 
cidentally work. The VN handler Is fully 
TSX compatible and can be used to 
speed up TSX on the POP· 1 1/ 34 as 
well. The VN handler works exactly like 
the VM handler. except it Is also boot
able with an ATll XM monitor. 

For the purposes of developing the 
VN handler and testing to see whether 
it was viable with RT·Il and TSX. 
ABLE computer provided us with an 
ENABLE/34 and an associated device 
called an ENABLE/ CACHE. l1le cache 
memory is another way of turbocharg
ing the I 1/ 34. A cache memory Is a 
very fast piece of memory which con
tains the contents of the last memory 
location accessed. and the 8.191 
characters following that memory 

[OMPU[OM 
-SELL-TRADE 

3404 OAKCLIFF RD., C-4 ATLANTA, GEORGIA 30340 
[4041 452-1090 / TWX 8 10-757 -0202 

location. When the processoso:r.:~~:1 
the contents of a memory Ie 
cache intercepts the request and 
checks to see if that location is I 
cache. If it Is. it very quickly 
the contents to the processor. If it 
the request is transparently 
along to the main memory and 
cache starts loading itself from the 
quested address. The theory is 
most programs are used In a very 
manner. Instructions and data 
grouped together, and so tend to ''''''I 
in the cache together. This 

confirmed by the fact that w~e~;:; I 
is running by Itself. the main 
Is never accessed. Only the cache ' 

ed. This is because the AT·' I mer''''1 
easily fits completely into the 8. 
character cache. 

When the ENABLE/34's rn""oill 
the main constraint Is that all 
controllers must reside in frontc~It " 11 
the bus. Without boring you with 
details. this usually means that 
must be shuffled Both 
ENABLE/ 34 manuals and ABLE 
sonnei are extremely helpful In 
regard . 

After the boards were 'nst"Ol! 
the VN handler was tested 
VM handler. the VN handler Will 

matlcally determine how much 
memory is available. On the 
11 / 34. we used a MOSTEK '.m,eg.b)" 
memory card. Unlike the VM 
the VN handler does not use 
PDP-l 1 memory management 
The advantage of thLS Is that "",or"" 
which run under the RT- Il e",""1 
memory monitor are not adversely 
fected , and the VM handler can be 
exactly as before. 

When the VN device was Ulitli 
lzed. It correctiy showed that It 

1.522. blocks of "dlsk' space a~ 

This is over 1.5 tlmes the SlU. Of'"'' 
density floppy . and of 
incomparably faster, If wt had 
4-megabyte memory board. me 
handler would give us a mernot)' 
with 7.666. blocks of memCIfY 
space. This is large enough to n," """ 
applications. 
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DECPLOTN up
grades your DEC 
LA 120to print graph

ics fast-only 35 seconds 
per average page ... 

Only $595. Need color too? 
Get DECOLOR'· ... Only$995. Fullycom
patible with most graphics software and 
CRT display terminals. Texprint's sim
ple plug-in modules require no extra 
custom software for dot-addressable or 
character-graphics applications. Expand 
LA 120 performance, yet preserve all 
original functions. Available now from 
Texprint or DEC distributors. 
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After insuring the VN handler worked perfectly, we rar 
a set of sixteen benchmarks to compare the speed of a VH
based system with an ALQ1-based system. There were fOIl 
types of benchmarks: Sorting. Searching . FORTRAN com 
plies. and MACAO assemblies. These are fairly commcr, 
tasks performed In the computing environment. EadI 
benchmark type was run on the VN memory disk WJtI1 
cache, on the VN memory disk without cache, on the Rt.Ol 
hard disk with t he cache, and on the RLOI hard disk With
out the cache. The following table indicates the results. The 
numeric table entries have been normallzed so that tit 
slowest benchmark of each type corresponds to a value rJ 
100. A value of 76. for example. means that that bi!1'l(h. 

mark took only 76 per cent of the time of the slowest task 
The smaller the number, the faster the task. 

Memory Disk """"'" """ """ """ ..... ... 
WIth """"'" -. .,"'"' 

Cod>o Ca<N ""'" ""'" ,""",,,,,, 11 14 100 100 

FORTlIAN 57 ,. 
90 100 

Compiles 

MACOO 89 n 100 """" ... 
So<ti", " 100 ., as 

In most cases the memory d isk with cache 15 
significantly faster than the hard disk. The turbocharglllg 
effect of the cache is obvious In all cases. 

For searching applications. the memory disk is COflSId. 
erably faster. A typical application would store any fi leS 
which frequently need to be searched on the memory dLSk 
A significant Improvement in system performance would be 
obtained. OIBOL or OBL ISAM key files fall into ttws 
category. 

The only thing about the results that puzzled us for i 
while was the fact that sorting was slower on the memor) 
disk without the cache. For sorting we used the ZOR! pro 
gram product. The slower memory disk figures are a cOllSf
quence of the fact that ZOAT is so efficient In terms rj. 

overlapping disk 1/ 0 and processor usage. When using ttl 
memory disk. 1/ 0 cannot be overlapped with processcr 
usage as the processor is involved in doing the memory dtSk 
1/ 0. When a program runs slower with VN than It doeS 
otherwise, It Is because there is a high level of over1appingd 
disk accesses with processor usage. 

Our final conclusion Is that the use of 22.blt memoryCJI 
t he PDP· ' 1/34 with AT· I I or TSX is viable and can dramatr 
catty Increase system performance. It should be consider!d 
as another turbocharger for your RT· ll based PDp· I 1/ 34 I 

THE DEC ~AL. JANu,t,Ay 



TERMINALS 
VT100 LA12 
VTl0l LA34 
VTl02 LA SO 
VT12S LA100 
VT131 LA120 

CPU, 
PDP 11/23, 

11 /23+ , 11 /24 , 
11/44 & VAX 

PC. 
INTERFACES 

MODEMS 

COMPLETE 
DATA SYSTEMS 

with Unit ron ix
developed standard 

or customized 
applications software_ 

VT, LA, LSI, POP. VAX .,. traOemlrkt 
of Dlgltll Equlpm.nt Corporation 

WHY YOU SHOULD CALL UNITRONIX FIRST 
cessories and supplies on both a domestic and interna
tionallevel Our new, ultra-modern 20,000 sq. It lacility 
in Somerville, New Jersey, houses executive offices. in
house programming, customer service, sales and mar
keting, component testing and complete warehouse 
facilities. 
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Editor's Note: John Gram in his continuing series of artICles. -'The Elements of Software SuPport. 
has focused on "Understandlng the Elements of SupportlVol, 2. No.2); '-The Softness of Support (Vol 
2 No.3): '-Plannlng and Preparing For ItWol 2 No, 4): and Managing the Support Effort '(Vol 2 No, SI 
The fifth in this series addresses the contTOVt'rslal area of customer support 

Has the technology that gave us availability authored a new code of oosmess ethICS? Dots tM 
customer compromise his integnty In the marketplace If he falls to polICe Industry-wiOe software 
distribution? 

Mr, Gram's view is his own and does not In any way reflect that of THE OfC' PROFESSIONAL 

AN OPINION: 
ELEMENTS OF SOnwARE SUPPORT, 
THE CUSTOMER'S RESPONSIBILITY 

By John Gram. Placentia. CA 

In this series on software support we have discussed 
the responsibilities of those creating and of those distribu. 
ting software products. This article addresses their roles and 
responsibilities. What responsibilities must the customer 
assume? First. customers must realize that some very real 
costs are associated with providing product support. Next. 
customers should know that they must bear the cost of this 
support. Mental assent must result in a willingness to pur. 
chase these services. 

But let's back up a few steps. By the time most cus
tomers begin to think about support they have already ne
glected what should have been their first responsibility: 
careful research of available products. feasibility studies and 
eventual purchase recommendation. The final recommenda. 
tion must then be evaluated for accuracy. obJecnvity. thor. 
oughness. and expansion for future plans. This process. slow 
though it may be. usually results in the purchase of the best 
product. 

Many problems are eliminated when a customer fol. 
lows through on this responsibility. Responsible evaluation 
can prevent a software bargain f rom turning into a soft
ware disaster. For instance. some companies may offer soft
ware at lower prices. but some of these same companies do 
not offer support services of any kind. The Customer has 
saved no money if the product or services are inferior Sev. 



era! considerations must be taken Into account : price: func
acnality: reliability: performance: adequate documentation. 
training and support services: stability and viability of the 
company: reputation of the company: operator satisfaction: 
and sadsfactiOn of existing customers. Feasibility studies 
must demmlne the answer to these questions. 

After choosing a product. the customer must assume 
the responsibility of Integrity. As computing systems pro-
kferateclln the marketplace. their prices have decreased. As 
payroll costs have grown. the price of developing (and sup
p:lI1iog) good software has Increased. Computer companies 
used to gIVe their software away to encourage the pur
chase of equipment. 11115 trend has disappeared. In fact. 
WIth the price of developing software. it seems as though 
software costs are beginning to exceed equipment prices. 
Unfortunately. software Is fairly Intangible to many -
especIalty to those unfamiliar with computing and the labor 
intensiVe job or creating good software. The temptat ion to 
shall! software within the same company or even to extend 
It to another Is tempting. Some are even ignorant to the fact 
that this sharing Is outright theft. Very often those involved 
II1tl!nd to arrange additional licensing. After mentally com
rrutting to purchase the licensing. they Install the software. 
When the cnstS that demanded the software's presence 
disappears. tt becomes easy to overlook the technicalities of 
Ibnsmg In fact. It becomes easy to assume that another in
dividual In the organlzatkln has handled It. While this over· 
SIght IS understandable and rational. Integrity dictates that 
closer attenuon be paid to theSe Issues. 

CUstomers reasonably expect to have software pro
dlX'tS supported; and vendors reasonably expect to be paid 
fct their software development and support. Customers 
must assume responsibilities to pay for the software and 
9Jppcn they consume Even the telephone utilities are 
beglnnmg to base charges on usage. Should a software ven
d!x" go out of buSiness. the value of the product to its user 
bemmes questionable. In a sense. the penalty for 
unauthortzed dlsttibution may be paid by those with rights 
to the software. while those outside of their legal rights are 
contJibuttng to the downfall of the software provider. 

High speed, high quality copiers have turned virtually 
every corporation into a potential publlsher. Slmliarly. the 
affordable computer enables every company possessing a 
computer to become a distributor of software. The illegal 
dIStribution of software usually occurs without the 
knI1.oiledge of pnnclpalS Within these corporations. The call 
to kntegnty must include general communication of cor
fQ'ate policy on such Illegal distribution to all employees. 
Many IK2nSIng agreements include a statement that the 
k:ensee WIll do everything Within his power to restrict Illegal 
dtstnbubon. This Includes communicating the license terms 
to those who have access to the software. 

Customers must recognlU that they are not purchasing 
a SOftware product. They only bUy the right to use it. The 
product they are using IS too expensive to throwaway for a 
new one when n: stopS meeting their needs. purchasers of 
computing systems must begin to recognize that they ~ust 
pay reasonable maintenance fees to keep their machinery 
runrung smoothly. COrporations are entirely free to avoid 
malOtenance fees . However. these same corporations must 

ADVANCED 
COMP(JTER 
SYSTEMS: 
THE RSX·IIM+ 
SPECIAUSTS 
ANNO(JNCES THE ARRNAL 
OF THE LS)·) 1/ 73 BASED 
CM·300/ Q22 COMP<JTER 
SYSTEMS WITH RSX·11 M+ 

CM-3IXJ/ Q22 computer systems clIn now 
be cori".gured with OEC"S NEW KDJ1I 

L.S~11/73 CPU. giving these systems 11/70PERfORM.A.NCE AT 
LSI.II PRlCES.CJII.3OCJ/ Q22sy5temsClln beconfiguredwith upto 
1200MB of fixed Wlnche5tfi disk. up to 4f>\B d mlIln memory i!lnd 
up 10 32 termlMIs. System back·up Is provided by i!ln InduWy 
standllrd 9 Imck 1/ '1:' 1600 BPI mlcTostreamer \.l!lpedriveof i!l DEC 
RL02. 0ptI0niI1 5OI'twlIre pl!Ck.i!lges Indude lICCOUnts receIY
lIble/peyable. payroll. general ledger. order entry. mlIWng list. 
FC>RTR/I.N 77. FMS-l] i!lnd &\SIC +2. 

M LSl-II / 73 based 300MB system Including R$X·llM+ license. 
medlll i!lnd documentation. with i!I VTIO] termlMl rT'I!IY be pur. 
chlIsed fOl' under $26.000. 

0.1 ACS.lIoo let us configure i!I hlIrdwi!lre/~re solution for 
)OUr specifIC problems. 

250 Prospect Street 
Waltham. Massachusetts 02154 
617·894-3278 

CIACLE DI.e ON AUDER CARD 

DISK EMULATOR BEATS 
RT·ll ® HARD OR 

FLOPPY DISKS 

HYPERORIVE _ UPT025X FASTER THANHARO OISKSI So""',,' t.CllleIIl ~p compw.g. I.n..ng diU. btl .. ~'15 etc Su5taOl\8oCl 1I;u1S. 
I., lj;<HCon the 11 234 "pto380 Kbytt&HC"",nnodlsk~encyIUMS\IPI04 
MEG",eV1ES 01 )'00' LSI 1 I 23. m .. n memory is 8 U5e,·.:on"gur~ 
pHUCIo-dlail 01' ..... ,1\&1 \'Oucan INIT .. Io.II COPY 10 orlrom bsI OIRe(:tonet.of. 
BOOT IIIC facn Kt5IU'* Jat. '1911'. dlak. HYPERDAIVE and rnemo<yarfl 
..... ~ptn""'" !Mn IIoppy 0t1Y •• and 'u, .. than hf,.d diskI...... $495 

HYPER CACHE _ UPTO 2SX FASTER THAN HARD DISKS ALONE! 
HYPERCACHE ."_~ ~pa. oopl(:$ copy 01 your mostlr«lU8fllY 
~1'II1y u_ o.t.codI .,., • caent ..... (4 K·byI •• 10 4 Megabyle.1 H •• 
q .... 't'd datf"codI " ,n the e.cM .r". HYPEACACHE WlU perlorm at 
HYPEAORIVE • foP"'d &.t4I1Ca1y or MIIoIuIeiv «<he your dorectorIH '-$ 
Of ..-.t,. <II" or c;K"" every OllIe on your syutml •••••••••••• $295 

SOFTDRIVE - uses OiSK FILES AS DISK DRIVESI 
SOFTDRIVE ~. d<SI< IntO ......... pHUdO-dItkt \Ifhoc:tI appear 811 SW\-
""" AT .11 ,.... SOFTOAIVE ........ l1li. Ih4I proCIema 01 ~ng only one 
cwtoetory per !loll< and aongIt ....... ~ oI ..... 1abIII di$k t.paC8 Now ev.ry 
..- e¥I ~ ru own pnllile dItIk' ............................. $200 

AI 3proaueu..IRT·l1 wid TSX·PlUS~~ ..... ~1nStaI1hIIm-
MIVMGO,Inng bOOIuP Ind run 1.lII\lng 1Oftw .... .".jI1'I no moo.tlclltoons. NO~ 
I\ardWMI or 22-bo1 eonlrOMf' ..... ~ - and l1li 3 run ... ,1'1 inl8mlpll 
InlllMd SPECIAL PRICE FOfI ALL THREE PROGRAMS .•••• saoo 
Acid 1 MEGABYTE 0111191'1 qLMI lltr.......ory tor lot •• than $20lI01 Sa ... S on 
..... 11otf I luI tool Call 10. I.ru' pl'lcll. (Prlo .. lubjact to o;h'''V'' wtIhout 
nollool.] 

fl.. _ m- INTERACTIVE MICAOWARE, INC. 

IWI P.O. Box 771, Dept. 72 
Slale College. PA 16801 

CALL (814) 238-8294 for IMMEDIATE ACTION! 
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realize that the software vendor cannot provide service 
when payment has not been made. Should the customer 
want to reinstat e service. higher fees are not unreasonable. 
Some have argued that charging a higher fee to regain sup
ported status Is a form of blackmail to assure constant sup
port. While this scheme could certainly be used for 
blackmail. it is also a reasonable and fair method of amortiz
ing development costs. For the support process to work 
best. communication is the key. Customers must first com
municate clearly to their potential vendors that they expect 
maintenance. They must clearly communicate that they 
recognize the cost and are willing to pay for the support ser
vice. After these initial requirements have been met. the ac
tual work of support begins. 

Clearly. communication requires both a clear presenta
t ion and a clear reception of facts and emotions. Whlle the 
support effort requires much more than communication. it 
is usually communication that determines its apparent suc
cess or failure. 

Customers must understand that software can only be 
affordably maintained when they are willing to wait for 
enhancements. Unfortunately. the age of computers has 
given people the excuse to be demanding. unforgiving. and 
impatient. Computers perform at tremendous speeds. Pro
duction requires these computers to be working all of the 
time. Tremendous pressures are placed on all of us in the 
computing industry. I wouldn·t be surprised if life Insurance 
companies start charging higher premiums for those in the 
computing field. 

We all know there are times when hardware or soft
ware repairs are urgent. Consumers: Educate yourselves to 
recognize the difference between highly desirable and essen-

tlal changes_ Recognize which problems can be worked 
around and which cannot. Consider the viewpoint of thI! 
average customer of the product. If a request ends up out· 
side the scope of common product usage. realize that a 
longer walt for a solution may be reasonable. Perhaps 
tional charges to expedite Implementation may not be 
Iy unreasonable. In general. the price paid for support 
ly relates to the depth and timeliness of support received 

I have found that customers are willing to wait 
past performance has shown a solution will come. 
solutions are too long In coming. there is a 
to "cry wolf."' Do not be surprised If a response 
unreasonable demands does not occur. A very large 
trlbuting factor to this lack of patience among "';::~: I 
professionals is the lack of maturity. Because the 
increase of computing has occurred in the very "'''''It past 
the average age of those Involved Is often lower than fa 
other fields. Because of the shortage of available profes
sionals. and the difficulty In living without a computer pr0-

fessional for even a few days. lower levels of maturity are 
sometimes tolerated when they might not otherwise be. The 
artificial power that computer knowledge and control gl"l'e 
the professional can have an Inebriating effect. While ttus l5 
true at any age. youth seems more susceptible. 

Purchasers of software must be wise in their shoppLtlQ 
They must be aware of the need for support servkes all1 
willing to pay for them. And they must be able to fairly 
evaluate exactly how much support they have purchased 
Finally. they must mix maturity. reason . and commUlliC:f
tion skills with those of the supporting agency to result Ul3 
high level. professional service. Only then are high '''1'''''' I 
tions reasonable - and reachable. 

liVE fR[[ OR OlE 83 
511091 
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__________ Develcon Introduces _________ _ 

_ DEVELSWITCH_ 
An advanced intelligent switching system for people who want it all. 

Of course you deserve it all. And to satisfy your desire for 
performance , we ' re introducing the Model 9006 
Develswitch, a technologically superior intelligent data 
switching system. Once you learn more about it. you'll 
find that Develswitch stands out from all others with its 
unique combination of advantages that reduce costs, 
pro vide extraordinarily 
broad applications nexlbil
ity. speed communica
ti o ns , enhance 
convenience and allow 
for easy growth. If you 
really want it all for your 
datacomm network, 
now you can have it 
with Deveiswilch. 

~evelcon 
ELECTRONICS 

- DEVELCON ELECTRONICS. INC. 
40) 7 S ..... /lmp ROlid 
DoyIesto .... n, PA 18901 
Telephone: (215) )48-1900 
Telvc : 84-6389 

[)evelcon data transmission products . .. 
aeam alwaya goes to the 

-...... . -



FRECEs 
A NOTE ON FREE RECORD CHAINS 

By Charles Mansfield 

Freak out over free record chains? FRECEs are fast and 
fascinating for filling fixed·length files. The principle can be 
applied to client files or large. fairly static. transaction files 
where deleted records must be found quickly and re-used. A 
free record chain is Invaluable in a situation where your files 
cannot be extended easily. 

The idea is to keep track of all the free or empty records 
In a file so that when a new record is added or filled up a 
space can be found without using any system degrading file 
handling technique. Your ISAM indices are used only for 
finding full records. which is what you pay them for. In fact 
with a free record chain the next free record is always 
pointed to by the file control record (record one). So only one 
read is needed to find an unused record. 

FAECEs are so good that if you use them. you'lI become 
an overnight star In the dp department. 

OK, Let's start at the beginning with a fresh. empty 
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file. I normally fill empty files with hl.values such as ASCII 
1275. Then I know what I've Initialized and what's disc gar
bage. Let record one be a file control record with Its first 
field holding the pointer to the next free record . In OUf fresh 
file this will be record number two. The first field in record 
two must point to the next free record and so holds the 
number three. Record three's first field points to four and so 
on. 

You'll have to write a little initialize program or cham 
builder to run through the empty file and set all this up, 
Write two lnto record one's first field. three into two·s. four 
Into three's and so on. 

Now imagine that you have to find a free or empty rec
ord in an update or data capture program to put a new rec· 
ord of data in, All your program has to do Is read In the first 
record of the file. look at the first field and that will say 
where the next free record is, 

THE DEC PROF'ESSIONAL. JANUARY 9&' 



Simple. but remember to tidy up after yourself. Before 
you overwnte the whole free record with the user's data you 
must copy the number of the next free record back to the 
file control record. You must not break the chain. as it were. 
just reforge the links around the used records. 

All well and good You can Imagine the file filling up 
niCely WIth the pointer In that first record clIcking up one at 
a bmE!. Then someone wants to delete a record. somewhere 
in the mIddle of the nearly full file. Record 30. say. Is to be 
deleted but the pointer In record one says the next free 
i'l'CCrd is 100. What do you do? 

When you haw deleted the record In your program you 
hilve toreilnk the cham through that newly emptIed record . 
With the newly emptied record In memory at the same time 
as the first record. Just swap (LSET) the numbers held in 
ther first fields. The next addItion to the file will then grab 
that newly emptied record and the previOUS next free record 
, .. ,. be POtntld to again . 

HellO. Who's sail WIth us? It's all a bit hard to swallow 
at first readIng. but it'S worth understanding. SO let's try a 
ampraratlwty wordless explanatlon. in the list below each 
~ represents the contents of the first field of each record 

III a FRECEd out file: 

U4.S.6.7.B.9 All freshly Initialized. 

Add a new record 

3.fulI.4.S.6.7.B.9 

Add a ~ record ••• 

4.fu/1.full.S.6.7.B.9 

Add a new record 

S.f\dJ. full.full.6. 7 .B.9 

Delete contents of record three ... 

3.fu/1.S.fuU.6.7.B.9 

Com_ 

1771-7770 
~ TWX: •• ! .. I,.. 

~ Ent;;p;ise;tTrj~. 
1116 W. Collins, Orange, Q 92668 

II OEC".,,~01 
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DEAR 
DR. DEC 
Send~to: 
DNr [}'. OK. The Dec Pro.. 
Box. 362:. ArrbIeo'. PA 19002. 

Dear Dr. DEC: 

• 

I could use a little help in getting 
some computers to talk to each other. 
We have a PDP 11134 with RSX11·M 
and several LSI 11123s. The 11123s use 
the MXV11-BF multi-function board 
populated with an MXV11-B2 boot 
prom set. This is a humdinger of a 
combination, touted by DEC to 
provide bootstrap loading of 
operating systems and application 
software from DECnet. Sounds great, 
since I want to down-line load from 
the 11 / 34 to the 11/235. Now then, 
how do I make it happen? 

The prom user guide says that I can 
do a DECnet boot from a DlVl1. The 
Tech Bulletin says the serial lines on 
the MXV11 are software compatible 
with OLV11s. First Problem: the CSRs 
aren't where they are supposed to be. 
In fact, my serial line is at 176500 (nice 
standard address) but the prom is 
looking for it at 175610. Well, maybe I 
can get around that one by booting to 
a nonstandard CSR. 

Now, all I have to do is buy DECnet 
for the 11 / 34 and I'm home free, 
right? Second problem: Nobody 
seems to know. The DEC experts ask, 
"What's your operating system on the 
11123?" Now, why would I want to go 
and screw up a perfectly good 11123 
with an operating system? All I want 
to do is handle a clock interrupt, read 
some analog input, and send it back 
over the DlV1'. Why can't I just sit 
down at the 11 / 34and assemble some 
macro code to work the hardware, 
link in a little FORTRAN to do some 
calculations, and down line load the 
.T5K via DECnet? I'd even be willing 
to give up the FORTRAN if I had to. 

The fact is, most of the things I want 
to do are already happening on the 
boot prom. Third problem: who's got 
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the source listing? 
We would appreciate any Guru· 

type help we can get on this one. 
Thomas H. Haydon 

Section Manager, Electronic Systems 
BF Goodrich, Troy, Ohio 

••• 
Dear Dr. DEC: 

In response [0 Joseph Heck's leiter 
in the September '83 issue, here is one 
answer which works. I am writing this 
leiter on an 11123 with 248Kb of main 
memory and an RKV11 modified this 
way. Sure looks like it works! Theonly 
warning - the double sided tape 
must be the thin type or the card 
thickness will be so great that it will 
not fit in the backplane without 
sacrificing the slot immediately in 
front of the component side. 

Keep up the good work. {See 
FIGURE A for instructions.) 

Dear Dr. DEC: 

David C. leVine 
Nashua, N.H. 

. . . 
In June '83, I upgraded our system 

to Version 7.2 of RSTS and Version 2.0 
of BASIC PLUS TWO. Soon after the 
installation I noticed some of our 

FIGURE A 

reports had lines that were 1 

over one another. When t looked i 
the print file (Sequential 
using " Editor" I noticed that 
was a CR at the end of 
overlapped line, and the line 
should have printed under 
overlapped line continued 
same line. r took that same o"",.m ' 
and re·compiled it on an,o,he,,,y',".1 
using 7.2 of RSTS but Version 1.6 
BASIC PLUS TWO and the PIC.b' •• 1 
was corrected. I don't think I 
have to re·compile every p,ng.' .. 1 
that uses the " print" statement 
another system. The problem 
getting worse. I must find a so'uli,"1 
to this problem. Can you 
your readers help mel 

Marty Ch",",,,,, I 
Inland 

Butler, 
11 that is the only problem you 
with V2.0 of BASIC PLU5-2 you 
lucky. See if it is repaired 
which is now available . 

. . . 
Dear Dr. DEC: 

We have a current program that hoi:! 
a large array (lOK words) which IS 

RKV-IID MODIFICATION INST~UCTIONS FO~ 18 81T ADDRESDINO CAPABILITY 

I. 8ACKPLANE MODIFICATIONS 
1.1 CUT ETCH 8ETWEEN CIHI AND GROUND 
1.2 ADD WIRINO 8ETWEEN (IHI AND C4HI 
1.3 ADD WIRING 8ETwEEN AIEl AND C.N2 
I .• ADD WIRING BETWEEN AIDI AND C.P2 

'I. M7Z611 MODIFICATIONS 
'1 .1 COMPDNENT SIDE WIRING 

'1.1 . 1 ADD WI~ING 8ETI.EEN Ello-. AIOD E.- , 
2.1.2 ADD WI~ING BETWEEN £'-1 AND E. -. 
2.1.3 ADD WI~ING 8ETWEEN E. -/o AND PIN CHI 

2 . 7 NDN-COMPONENT SIDE WI~ING 
'1 •• 1 ADD WIRING BETWEEN PIN CN2 AND J IGS 
'I.~.2 ADD WI~IHG liE TWEEN PIN CP2 A~D JIUU 

3. M7269 ~DIFICATIONS 
3.1 ADD A NEW IIB81 CALLED £1 .8 

3.1. 1 ADD AN ADDITIONAL DEC BIIBI I.C. BY Bi.NDING PINS I ,~. 
A~J PINS II TH~OUGH 13 INTO A ~~IZOHIAL ~LA~E AhO "~~TING 
hilS DEVICE OVE~ EI' I ALSO A DEC BaBI I.C.1 USIIoG DOU8LE ,,::.0 
TAPE OItIENT INO EUB-I OVE~ EU-I AHD IEU8-1 O\IE~ EH-1 A .. D 
EI.8-1. O\IE~ EI .-,. ETC. 

3.1.2 SOLDER EI.·7 TO £1.8-1 
3.'.3 SOLDER EU-I. TO EU8-U 

3 .2 COMPONENT SIDE WIRING 
3.2.1 ADD WIRING BETWEEN R2'-3 AIOD 1E1 •• -8 AND E1 48-9 
3 . '1.2 ADD WI~lhG 8ETWEEN R2'·4 AhD £148-' AhD E148-. 
3.2.3 ADD WIRING BETWEEN ~2.-1 AND EI •• -2 AND EI.8-3 AND £148-4 
3.2.. ADD WI~ING 8ETWEEN R2.-9 AND EU.-IO AND EUB-II A"D IEI.'-': 
3 . 2., ADD WI RING liE TWEEN E148-1 AND PIN ADI 
3.7.6 ADD WIRING 8ETWEEH EI .8-13 AND PIN ACI 

3 . 3 NON-COftPONENT SIDE WI~ING 
3.3.1 ADD WIRING BElYEEN JISS AND R2'-. 
3 . 3.2 ADD WIRING BETWEEN JlUU AND R2'-3 
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INIL 
SPECIAL SUBSCRIPTION OFFER 

............................................. --_ ........... ---_. -----_ .... -_ .................... --_ ...... . 

I t¥li\PROFESSIONAL I Box 361 
Ft Washington. PA 19034-0361 
(215) 542-7006 

SPECIAL SUBSCRIPTION OFFER 
PAYMENT EI<LOSED for 01 ,,",' subkr!Jn1m j6 "-SUItS) 
US $35 CIIVdI " 1st ' $50 II All ottlef countnH. n fT\i11: 560. ~able In US dollars 

BIll. ~llot DI'II' 'JNI S ~1p1l0tl 16 ~I, u us 0 ~n_ or 1st class 0 F"Ofelgn 

VlSAi MlStrrC¥d """',. -.. -... - -_. 
T 

fREE CLASSifiED AD WITH SUBSCRIPTION I 

EJ:p Date 

SUt. 

Yru k5t 12 'Mlrds.. t ty FREE Extra INOr"t1S only ' 1.00 per .... , 
I r 

Not many th ings can be called " the one and 
only." 

In 1979, we introduced the one and only 
independent magazine exclusively for ASTS users. 
Now, we proudly announce the expansion of that 
Internationally-respected journal into the only 
magazine for both VAX and ASTS users: VAXlRSTS 
PROFESSIONAL. 

That's right. We expanded RSTS PROFESSION · 
Al into a new, bigger and more complete magazine 
created exclusively for both VAX and RSTS users. 

We did it, not by cutting down on RSTS arti c les, 
but by addIng articles on VAX to create a bigger and 
better journal. 

I 
So if you 're into VAX, then the new VAXlRSTS 

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 Ihe things thaI will give VAX and RSTS 
users that " professional edge. " 

Subscribe today 10 the magazine that is 
indispensable to every savvy VAX and RSTS user. 

NO OTHER MAGAZINE FOCUSES EXCLUSIVELY ON VAX AND RSTS. 
Don't miss even one issue. Fill out the postage-paid subscription card and return it today. 

Only $35 for six issues. 

P.O. Box , Fort Washington, PA 19034 (215) 542·7008 



DEAR 
DR. DEC 
Send~IO: 
Dear 1)". Dec. The I 
Boo; 362, Ambler. , -------------- ------- - llrllr--------~ 

Dear Dr, DEC: 
J could use a 

some computers 
We have a PDP 
and several l SJ 1 
the MXVll-BF r 
populated with 
prom set. This I 

combination, I. 
provide boot 
operating syste 
software from 0 
since I want to I 

the 11 / 34 to tho 
how do r make 

The prom use 
do a DEC net boo 
Tech Bulletin says tne~ertiU ""o::'~ VOl 

the MXV11 are software compatible 
with DLV11s. First Problem: the CSRs 
aren't where they aresupposed to be. 
In fact, my serial line is at 176500 (nice 
standard address) but the prom is 
looking for it at 175610. Well, maybe I 
can get around tha t one by booting to 
a nonstandard CS R. 

Now, a ll r have to do is buy DEC net 
for the 11/ 34 and I'm home free, 
right? Second problem: Nobody 
seems to know. The DEC experts ask, 
"What's your operating system on the 
11/ 231" Now, why would I want togo 
and screw up a perfectly good 11/23 
with an operating system? Alii want 
to do is handle a clock interrupt. read 
some analog input, and send it back 
over the DlV11. Why can't I just sit 
down allhe 11/ 34 and assemble some 
macro code 10 work the hardware, 
link in a little FORTRAN 10 do some 
calcu lalions, and down line load the 
. TSK via DECner? I'd even be willing 
10 give up the FORTRAN if I had to. 

The fact is, most of Ihethings I want 
to do are already happening on the 
bool prom. Third problem: who's gal 

I "lISle....,. BUSIN~~~ REPLY CA~D 
I'Q$1' 4CL.. • P .., _..,.,,, 

VAX/RSTS I'IIOfESSJOIIAl , ... 
".. .. 

Dear Dr. DEC: 

". 
WTtD S"1'U 

to Version 7.2 of RSTS and Version 2.0 
of BASIC PLUS TWO. Soon after the 
installation I noticed some of our 

We have a current program thatM 
a large array POK words) which ' 

FIGURE A 

RKU-llD MODIFICAT I ON INSTRUCTIONS FOR 18 Sit ADDRESSI NG ~APA.IL IT T 

I. BIICKPLAIofE MODIFICATI ONS 
1.1 CUT ETCH BET~EEN CIN I AND GROUND 
1.2 ADD WIR ING BETWEEN CIM! AND C4HI 
1.3 ADD WIRING BETWEEN AI El AND C4N2 
I .• ADD WIRING BETWEEN AIOI AND C4P2 

2. 1"1726B MODIFI CATIONS 
~.I COMPONENT SIDE WIAING 

~.I .I ADD WIAI~G BEtWEEN £6 -4 AND E4-5 
2.1.2 ADO WIRING BET WEE N E5-1 AND E4-4 
2 . 1.3 ADD WIRIND BETWEEN E4-6 AND PIN CHI 

2.1 NON-COMPONENT SI DE WIRI NG 
7 •• 1 ADD WIRING BETWEEN PIN CN2 AND Jl~S 
2.~ . 2 ADD WIRING BETWE£N PIN CP2 AND J I ~ 

3 . 1"17269 1"I00IFI~ATIONS 
3.1 ADD A NEW B991 CALLED £1 4B 

3.\.1 :~~ ::N:D~I~IO~DEC 8981 I.C. BT BENDIIIIG PIIIIS I TNitOUil". 

~:!; DEV~;E:U £1!3 c ~~g: :~I~:~~.~~~~g ~~I.o 
DIU TlNG EUB-I OVEA £14_1 A#O!) £148-7 0\1£11 EIl-7 ""'~ E 14 8-14 OVEA E14-1 4 ETC 

3.1 .2 SOLDER £14- 7 TO E14B_7 • 
3.'.3 SOLDER E14_14 TO EI 48_1 ' 

3.2 COMPONENT S ID£ WIRING 

~:~ :~ :~~ ~; :::~ :~~~~~: :~~-~ :ND £148-8 AND £148-• 
3.2 . 3 ADD WIRING BETWEEN = ~D E1 4B_3 A~D EI4~. 
3.2.4 ADD WIAING BElwE R24 7 "'NO £ 148-2 """D EU8-l "'''0 [1 ,,-4 
3.2.5 ADD WIRING BETWE~: :~:;~IAND E148_10 AND £148-11 """0 [1 4,.t: 
3.1.6 ADD WIRING B AND PIN ADI 

3.3 NON-CDMPDNENl S IDE W~~~~N E 14B-13 AND PIN Ael 
3.3.1 ADD WIRlhD BE TWE EN JJSS AND R23- 4 
3 . 3.2 ADD WI RI ND BETWEEN J I UU "'~D A23-3 



• 

VAXIRSTS PROFESSIONAL 
(The New and Expanded Version of RSTS PROFESSIONAL) 
THE MAGAZINE FOR VAX AND RSft USERS 

l~s PROFESSIONAL 

Not many things can be cal led " the one and 
only .• 

In 1979, we introduced the o ne and only 
independent magazine exclusively for RSTS users. 
Now, we proudly announce the expansion of that 
internationally-respec ted journal into the only 
magazine for both VAX and RSTS users: VAX/RSTS 
PROFESSIONAL. 

That's right. We expanded RSTS PROFESSION· 
AL into a new, bigger and more complete magazine 
created eXClusively lor both V A X and RSTS users. 

We did it, not by cutting down on RSTS articles, 
but by adding articles on VAX to c reate a bigger and 
better journal . 

So if you're into VAX, then the new VAXlRSTS 
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." 

Subscribe today to the magazine thaI is 
indispensable to every savvy VAX and RSTS user. 

NO OTHER MAGAZINE FOCUSES EXCLUSIVELY ON VAX AND RSTS. 
Oon't 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 



DEAR 
DR. DEC 

. . . continued 

initially inputted via a DMA controller 
(DRVl1-B). Initially th e processing 
portion of the program was small, so 
we located everything in lower 28K 
(d irect addressing). 

We will be making addi tions to this 
program, so we would like to move 
the la rge array into extended 
memory. There is no problem w ith 
using FORTRAN's VIRTUAL array 
option except for one, the initial input 
of data from DMA cont ro ller; this 
routine must be written in MACRO (I 
think). 

M y basic question: Is there a way to 
communicate the extended address 
generated by FORTRAN for VIRTUAL 
arrays to a MACRO subroutine? We 

KEY 10 THE TREASURE! 

Now we can provide DEC-mini users 
with the key to this treasure trove of 
thousa nds of inexpensive CP/ M micro 
software packages covering every con· 
celvable application. One single high 
speed card from our CARDWARE senes. 
plugged into your VAX, PDP-ll , o r LSHI 
will provide a ccess to this vast library of 
user-friendly, low cost CP/ M software. 
can orwrite for complete details. Yes, we h ave 
s erial I/O port! 

l!.@~I~rMn Inc. 
3 Graham Drive. Nashua. N. I I. 03060. 603-888-4448 

CIRCt£ 01511 Ofo" IIU.!lEA c.tRO 
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are using the DRV11-B controller 
it has provisions for the upper two 
of extended addressing . 

Any information would greatly 
appreciated. 
Rex Klopfenstein, Jr., Vice p".;den\ 

King Industries, I 
Bowling Green, 

There are two answers 10 

question - an easy answer and a 
one. The easy answer is not 10 ,ch"nB'1 
the existing program at all, but {Q 

the data (rom the DR11 into 
memory as before. However, 
getting the data, write il to 
lemporary disk file. Then, chain 10 

program which uses the FORT~' 
VIRTUAL arrays and read Ihe 
(rom the temporary disk file into 
VIRTUAL arrays. Knowledge of 
structure of extended memory is 
required i( you use this technique. 

The hard (and correct) answer is 
write Ihe DR11 inlerface as a ,cand"dl l 
RT-11 Advanced Programmers Guide. 
Issue a "read" to Ihe DRl1 queue 
element, and use the SNPPHY routiM 
as documented in Section 7.9.4 ofltlt 
RT-l1 Advanced Programmers Guide. 
This routine rewrns the 18- or 2O-IM 
address required by DMA devices . 

• • • 
Dear Or. DEC: 

Our 2mb. VAX 750 runs 1"'0 
printers, a Data Printer Model 3001 on 
a MOB controller (lPAO:) and ~ 
Daiaproducis 2230 on a DEC lPl1 
controller (lPBO:). The system is 
lightly loaded, with rarely more than 
twenty p r ocesses, yet lPAO: 
frequently hesitates for about fi~e 
seconds at a time while printing. 
SHOW PROCESS ICO T PRTSYM81 
indicates LEF state with priority 1318. 
lPBO: never experiences this 
situation. 

Readers? 

Brian W. Bauske 
Dalanex, Inc., Eugene. OR 

. .. 
Dear Dr. DEC: 

I am running TECO on RT-l1, VS.o. 
The following type of backwards 
search followed by a match control 
cha racter is treated by TEeO as a 

THE DEC PROf"£.SSIONAL JAljuAA"l!J&1 



forvoard search til S. et c" is ent ered as 
·'CARET S"I. 
r o• (110 'I'" t 11.1>."'11 "Ii It t 

.." , • • t II .u",n" I t 

• • III ... " .... , • "'" ~l. 

Or. Fredrick W , COllon 
Ocein & A(~pherlc Science, Inc, 

Dobbs Ferry. NY 
AnYimwersl 

. " .IN I'"fOUJ ... pnflffti .. ""~ from 
'ott ~~'1rI which ,.. ~~«I ~ 
IIIfdJIII'IS lor ~ cunor-pc:Kll.onml 
~ ~ 10 M VT·IOO If"{mlNJ fCK 
IOITIt,l,\ ptOtJ<lIl!). It lHtI'Ii hit ptobltom I'oU 

tV ,.,.", Ihf ~ "'ftlt ..",. INdIO, 
!pi(!! ~ Iho incW«! Ind .1 f .. ,,~ 
Follow,,,, ~rt _ '~~I 10 hn all ICK 
!ttkll't"t lfIP.n IonUIN!t 10 n.~ IlKh I"f'(tdl 

nom jlomes Simmons (~lIu 'C.plil in 
VAX'), CGR Medin l Corp0ri llon, 
a.ltimort, MD: 

The tsape sequences expKt 10 
Imi~t (he eig"! btl ASCII chilrilcter 
from each individuill digil. l eading 
ltIosare acceplilble.lf one wishes 10 
Itnd a row pos'tion of 12 ilnd a 
column posltlon of 100 Ihen Ihe 
eape sequence shown in FIGURE B 
{;»gt 1l5} needs 10 be sen!. 

Tht progrim ewample in FIGURE C 
(plge 140} u~ ill chil rilcter buffer 10 
\fort row and column values. It wi ll 
Ln~ 1e00ding zeros. This milY not be 
~ masl effic:iem way of solving ,his 
problem, bul it works. 

After running the prog ram Ihe 
soeen .... dllook OIS shown in FIGURE 0 
{~ge 10,. 

~~m .Michnl B. Mo rin, Abco r, Inc., 
mln8ton, MA: 
~ FICL'RE E, pOlge 14(}, 

~om D.n H, Cornett, E.I . DuPont de 
tmours & Co., Inc., Wilmington, DE: 

Iorv. It is not trivlill, bUI is Stlaighl
~rd. Whl1 hilS to be done is to 

build up lhe entlfe numericill string 
~th !ti punctuil!ion), then compress 

SpICes from the stong. The sub
fOUtme in FIGURE F (p~Be 140) does 
~ Ina; ekcep' for the- use of TV PE 
Eo RfTE 10 defOlult lermlnal), II follows 

RTRA'l n siandards. 
An .llernOll/lle IS 10 use a more 

tf.'ner~l·purpose subroutine which 
COrt\oens any integer 10 a characler 
IIflllg ho of 'W11 ulleading spaces; the use 

in "',",ern.1 write" and subsequenl 
'tiPPIng of blank spaces would be 

.•• continu~ on ~8e 125 

-:UPIII:IfW AL. J,u,IIAPI't I" 

THI~ PROB LEM 

I~ .5IMPLE: . I. 

CALL IT At LOW . 

Callforma Computer Group 
Increases your syslem's per· 
formance, eliminates hassles and 
saves you money -all with one 
phOne calli How? 

Rrsl we bOOSt your speed and 
capaCi~ by offering the InduStry's 
most advanced peripherals and 
systems, fully DEC-COfT'IP<ItbIe: 
C 10-a00 MB dISk subSYStems react"!

ing uP to 50% lasler transfer rates 
o 12.5-125 IPS magtape and 

streamer SlbSYStems With 
def\SltJeS up to 6250 BPI 

, AdVanced MUXS With up to 256 
femole/lOC81 lineS on a SItlg. 
bOafd coouoller 
Hign-speed punlers and Ieliable. 
hIg~denSlty expansiOn rnernory 

[ Enhanced LSI·, pop. and VAX· 
based syslems 

Next, we relieVe YOO 01 C~ 
plicatlO!'\S. CXX; offers DEC users 
the wideSl seleCllOI'l of upgrades 
available. including mano,: ~r~ 
pherals not even in DEC s. line. So 
you gel multi-OptJOf"l flexibility 

wIthOut aU the hassles of buying 
lrom multiple sources. 

Then, we stretch your doUar with 

. UP. to 70% SAVINGS' 
CCO Pt1coo / DEC Pt10ce 

LSI·l l /23 plus sys. $24.000 $1 2.000 
PDp·l ll44 sys, .... 200 $56.600 
VAX·l 1f750 sys. $130.600 "'.000 
160 MB <lsk S\bsyS $19,000 ">00 
125 IPS tapa S\bsyS. "'.000 $11,000 

\ 1&11ne OMA MUX $7.990 
eooLPM prinl.S\bsyS $13.600 

So call us 0C1H for a quote or 
your free DEC Buyers' catab.;!. We 
give you a lift I 

(800) 854·7488 
(714) 966·1661 

".950 "'so 

CCG CAUFORNIA 
COMPUTER 

GROUP, INC. 
3303 Hilrt)Qf Bouleva.d. Suite G-l0 

Gos1a Mese, Caillomla 92626 

QEC. LSI, POf' ,.., VAX ... I'_",nks ot 0iQ'1.I! 
EQUiQrnIII'It CorJ)Ol""" 
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Vl'100 GRAPHICS 
IN A 

MULTI-LANGUAGE 
ENVIRONMENT 

By Bob Rennert. Director of Academic Computing 
Kenyon College. Gambier. OH 

Introduction 
In many data processing environments it is possible. 

even desirable, to restrict the programming effort to a 
primary language. "We're a DfSOL shop:' and ''We're BASIC. 
PLUS-2 all the way," are typical phrases I've heard from In· 
dividuals at DECU5 conventions and other gatherings of 
RSTS users. But In other settings. such as academic com. 
puter services, it is often necessary to provide several 
languages both as a practical requirement (the variety of 
software obtained from outside sources demands it) and as 
an appropriate feature of the work supported by the com
puter system. The very existence of multiple languages. in 
fact, can be an incentive and invitation for individuals to 
Jearn more about computing. 

There are. of course. tradeoffs for the computer center 
staff. The f1exibitity gained by having many languages may 
be offset by the potential for fragmentation of programmer 
expertise. The switching from language to language may 
also dllute the concentrated attention needed for many proj
ects. Hence for a small programming staff it becomes 
especially important to develop what Brian Kernighan and 
P.J. Plauger have called "software tools:' a set of common 
routines which wilt meet many needs. 

At Kenyon College we have recently adapted that con. 
cept in the form of library routines which allow users of the 
several languages we support to take advantage of the 
many features of the VT100 family of terminals. The para
graphs below describe the content and creation of what we 
have developed so far. 

VT1 00 Library Routines 
The PDP 11170 RSTS V8.0 system at Kenyon has ap

proximately 40 VT100 or VTl01 terminals for student and 
faculty use. Much of the academic software we use on these 
terminals was not designed for them specifically and there
fore does not take advantage of their potential for selective 
screen erasure. cursor movement, bidirectional scrolHng. 
reverse video. line drawing and the like. As part of a long. 
range prOject to upgrade our software to make it more ef
fective. we developed a common set of routines to handle 
VT100 escape sequences which we can use from any of the 
major languages on our system: BASIC· PLUS. BASIC-PLUS-2, 
FORTRAN. PASCAL (Oregon Software). and C (DECUS 
distribution). 

For each of these languages we have a library located in 
a logical account called TOOLS. Each library contains 
routines which have virtually identical names so that a user 
could work. for example, with a procedure called CURPOS to 
position the cursor in any of the languages cited. Listed 
alphabetically. the routines available are the following: 
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Routine 

ANSI 
AITOFF 
BLINK 

BLONWH 
BOLO 

CLRALL 
CLRBOL 
CLREOL 
CLREOS 
CLRHOM 
CLRLlN 
CLRT AB(tab) 
CLRTQC 
COLBO 
COlt32 
CURBCK(ncOI) 
CURDWN(nrow) 
CURFWD(ncOI) 
CURHOM 
CURPOS(row,col) 
CURRPT(row.col) 
CURUp(nrow) 
DBlWID 
OHLBOT 
DHLTOP 
GIASC 
GIGRAF 
GRFOFF 
GRFON 
INDEX 
JUMP 
KEYAPP 
KEYNUM 
NXTLIN 

ORGOFF 
ORGON 
RESCUR 
REVIMG 
REVIND 
SAVCUR 
SETIAB 
SCREGN(top.bot) 

SHFIN 
SHFOUT 
SHOLED 
SMOOTH 
SNGWID 
TRMIDN(type) 

UNDSCR 
WHONBL 

Purpose 

set VT100 for ANSI escape sequences 
turn all graphics attributes off 
turn on blink mroe - VT100 AVO 
only 
set black characters on white screen 
turn on bold mode - VT100 AVO 
only 
erase all of screen. cursor stays 
erase from beginning of line to 
erase from cursor to end of line 
erase from cursor to end of screen 
home cursor. clear all screen 
erase all of line 
clear one or all tab stops 
erase from start of screen to cursor 
set 80 column mode 
set 132 column mode 
move cursor backward n COlumns 
move cursor down n rows 
move cursor forward no columns 
move cursor to home POSition 
position cursor at row. column 
cursor position reported in row. col 
move cursor up n rows 
set double width line 
double height fine. bottom half 
double height line, top half 
load G I with normal ASCII characters 
load G 1 With alternate character set 
load GO With ASCII character set 
load GO with alternate character set 
active position moves down one line 
set jump scroll mode 
set keypad application mode 
set keypad to numeric mode 
cursor moves to 1 st position on next 
line 

origin set to upper left of screen 
origin set to within margms 
restore saved cursor attributes 
turn reverse image attribute on 
reverse index, cursor up one hne 
save cursor annbutes 
set tab stop at cursor locanon 
set scrolling region margm between 
top.bot 

select GO character set 
select G 1 character set 
turn LED's on/off 
set smooth scrolling mode 
set single-width. single.helght hne 
terminal identifICation code stored 1/1 
type 
underscore attribute on 
set white characters on black screen 
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II 
Regular users of VT100 and VTl01 terminals will 

notice the absence of routines to perform certain opera
tions. 11lese were deliberate omissions. Since none of our 
academic software uses them now and will not in the 
future. I did not feel a need to code the VTS2 mode escape 
sequences. Other capabilities. such as device status reports. 
would be used rarely, If ever. by students and faculty and so 
were left out. And I would prefer that some other sequences 
not be employed - while I am not positive about the results 
of running a tight loop for one to a million which issues the 
code for a powerup-reset on the terminal. r am cautious 
enough not to try. and think others should be as well. 

Some routines take no arguments. and using them is 
straightforward. Because of the identity in names, the code 
in main programs is very similar, regardless of the language 
used. To turn on the reverse Image attribute, for example. 
the programmer would do the fOllowing: 

ZS = FNREVIMGS BASIC-PLUS Function call 
CALL REVIMG BASIC-PLU5-Z or FORTRAN 
REVIMGII, C 
REVIMG: PASCAL 

All the routines which take them use Integer arguments. 
either passed explicitly or by means of a variable. For exam
ple, to move the cursor forward five columns, the program· 
mer would do the following: 

ZS = FNCUAFWDS(S'!b) 
CALL CUAFWD(S'!b) 
CALL CUAFWD(S) 
CUAFWD(S), 

BASIC·PLUS Function call 
BASIC-PLU5-2 
FORTRAN 
PASCAL or C 

Access to the routines is, of course. language depend. 
ent. For BASIC-PLUS, the routines are BASIC-PLUS user. 
defined functions which can be APPENDed as a set to the 
user's program. To use them from BASIC-PLU5-2 or FOR. 
TRAN. the user would task build or link a compiled main 
program with an appropriate library: VTl BP2.0LB or 
VTl FOR.OBJ. For use from PASCAL or C, only slightly more 
work is involved. In addition to linking a main program 
module with the right object library, the user must declare 
the procedures (PASCAL) or functions (C) as "external:' For 
PASCAL. the easiest way Is to use a text editor like EDT and 
pull into the main program a readily available text file 
(TOOL.S:vrl PAS. EXT) which declares all the library pro
cedures. a portion of which looks like this: 
PAOCnlURE an5I.i!IItemal, :SI"t VT100 for ANSI escapl'.stquI!fU$1 
PROCUltJRE ilttof1,extemal ltum ,aI\ltaphia attnDUb!S offl 
PROCElltJRE bllnk.flCtemal: Itum on bIu"Ik mode - VT100 AVO onIyl 
PROCEDURE bIonwh:flltemal: 1st! black chN$ on whlu 5a"ftn1 

It is then a simple matter of deleting the external declara
tions which are not needed for that program. Similarly, the 
user may use an editor to pull into a C program the list of ex
ternal functions contained in a text file rrOOLS:vrcEXT.H). 
But since the C compiler has a preprocessor. it is easier to 
simply include one more line at the top of the program to 
declare the external functions: 

#include ··tools:vtcext.h·· 

By means of a user manual, we provide information on 
the routines in several ways. After summarizing the general 
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capabilities of the vnoo family of terminals for cursor 
movement and alternate graphics sets. we make the typical 
distinctions between our VT100s (with the Advanced Video 
Option) and our VTl01s: the VT101s cannot do blink cr 
bold, can have only 14 lines of a 13Z<oIumn screen. and can 
have reverse Image OR underscore but not both at the same 
time. The routines are then described, In language. 
independent fashion. grouped by categories such as screen 
erasure. cursor movement. and line attributes. A separatl! 
section discusses the use of the alternate character and lint 
drawing set. This general section is followed by chapters 
devoted to specific language implementations of the library 
routines - how to APPEND the BASIC-PLUS user-defined 
functions and how to call and link the routines to main pr0-

grams from Object libraries in the TOOLS: account. An Ap
pendix provides a set of sample programs. one for each 
language, which both demonstrate individual procedures as 
well as show how several procedures can be combined Into 
larger routines. 

Common Code for Common Operations 
Most of the routines summarized above are relatively 

easy to Implement and Involve nothing more than sending 
the tenninal an appropriate escape sequence like'ESC (2.f 
to dear the screen, While the routines could have been lm
plemented by the equivalent of a PRINT statement In each 
of the languages. it was decided to use MACRO-II as ~ 
common ground for all except BASIC-PLUS (for wtuch thP 
MACRO-I1 routines were converted to user-defil'lfll 
functions). 

I do not consider myself an expert MACRO-II program
mer. but sending escape sequences to the terminal from 
MACR0-11 under RSTS Is not very complicated and I haw 
learned much from other professionals. The methOds fa 
printing characters to the user's terminal have been 
documented In pages of this Journal (Bob Meyer's'I/O from 
Macro - Quickly and Easily!." RSTS PROFESSIONAl., May/ 
June, 1980, p. 60-61), It was also very helpful to study out 
put routines developed by Brian Nelson at the Unl~tyar 
Toledo which can be found on several DECUS RSTSSIG tapes 
(see. for example, the RSTS SIG tape from Fall. 1980). In 
fact. the code segments discussed below rely heaVIly at 
adaptations of his macros and subroutines for pnntlllg 
characters to the user's terminal. 

An example will illustrate. As noted, many procedures 
take. no arguments. The corresponding MACRO-ll sub
routine for the "'reverse the Image"' example Cited above is 
the following: 

~· ... Jac' , 
.pr-lal I1o •• n 

• ".11 at b.,. 
10. : ."011 <155. )/[7"-

. Hal b.,. 

.,'" 

The "'.print"' here is not the macro from the RTl1 
SYSMAC.SML file but this one (annotated here for purposes 
of explanation): 



• (ll any other DEC'· system 
••••••••••••••••••••••••••••••• 
I I I YES You can get tn hundreds of sites, call (415) I 
I all the benefits 841-9594 or send this coupon to' • 
I • of personal Virtual Mlcrosystems I 
I oJmputtng without buytng a 2150 Shattuck Ave, SUite 720 I 
I per: ,nal computer Berkeley, CA 94704. I 
I Run all the powerful, Thll me more. I 
: fnendly software packages Name : 

that have made personal com-
: puttnq so deSirable. Virtual Company : 
I Mlcrosystems' total hardware! Address I 
I software solullon puts per- City I 
I sonal computtng on any I 
I DEC system, combtntng the State ZIP I 
I nexlblhty and speed of mlcro- Thlephone ( ) I 
I oomputtng with the power : 
I and control of your DEC I 
• For more mformatlon on • 
II the system that's been proven I "", .. 
••••••••••••••••••••••••••••••• " M •.• _ .... . • .. \'Ml.W.'···· 



. .aero .print ,tr a4r , u rha ;.trill& addr_a., atri ncl_actb 
pIIab r5 ; ..... 15 fer a _at 

"Ca llg" Is a macro 'Nhich sets up a call t o a global 
subr outine "KBOUT' that looks like the example on 

. if b, .trhll ;' _triac l_acth gl .. e? next page . 
.lft 

olr - j ,p) 
.1fr 

KBOUT is a general purpose routine which may be 

-oY , trl_lI , - ( .pl 
.... clo 

-oY Itra4r,- j .p) 
_ 'p, r5 

;puab t.b._ .cI~a ara-Dt 
;aDY_ I'III' ..... t Sf to It5 

to print out any null-terminated (e.g . . asciz) string . If 
length of the string is not provided. another routine (w 
calculates it. Since the escape sequence codes needed 

oall& Irbout 

,*p ( ,ph'(,p). .. 
. prlllt 

;&lobal rouU,.. tD Pl"lat _trlq 

Ifill: th_ 'UI'I< 
;r .. ter_ 15 

the VT100 routines are short. I always manually count 
length and supply it to avoid calling the LEN routine. SAVE 
and RESTORE invoke macros which push and pop "Ilistl., II 
onto and from the stack . 

• ne Links VAX/VMS Users 
to IBM VM/SP Users 
jnet Is networking software f or 
VAXIVMS, It allows VMS and VM / CMS 
users to communicate easily and 
directly via 

- File transfer 
- Electronic mall 
• Real-time messages 
- Network commands 

Your VAX systems can now participate 
w ith IBM 370, 4300 and 30Bx syst ems as 
f UII·routlng nodes in wide-area and 
local·area RSCS networks. 

FULLY TESTED AND SUPPORTED 
Jnet was created for BITNET, a national network of major universities using 
IBM mainframes. It has been elCtenslvely tested for more than a year at 
both Industrial and academic sites and Is now available for commercial 
licensing with full support. 

EASY TO LEARN AND USE 
Inet provides simple commanClS for VMS users corresponding to the TELL, 
NOTE and SENOFllE commands of VM / CMS. VAX and IBM users need not 
learn the commands or file systems of an unfamiliar operating system. 
Non·programmers can realize the full benefits of the network. 

TECHNICAL FEATURES 

VAX systems communicate wIth the R5CS network via a OUP11 interface 
and a bisynchronous communicat ion line at up to 9600 bauc A Deenet 
gateway is supported. IBM systems running Remote Spooling Communica
tions Subsystem Networking Program ProdUCt link to any VAX running 
Jnet. A conversational VMSUPDATE session performs most installation 
cas"', 

AFFORDABLE PRICE 

A license Is $2500-SSOOO depending on the size of your VAX. 
A special price Of $250 Is available to quallfted academic Institutions 
fOr a limited time. 

HOW TO ORDER 

Call or wrlce for add/Ciona/informacion and order forms. 

joiner 
associates 
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The two symbols ··.CRSTS·' a~ 

". WRITE" deserve more attention. 
". WRITE" Is the RSTS monitor dlrectiW 
EMT Instruction provided In 
COMMON.MAC and described In the 
RSTS System Directives Manual. TIw! 
manual also discusses the need for a 
"prefix" EMT to accompany monttll 
directives which Is dependent on the 
run-time system being used . Without 
rehashing that discussion. It Is suffI. 
cient to note that programs runmng 
under run-time systems Ilke RT1 1 need 
the prefix EMT while others using RSX 
do not. 

To handle this possibility in 
general way. I followed Nelsoln', leaCl" I 
create the symbol .CRST'S. Depending 
on which run-time system will be used 
.CRST'S is set equal to either Z40 om. 
the machine code for NOP (no 0jJt'R" 
tion) or EMT 377 (octal), which is the 
EMT prefix used by RT1 1 and the 
Oregon Software PASCAL run·tune 
systems. The definition of .CRST'S IS 

thus conditional. and Is controlled at 
assembly time by another one4lne 
prefix file separate for each language 

To illustrate. consider the case ., 
which I need to assemble the REVIMG 
routine for both FORTRAN and BPZ. i 
the case of FORTRAN. which uses 
AT11 . I w ill provide this command Itnt! 
to MACRO.SAV: 

REVlMG = KENCDM .FORPRE.REW«' 
For BP2. which uses RSX. the c:on'" 
mand line to MAC.TSK IS 

REVlMG = KENCOM.BP2PRE.REV1Mli 
The KENCOM.MAC file is an ab
breviated verskln of COMMON.MAC 
which also defines other macros ,,:( 
found In COMMON.MAC. Among theS' 
additional macros are the fol loWing 

.macro Sfor 
.crsts = 
SforS = 1 

.endm Sfor 

emt + 377 



.macro Sbp2 
CJ>tS= Z40 
Sbp2S = 1 
_endm Sbp2 

The symbol-deflnlng prefix files are also necessary for 
routines which take arguments. For example. the move-the
cursor-forward routine. eURfWD. takes an argument for 

The FORPRE prefix file contains one line. a call to the Sfar 
macro: likewise the BP2PRE prefix file contains only a call to 
the macro Sbp2. In this way the symbol .eRST'S Is defined 
appropriately for a particular language I wish to use. In 
SImilar fashion. I used macros for PASCAL and C In their 
own prefix flies. 

the number of columns. Refer to the code for this routine in 
Figure 1. The various prefix files. in addition to causing 
.eRSTS to be defined. also cause symbols like SpasS and 
Scrtl S to be defined. In this way It Is possible to do a check 
at assembly time for the language being used and thus to 
adjust for the way the arguments are passed to the routine. 
BP2 and FORTRAN use the standard " RS pointing to a list of 
arguments" method. Oregon Software PASCAL (version 1.2) 
pushes arguments on the stack from left to right while 
DEeUS C does the reverse and pushes arguments from right 
to left. ~ ... t:: 

-" -.. ' -"111 

'" ----." ." d, 
ol, 

.or." 

."rlll 

1c",tI (1'5) _ dd.r ... .t .tri_ to prtnt 
2(1'5) - l.qUl .t .trllla 

(rO,r1> 
ZIr'J),rO 

". 1r'J),1"1) 

". 
' arb,r! 
1"1), Cr!)_ 
rO,lr1)_ 
1r'J),lrl)_ 
Irl)_ 
Irl)_ 
Irt)_ 
( rl )_ 

iM.' .. ork rf&1,t, .. , 
,hqUi 10" III 1"1) 
li r 1,_01 i. &1.,n, "IP odoul,Uon 
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,r11111 out ho.. 1011a 1t if 

"ddr' .. or UI 1n rl 
;1'qUl aOo" 1n 111"1>0 (brl' _"t) 
;1,nIUl alfO .... 1" ar1", 
;ldd.r .. 1 10.1 111 111"100 
10!lUMI _ 02 I kb • 0) 
,."!llk aot .... d ror kll 
;:r .. U_ not .... d ror .lIrU., 
;:r...ocl Dot .... d tor .lIrtti 

,"11 .. ," ,t, do UI, IIrlt, 

.... t ... ( rl,l"1» 
,,~. .-

At assembly time a check is done via a symbol for what 
language Is being used and the proper code is generated for 
accessing the argument. calling a subroutine common to all 
the languages. and cleaning up the stack if necessary. At 
least for our programming staff. this Is economical - in
stead of many routines In many different languages. we 
have common routines which can be used via conditional 
assembly blocks. 

On a scale of difficulty. the routines which take no 
arguments are the easiest to implement - simply a matter 
of printing the appropriate escape sequences to the ter
minal. The routines which take one or more arguments are 
slightly more involved and require identifying how the 
arguments are being passed to the routine and making sure 

The Ingredients for creating object 
Obnnes for theSe different languages 
are thus relanvely Simple; one set of 
common assembly routines. a set of 
prefix files which define appropriate 
symbols. and a set of command files 
for ATPK which are identical except for 
the name of the prefix file and the 
name of the object library I wish to or· 
gamz.e. To illustrate. here are a few 
lines from the command files to gener
ate the VTl FOR.OBJ library and the 
VTIBP2.0LB library: 

~------Z-.. ~-£~TM -----
Power /" Controller 

RUN sMACOO 
ANSI. KENCOM,FORPRE.ANSI 
ATl"OFF. KENCOM.FORPRE,AITOFf 

RUN sUBR 
VTI FOR. ANSI/C 
ATTOFF/C 
ott 

RUN sMAC 
ANSI .. KENCOM. BPZPRE.ANSI 
ATl"OFF ,. KENCOM.BP2PRE.ATTDFF 

RUN sLBR 
VTI BP2/CRSO = ANSI 
VTIBPZ/IN=AITOFF 
ott. 

TlIE DEC f'fIOfE.SSIOH.t.L. JANUARY 1984 

SPIKE, NOISE AND SURGE PROTECTION, 
EMI/ RFI FILTERING. 

NOWI THE DEC 
COMPATIBLE PAIR 
PULIZZI ENGINEERING INC. 
proudly introduces its new Z-lINE 
power controllers for the DEC user, 
In addllion to spike and surge 
prOlectlon, Ihose unlls proYide EMI 
& RFI ftllertng.lfnelo hneand line to 
ground Now the DEC user can PC872 
haye the same protection that 
Z-L1NE has given other customers. Insure yourself against tine noise. data loss 
and dIstortIon Buy the peace of mind that only a Z-lINE power controller can 
provide. 

FEATURES: 
, Ready to mourt In your rack 
f Remote and lOcal sWItching 
, Four bussed 110 connections 
, 8 SWItched cirCUIt receptacles. 

2 unswitched 

, Multi-stage voltage spike noise 
and surge protection 

, All functions are bi-directional 
, CIrCUIt breaker protection 
, Model PC872. 12 amps 
, Model PC874, 24 amps , Time delay sequential power up 

(PCS74 model only) 
, EMI/RFlline filtered 

, European, far Eastern. Hospital 
Grade and custom models available 

..w... PUU ZZI ENGINEERING INC 
~2fO s s...." StrNf s.m. AINI. CA ,27G1·8865 (114) 540"119 
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the routine does any necessary cleanup work before It exits. 
Once the calling sequence is discovered, though. the condi
tional assembly blocks have the essentially the same format 
In each file which requires them. 

Two of the routines are more complex and difficult: 
CURRPT and TAM ION. They are the only routines which re
turn any information to the calling program. Since they both 
Involve the same methods. I have included the code for only 
one of them. the CURRPT routine given in Figure 2. The 
strategy used Is to open the user's keyboard with mode 
256% (escape sequence mode). then send the escape se-

,,~\.: . .( 

quence for reporting on cursor position (or Identifylng the 
terminal as the case may be) in binary, and finally parse the 
escape sequence coming back from the terminal]n order to 
return the proper Information to the program. In this way it 
is possible to prevent the terminal"s response from appear· 
Ing on and cluttering up the display on the .screen. lllough I 
am not an expert on RSTS internals, it seems as though the 
executIOn of these routines might be dependent on how 
heavily loaded the system Is, how quickly the terminal re
sponds and the like. For that reason I have put In the error 
traps and error messages: in the documentation on the 
routines I've asked users to alert me if they get any of them. 

LETI'ERS TO 
THE DEC PRO . 

~-~ ... from !Mgt 6 

• • 

~~r 
licensed BMOP users on DEC computers enjoying 

FORTRAN but nothing on DIBOL 
Attempting a normal XCAll simply 
causes the system to go to lunch. I 
know this can be done. Can you tel 
me how or where I can get the 
appropriate information? 
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state·of·the·art statistical computing through 
BMOP's Inler·related family of 42 programs. 

Fully supported versIons available for : 
PDP-" (RSTS-E, RT -, " RSX, TSX) 
VAX (VMS and Berkeley UNIX) 
DECsyslem , 0120 (TOPS) 

ANNOUNCING: 
THE 1983 RELEASE OF BMDP ... 
with powerfu l new statistical and data management 
procedures: 

Bivariate speclral analysis 
Box·Jenkins time series analysis and forecasting 
Powerful looping capability for problem definition, 
and variable transformation 
Multiple argument transformation functions for 
creating summary variables 

COMING SOON, 
, 6-BIT MICROCOMPUTER VERSIONS OF BMDP 

For more Information contact: Barbara A. Piccollno 
BMDP Statistical Software 
Management Science Associates, Inc. 
5100 Centre Avenue 
Plllsburgh, PA 15232 
(412) 683·9533 Telex : 902907 

Thanks. John C. Taylor 
Norcross, Georgi. 

... 
I enjoyed David Chestnutt's artidt 

in the November 1963 issue on "An 
EDT Adventure." This article was ~ery 
educational and came at just the right 
time, as I had started to work on • 
project incorporating EDT into OIBOl 
application programs on OUf 

VAXnSO. 

There was a problem I found in 
using the " Edit Menu" as described 
on page 106. If, while the menu II 
displayed, one hilS GOLDIM 1M 
menu is redisplayed. Then if yOU hi! 
return, you are returned 10 EDT boI 
the current buffer is nOI """".lin but II 
instead :c:fdit...Menu. The following is 
the code I put into EDTlNI.EOT 10 fix 
this and also display Edit,l\!1enu when 
first gening into EDT. 
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~ '7 to see more articles on new 
PRO ~ EDT in future editions o f DEC 

. eep up the good work. 

Richard A, Kandetzki 
Senior Systems Analyst 

Georgia.Pacific Corporatio n 
Darien , CT 
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Software Tools for the 
V AX and PDP-ll 

1\.10" Grlillth ... &: II,ut.lnc . ottl'r~packagc~ iorVMS. RSTS/ E, 
.100 RS -11 ~1Ih.\t ... "'In' tim\..' .lnd Improve prodw.:ti\·ilv 

DATA ENTRY 
• KOSS. ,1 U101pll'll' l1luItL -tcmHIl,,1 ke\"-to·di.,k dat,) enlrv 

~,ul'h., \ .. h.'", ' . 

• TA '1 ,.m l'lh(lI..-nt Olulh_tl-'m1lnal..cn.'Cn-handhng tacility 
h.r th .. • 01.'\ 1.:lopm .. ,." 01 tr.ln ... ,t:l)On_pn)(\.. ...... lIlgappliciltions. 

RSTSIEMICRATIONTOVAX/VMS 
• ROSS/V, ,1 R,TS 1- .. ub-,\' .. !clll tor '·AX. ,·\15 written in 

\ A' . 11 ~t:\CRO . SUPt'Xlrb .. m (').I('n'>I\'(' .. u~t ot RSTSrE 
nwmll)rt:.lll",. I'nl\IJI.. .... mn.,t 01 the ... tandard RSTSi[ 
h .•• ltU"'"' .... 1iJ.,. .... CLl ... ...... ·l1lt. n."',:t,'I\'l', ~hMed Iibrari ... "!>, RSX 
l .. hn.-',(i)H ...... ,lIld R" r~, t· ... tylc iiiI..' upd.lh! mode. (Also dis-
tnbuh.'\! b\' Online 0.11.1 Pnx."t.'3"ln~, Inc.). 

DATA COMMUNICATIONS 
• DIALUP, a ~omprche""i\'c, clftcicnt link bchv\.'C1l RSTS, E 

.1od other .. y!',tcms usll1g ",>ynchronous tcnninallines. 
Supporb CPU-elfiCient, reliable file transfers, virtual 
lenninals, auto-dialing, and the use of conun.:'1nd files .md 

macros . • BSC/OV, a device driver for the DEC DVll synchronous 
multIplexer. (VMS and RSTS/ Eonly). 

• COLlNK, a conveni£'nt. efficient link between two RSTS/E 
systems using D~lClls or DMRIIS. Supports file transfers. 
\:irlual t('nmna!:>, and across-the-Iink task communication. 

RECORD SELECTION &. SORT lJl1LITIES 
• VSORT &: FSORTJ, extremely fast sort packages for VMS 

and RSTS, E . 
• VSELECf &: SELECT, extremelv fast VMS and RSTS; E 

package-. for scanning files to extract records that meet 
u~r.speclhed ~Iectlon coleria. 

Evans Griffiths & Hart, Inc. 
55 "'''d!th.lOl SIn.'('1 
Lo...~.mgton. \tAOZI73 
(6J7)tibl-Qb70 n\x 71o-)2f>-{lIOO 

CIIICLE D l1~ ON READER CARD 

PAGE 123 



111 , 

1] ' , 

IS . : 

'0Il1: 

~. , 

a u : 
&2" 

'10 ' , 
I,n, 

~, 

~. 
~m -~u 
M' • .... 'n 
r . ...... .-. 
. H ... ... -, 
~, 

••• -_u 

~t·P). " l~. ". 
~ 
'[.,),«1 
,~. 

~ 

'" ' 1101. " 

_ " ... . "lP2 • 
' 2[rS) 

" '2( rSl. I ')2 

" ~ 
f2(r5J." 
,~. 

r •• 'ar" «I 
~ ~. 

..... 1n' 1110 ' ." 
,oWr. 
.a .... 

.lta03 1'O. , a ll 
·Pr!n. l ao l .16 , .. ~~. 
.nlh. .' ••• lS5 .• '[ 
.• a. , 
· .". 0 

.... 11 <ISS. >/! " ••• 0 
• ~u 

.lIot •• 
• d .. 101 ... ..• 
• .111. --.Id ... II.Of _._rt 

;~ppe~ l a U r",. ool .. a ..... 
,"lor _o.d. 
, ..... r~.loc 
,,...-..,. .00" ~.,.. ;. "' .... _no. 
' .... 1 .... «1 

;:!:..::.o. ... , oC _ •• dot.u.a ,. , ... 1_ 

;.ll 010 ... 

,_HI-.I __ "" Sb&n'J'" CGr]' 
,rIIf1II1l1& r..- t .... ..,. ... .... lP2? ,.o.L_ r ...... >H."" ) 07 
,001 .. ". ( G 
;132 10 __ • lilli' 

"00 ~I. , .... "'. "'''.'.r 
,_. JIOr_ ... ,. «I 
, ... "'. ",,~.....,tlo. 
, ... , ..... "'. rq.t .... 
,PU .... ~ ,.n' H_ ,_I."" .. I oC _ ..... t • .,j,t to , 001_ 

,UI ~""" 

,00" •• , <1>. , ...... I. 1 ••• 11 _ •• , .... ,.o.d PrI.1 "'. 00<10 , •• ".. ool"n 

"a' oc.Io ........... _111_ rr- flUe. "10' 
;,nco tGre!) 

Cl ........ 01 _~_,. c_""u .. 
er.~r....., , .. _ •• e.""",. Co~ ••• 
Eo.oy_ eoJlO .. 
c.~, ••. !II ')OU 

.. _ ..... 11 .. 101l1 : 

!::"'~I'- «I .... I ........ I_ oC 1'GW .... 1 !t ......... • _ .. ..... 
.1 .... 1 ........ 1 ... 01 .. 1_ ..... Gl .. r Ir ar ...... _ ....... 

...... p" , 
.H 'roonoJ. ... r..- "" .... U 

100, ; 

PACE IZ4 

.... (<<1.,1> 

.. 11 lOll . 
_ 1'O.'10(.pl 
• "" ,'."(op) 
••• , ...... , .«1> 
.... (.pl , '[.p) 
_P (op)..(.,) . 
.... 'u.n ...... 
.H lit .."., nne ... , 
.... <1'0.'" 
.. II 101l' 
.... 1'O,"I.pl 
.... rl.'10t.p) 
..... 1 .... <rl.l'O) ........ ...... 
· It dr .t ... Ilt bpl, 
.... (<<1",) 
.. II '001 
_ I'O."(~I 

_ .'.IO(rS l 

ro ....... "'."> 
N'~ .-. 

, .......... pl. oC .~.t ... 
; .... _ ...... '1 ... 
,row ... , . . .. ",r"'" ... .... 
,001,. ••••••• , .... .,.., ... .. 
, ...... "ark .. .., ••••• 
In ..... k tor ,. .... , 

,"'DO.!", t._ ., 
1_" • _plo or ~ot.ro 
,~. tIr. _ .......... 

, .................. .,..,100 ... 
'001 ...... , ••• , .... .,.., bor. 
, .... _ ....... k .....,., ... 

' ..... ,.1_1 _ "" SItar,.,. CGr]' 
;NaIII .. r .... _ or til .... , 
,_ ... _pl. oC ........ .. , ...... _ ....... .. 
: ....... , ........... .,.., ... ... 
, .. I .................. .,..,,.. .. 
:_ ••• " ... t .....,.t .... 

coU. _. _. .n... I ..... tIr. 'UIl_ 

--• or ... 
... ltlp ,.U ... 

12.''' Iro! .. t.ruoo ,OI'l11Q r..ooUoo. _ o,.~ tu. " '·:." 'I .... r~tu ,_ ... 1 ' 11 
' "D.f"",,~tq ••• ,0 I • • b ..... " ... , •• _. 
' 1_00. " (1l'11 .. r._ 1_. 256 ( ~It 15 ..... bo "'1 

I .. a ,..1. -.., ... 
, ... 1 rl' , .. do It 

f . tl... ; ... ' .......... , 
l ' , .. 
l6: t . ' )II. ;r.p. _~ ........ .. 
' _1.«1 In~ ........ "11.1:._, , ..... , ... . 

", 

51 , 

t~ I ' 

~ .. 

~I. 

nO I . 

HII: 

'01, 
U I I In, ,." 
"" u .. 

" .. 
~ .. 

.. II. ••• - Il.' ''~''","l .. - " .. , .......... _. .ZO" • .,.,. .. ...." - HOI. fI ..... .,. .... - "* ................. ....... 

. w,lt. 
ta,. fl tI,.... 
~ .. .... ,., H· ' .UO. - I .t .... 
.u I1C I 
n ....... 

- n e .•• ,.~ ..... I_ - , 101.fI ..... .,.I ... _. 
I Z· tt." ..... .....,. - 11. " ",,,,,,U_ .... ,. .-

taU flU ... ... ~ . 
.... , .. 16]1. ' l' . - I .' .M! 
.u nO I 
' ...... 
.u 'TCI ... (.,." .... ) - ' ' ''I.rl •• ., 
•• .. - .... ' 10. ... " . ,- •• - [")-.•. [ ... n • •• .. 
• m _. 

1~1l .,.1 
~ ' 10 •• r' - l6O,r1 - ".r, - (rll. ' · ; ... n • - . , ... 
•• .. ... . , _ . 

(" I· •• Z 
~ ' 10 . • r, - H.O,rl -. ".r) •• (.1). ' " ... » • - ., •• 1 
'· .. 01 ..... t .... r'.~> ... -
"U. on ... _. 

""loI •• flr' .... r ....... _ . 
' 1 ' 11 • f . n .... rqru 

.or ... 

.. ltl, .... fin ... 
~ ITU . "Ia, I6~ I")II . - , ...... 
....... 

; ........ lU t .... , 
;' ., ... '0 writ. 
;dltto ,_I" 
,I_tl_ oC "'" _ t. w.l .. , .... , _I II. '.,.,111 '"' t.,.,.,1 
;coll .... 
; •• 1 .. It _. u. .... ; ....... ~ _ "'" .... H.' 
•• ,--. ............ .. 
,rl~""'" ""' 
;.t .. u.. "" 
; ......... 
,., .. oC ... tr ... _ ...... ;._t!_ of Ioofr ......... 
,_I ", 
;&1" It • I .. _ .... , "_ 
,coli rot. -...r 
' ..... 0 _U.loa r .... ,_1.1 

; .. ,...,... - roM' 
•• ,_." ... ~ ... -.. 
;·t n .. ror "'" ............ , ..... ,d._ ,. , ...... , ... , 
,111_ u... to ..... ' ..... u _ :-. -- ...., ... .. 
, ......... Of' Ioofr ... ....... 
, .... '1 ... ~" ... rl ........ _ 
:r> .. _ ••• 

,_. It n'.a ... oo ... ,. _ 

•• : ...... pt ..... .... 
:rut "'" 101, ............ 0< ... 

;co. U ;-, -.. ~ 
; .... -...... 
,-.-•• MII .laI' I. n 
._.ltI,I, _'" Of' ., "' " . ,_.rt .-ell .1&1' U ~ .. 1_ ....... ,_U, ................ U.} 'I.' "'" _.oat_ oo,.,..u .. -.11.100.' 
, .............. "aI' 
, ........ 0.1 ... Of' '.'_r I'GW /10 ... 'or ....... , __ ......... _ \.OO.l_ 
;1O ...... a_ .. ... 
; .. eli nal' IU. 'l _10 ,.-t ...... _ ...... It 
,_ ......... 11 .1&11 •• I • .....,. 
,0.601 ... ....., ... .... 
;a ... oC n· ............ _u 
, ..... rot 
,.-........ .. I ... ~ t .... ..... _ 
,_ ........ t ....,., .... 
:.11_ 

:,.p "'" _,a '.1 ..... _1 -I ........ ' 
_ .......... 
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Summary 

In a multi-language environment. It is possible tohawa 
common set of routines to access the graphics capabilJtlesd 
the vr 1 00 family of terminals. By means of conditiOnal as
sembly blocks and prefix files. Object libraries can be created 
w hich can be linked with several languages on RSTS S)'S' 
tems. The standardization of "tools·' thus achieved can helP 
simplify and systematize the programming tasks for many' 
proJects. I 
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DR. DEC 

(CfItmued ..... 

• . • continued from pillge 115 

done in Ihe same manner as used by 
this routine. 
P.S. For multi- termina l porlabilily, any 
existing library cursor routine should 
be used, such as are available on 
VAX/VMS. 
From Harry Flowers, Uniw. of Tenn., 
Cenler for the Health Sciences. 
Memphis, TN: 

J halle included two libraries of 
subroutines for screen formatting. 
VT52.FOR [FIGURE G, page 142[ 
contains routines for a VT52 or using a 
VT100 in VT52 mode. ANSI.FOR 
[flCURE H, page 142 and 1441 
contains routines for a VT100. The 
direct cursor addressing is not as 
efficient in ANSI mode, so unless you 
need some of the other ANSI features, 
I suggest using the VT52 subroutines. 
A program, SCREEN.FOR [FIGURE I, 
pilge 1441, is provided to demonstrate 
the ANSI group of subrou tines. It is 
easy to see how to write other 
subroutines for screen con trol from 
those given. Some (WIDE, LARCE, 
SINGLE) require the advanced video 
option on a VT100, or a VT101 or 
VT102. If you don't have any of these 
types of terminals, then you might as 
'Nell use the VT52 subrou tines. 

Alternately, a call to subroutine 
VT52 at the beginning of DCA (the 
VTS2 one) and a call to ANSI at the end 
.... 'ould accomplish the same as the 
A\'SI subroutine DCA if the terminal 
h~s VTS2 compatibility. Thi s will work 
on ~ VT100. 
r-..OTlCE: The author and the 
l:ni .... ersity of Tennessee assume no 
responsibility for the use or reliability 
of this software. This software cannot 
be sold for profit, but may be copied 
and used otherwise. . . . 

... conlinued o n page 140 
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FIGURE B 

<ESC> 2 0 0 H 

HEX values " 58 Jl J2 3B II 30 30 .. 
AI-SO ACCEPABLE IS 

<ESC> 0 1 2 1 0 0 H 

HEX values " 58 30 31 J2 3B II 3D 3D .. 

VAX/VMS Resource Accounting Software 

A dozen fresh reasons 
to inspect CIS' package 

7. User definable rate structure I . lmage level accounting 
2. Project level accounting 8. Budgeting by user and project 

3. Processes a VAX network 9. Program callable interface 
4. Integrated security system 10. Menu driven with on-line help 

11. Toll-free telephone support 5. Incorruptible ftJe structure 
6. Wtldcarding for selections 12. C IS Applications Architecture 

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

C am'UTEA 
IIlFDAmfITIOn 
SYSTEmS 
~--

~~ 
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TRANSFERRING FILES 
BETWEEN RSTS AND UNIX 

By James B. Wilkinson. Associate Professor. Computer Science Dept .. College of Charleston, Charleston. SC 

The problem of moving files between operating 
systems Is not an uncommon one. and it arises in many 
forms. We were interested in moving files between RSTS 
and UNIX because those are the two operating systems we 
have. Si nce we have only one computer. we are forced to use 
an external medium t o hold the data to be transferred while 
t he operating system Is being changed. Magnetic tape Is a 
convenient choice, but the two operating systems differ 
greatly In t he way t hey deal w ith t his medium. This Is par· 
ticularly true of the way In which directory structures are 
Implemented on tape. It seems very difficult to teach either 
operating system to handle the magtape directory structure 
of t he other. Tapes with no directory structure are another 
possibility. and t his article describes a Simple method we 
have found to use such tapes for the purpose. 

The method requires two small BASIC-PLUS programs 
for RSTS/E and three shell scripts for UNIX. We adopted 
512bytes as the size for our tape records since both 
operating systems use that size for disk blocks. 

THE NULL·FILL PROBLEM 
RSTS pads a file with nulls to the end of the last disk 

block. UNIX keeps in t he directory a count of the actual 
number of characters In the file. while RSTS does not - at 
least in the general case. When a file is transferred from 
RSTS to UNIX. UNIX will believe that the nulls are actually 
part of the file. This caused us problems when the file 
transferred was an include file for a C program. Since the 
padding nulls follow the last new line in the file they wilt ap
pear to the complier to be at the beginning of the next line 
of source code followi ng the line that included t he transfer. 
red file. If that line is also an instruction to the preprocessor. 
these nulls at t he beginning wilt keep the '11' from being first 
on the line; this means the preprocessor will not process the 
instruction. 

This problem can be fixed by piping the transferred file 
through the command 'tr" which trims off the nulls. Since 
'tr" deletes all nulls. and since nulls in binary files can be 
significant, these files are not treated in this way. 

The complementary problem in taking files from UNIX 
to R5TS is to add null padding to all files. 

THE CARRIAGE-RETURN PROBLEM 
Most text files on Rill use the sequence '< carriage 

return > < ]jne feed >' to separate lines. while UNIX files 
use only the < line feed>. This means that files brought to 
RSTS f rom UNIX need to have a < carriage return > inserted 
before every < line feed > before they are examined or 
edited. The program CR does this. 

PAGE 17.8 

Text files taken from R51'S to UNIX should have the 
< carriage return > deleted. This is also done with 'tr. Note 
carefully that this will take out all the < carriage returns>. 
Al though one can Imagine circumstances under which this is 
not what is wanted. we haven 't found it worthwhile to do 
anything about It . Forewarned Is forearmed . 

Of course. none of the above applies to binary flies. 

RSTS PROGRAMS 

XUNIX 
This program moves the data between the magtapt 

and the RSTS disks. It asks 'Which way magtape (In (If 

out)?'. This question should be answered with T if the tapt 
Is the Input medium (I.e .• files will be read from the tape)(lf 

with '0 ' If the tape Is the output medium, The program then 
goes Into a loop which asks for the name of the disk file to 
be written or read , does the transfer after the name Is 
typed, and reports the number of blocks transferred , A Coo
trellZ will cause the program to exit. The program also exits 

after a zero-block transfer from an input magtape (I.e tI'If 
end-of-tape marker is reached). 

CR 
This program puts a < carriage return> before each 

< line feed > In a file, It is used to process text flies read Into 

the RSTS system, It repeatedly asks for a file name and proc· 
esses the file whose name is given in response, Again. a Coo
trollZ will break the loop. 

ATPK Command Files 
It is easy to edit a file contaIning the names of the fileS 

to be transferred so that it makes a suitable command file 
for ATPK, All that is required is to put 'RUN XUNIX' followed 
by an T or '0' at the beginning and a I Z at the end. TlIe 
names of input text files should be duplicated so t he fileS 
can be passed through CR as well (see the sample files). 

UNIX PROGRAMS 

These programs are all shell scripts that Invoke the 
command 'dd ' to do the actual transfers. TWo versionS ct 
the input program are provided : fmrsts text for reachng 
text files from tape. and 'fmrsts_ bin' for readIng blnat) 

files. Only one, namely 'torsts', is needed to write tape fileS. 
Each of the script files should be passed through the +i 
option of 'chmoo' before it is used. One of these programs IS 
run by typing its name fOllowed by a list of file names. If the ' 
names are available in a file, then the command substlwoon 
mechanism of the shell may be used as demonstrated in the 
procedures. 
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IF YOU 
DON'T HAVE THIS 
NEW 
PR~.L 

{brrt_1lO.m.uw:l6 pm. 
Muncby IhN fnd.o~', orwnd rtq'-' ant.) 

r-o -S~~M7,;;I'= --

l
YE. DtK'tul Mail Order catalog I 

OIl xl{.PlJUtllnsfnldiorr coUl"Sn. 

I :..::. I 
I :::.---". I 
I " I o S£.\voo.'[ TO OUR T1Lt/"'VC DlRCCTOR. TOO. 

I '""- I 
I '-..:. I 
I usrnusfORMlORCQUt:ST'PfCAz;.ALDG BYMAII- I 
L_l~D~~~-..J 

YOURSELF" 
TRAINING THAT PAYS ... 
FROM DIGITAL 
If W;JI'II to ~ 'up and running' fast, on /lily Digital system, then 
s~rainins i$ your answer. It is tile lowesl-rosl way 10 train anyone, 
and it produca learning that sticks. skills that ~pand. 

Th" compret.ensiW' new catalog klls you whICh SPI OOUTSt'S you 
~houki consi<k1". exXlly what ilavaiiabJe and how to o~. . 

]fyou a~a SYS~5Analyst. Pr0gT3mmer,~raw.:, ,nvoIvoom 
maintenance, or simply a User, you should look mlo this catalog ... 
and fO should your Training Director. 

Ask for your <DPY today. 

o;gHal Eq";pmenI =K>n 
Edocatiooal $erviC8S rtment 
12 Crosb"/ Drive BUGI 55-20 
Bedlord. MA 01730 
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LISTINGS 

XUNIX. 8AS 

1000 ElTEII O , 

1010 

,,~ , , 
10)0 , , 
,~, , , , , , , 
"" , , , , , 

011 ERIIOR GOTO 1090 

PRI IrT 
I'PIIl .... blcll " ., " au "" On or ou t )" , DIRECtiO N, 
IIIU eTIO NI. LEfT{CVTU {lIlHECTlO Nt, )81 ) , 1' ) 

OO'ro 100'0 IF DUItTION I • "1' 
GOTG 1050 If DIRECtIONl • "0' 
OO'ro 1020 

PRIHT 
nUT "OutP~t t Ue .. M " , 
lJIi'IIT Ll.E OOT'Fll U 
OO T'FILU • C"fl U (OUT'FllEl , 381) 
OI'&M OOTflL U FO R OOTPUl AS fILE n, ICIII3ZI 
01'Ell "III:" FOR IJI'IJT J.S f l U 21 
OO'ro 1060 

Filn 
PUNT " I npu t t U . .... . : 
I NPUT Lilt lIIflLU 
IJIPILU • evTU (I.fJLU, 381 ) 
Of'fJI IIIPILEt FOil lllPUT J.S PILI n 
0 1'tJl "lIT : ' FOil OOTPUT J.S flU 11 

1060 COU IITEIi1 . OJ 

"" "., , , 
",. , , , , , , , 

aET ' 21 
PII T , ,, • SIIaPJ (ZSI 
COU IlT1RI • COU NT! R' • 11 
a01'l.l 1070 

a..0S£ 21 
.ESU ME 10110 I F In • 51 .... 0 IlL • lOI1Oi 
• &SlIME 1050 If tRlI • 51 .... 0 IlL • I~OS 
ON ERIIOR 001'1.1 0 IF EU () 111 
.&SlIME 32167 I ' 1l1li. • 1020i OR ElL • 10lOJ 01 U1. • UI'5Oi 
0. EUO. OO'ro 0 I' Ill- () 1070$ 
I!soME 1100 I' COU IlT1R1 • OJ 
PRIIIT COO IIT~R' ; " block'; 

FrUT " . " ; I f cotlllrrnJ () II , , , , , 
nUT " ~_ r,... t.apoo. " If DIlIlCTIO. , • " , " 
PII.T " .. ~It"n t .. t.apoo. " IF ~llllCTro. • • "0' 
a.0SI: 11 

"" 

1110 

USUME 1~10 

'f DIUeTIO., • " I " 
~ 

I'll'" ' 11 ....... tll ... • 
Q..OS£ ·n 

If OIUCTlOJl t • 00 ' 
~D 

, nlllT ' bpt, Input rUe _ .~Il"n 011 U"". ' 
OO'ro 10)0 

)2767 DID 

CR.BAS 

1000 UTDIO 

P. IUteMll 

1010 

1020 nUT , , , , 
nlllT ' Inpo.l tU. ' , 
IIII'\IT LIlli 1' .rtLU 
U.flLU " C"fTiU 1'.fIUI , lit 
00'10 1020 If LIII( III.PILI:I ,O'J 

Ol'f.ll JII.ULU ro. lllPUT AS fiLl II ,~, , OPDI III.fILES rot ootrOt AS "UJ>t, I'IlDC )n 

llll'UT 1.1111 "1 . TI "" , ,.1.,. I X, en,, · TI, I I , 
'''' , "" "" a..osr: 11 , n 

OO'ro 1020 

8000 IISIJI£ 1000 I' ,n 
\ .ILSI1ME 1020 It nt 
\ IESU1'E ].2T67 If lU 

a..o:z 11, ·n 
\ 011 £1101 GOTO 0 

)2767 DlO 

111 AIID VI. 
51 AllII r .. 

I n IJIO." 

""" . 101101 
,,~ 
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Frnrsts t ext 

hr' 
dO 

!do<> " 
Q11f=/dev/ nrmtObs=lb tr-d '\ OlS' > $1 

done 

Fmrsts-bin 

hrl 
dO 
echo Si 
Q11f= Idev/ nrmtO of = $1 bs = 1 b 
done 

Tants 

hrl 
dO 
!do<>$1 
del If=SI of= / dev/ nrmtO bs = Ib 

cony = sync 
done 

RSTS TO UNIX PROCEDURE 

I. Get all the fUes to be transfer
red loto the iKcount where you are log
ged III Put the names of the text files 
;nj the binary files Into two new text 
hies called TNAMES TXT ' and 
BNAMES.Txr Use your editor to 
emU' an ATPK command file which Is 
the concatenation of the two name 
files. Insert the name of each name file 
Just before Its contents. At the begin
ning Insert the lines 'RUN XUNIX ' and 
'0'. At the end insert the line 'I I '. 

2. Mount a reel of tape on drive O. 
3. Give the command '@ COM

AND 
4 After the tape is written mount 

;\ on drive 0 of the UNIX system. 
S. Type the following sequence of 

commands: 
fmrsts text tnarnes. txt 
fmrsts text 'cat tnames.txt·· 
fmrsts_ text bnames. txt 
fmrsts _ bm 'cat bnames. txt" 

UNIX TO RSTS PROCEDURE 

1 Get all the files to be transfer
red mto the dIrectory where you are 
logged m. Create a file called 'names' 
consisting of the names of the text 
riles fOllowed by the names of the 
binary files. Put the name of t he 

names file at the beginning. 

2. Mount a reel of tape on drive O. 

3. Type ·torsts 'cat names" . 

4 . After ali the fi les have been written mount the tape 
on drive 0 of the RSfS system . 

S. Run XUNIX. and answer T to the direction question 
and ·NAMES.CMO" to the output file question. Then type a 
ControllZ. Run CR and answer ·NAMES.CMO· to the input 
file question. Then type a Control / Z. 

-
11111111111111111 

SMARTERM'" DOES IT! 
Our family of SMARTERW software emulators can turn your ordinary IBM 

PC'" Into a new DEC'" CAT. And, you get powerful ASCII and binary file 
transfer, including an Merror·free~ mode as well. 

Other SMARTERM features include full keyboard emulation, multiple set· 
up configurations, "smartH softkeys and command files, 75 to 9600 baud 
operation , onhne help screens and full printer support . 

With each order you'll get a complete user manual. reference card and 
keytOp chart. Hard to believe? Try it! 

II you're not satisfied, return it within 30 days for a full refund. 
Call us NOW for more information. 

Am"/)N ,hrough your /oallol,wa,. ~I.r 01 dl.-.el/)' lrorn; 

====:== Persoft 
2740 Ski laM 
Madison. WI 53713 (608) 273-6000 

Inc. -- Sot/ware for Profess/onals. .. by Professionals. -'On your monochrome monltOf uSing the new SuperVIsion" board! Ask about our 

special board prices 
~IO •• _ . ...... _ ' OEC'IIT ... _"'0910'~~ ' PC ... ~ __ .. _______ ... . s-v_".~_"CooI-b>"'~~"'< 
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(P'DW'ER CONTROLLERS And POWER SUI'PLI.~ 
For DEC Computers And Special Applications 

, " - ....... ~ 

Proven RT -11 Software 

D 
Thl' 1111(>:;1. fastest. and IT"f "I (ompl~te (lalaUd>l' "1iIJldQ€'I'I'Ie'rlI s:f.oI.em. 

VTAG YL 
ThE' most fun yoo"11 I!'<t.'f have A unit-oriented OlVl1 J 
with your Vfl00doo AT 11 or handler. 
ffi300 

XREF YZ 
SoI'iPo; your Pf( \lralTlrf'\f'f (lo( A unit-oriented OZII!OZVI! 
ll<nefltdtl III probJems handlff. 

YH ZORT 
A unit -oriented DHI ! The best sort .system for 
handler. RT 11 arod CTS:m, 

rpt 'r )It' l~bfm"lloo. ~""Ie )f writt' 

logic aid 
97 Craig j-tenry Om'E! 

limited l5l 
Nepeiln.Omano 
CaMda. K2G 3S8 
1 6138201517 

m ::100 ,In-j RT 11 .tTt.' It Mll'i""drks :1 Ou:;aJI EQU'f)Tl'l'nT (OfOor,,1101l 
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6. Edit 'NAMES.CMD' as follows: 
1. Delete the name of the names file (the first line). 
2. Add the JInes 'RUN XUNIX' and T at the 

beginning. 
3. Add the Unes ' IZ', 'RUN CR', 'I Z' at the end. 
4. Insert a copy of the names of the text files im

mediately after the 'AUN CA', 
7. Give the command .@ NAMES·. 

SAMPLE FILES 

In the headers of this section the names of RSTS files 
are In upper case, and the names of UNIX files are In 10'WeI' 
case. This respects ordinary usage and makes It easier to tell 
which Is which. Some care must be taken with cases In UNIX 
since that operating system considers upper and lower cases 
to be separate characters. ASTS does not distinguish be
tween cases. 

RSTS to UNIX UNIX to RSTS 

TNAMES.TXT - Names -
one.txt names 
two.txt four.txt 
three.txt five.txt 

foor.bln 

BNAMES.TXT - five.bin 

one. bin six.bin 

two. bin 
NAMES.CMO-
RUN XU NIX 

COMAND.CMO - I 
AUN XUNIX faur.txt 
0 five.txt 
tnames.txt four.bln 
one.txt five. bin 
two.txt slx.bln 
three.txt IZ 
bnames.txt RUN CR 
one.bln four.txt 
two.bln five.txt 
I Z IZ 
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oowN 
2 At the tunt tNt 
3 Glt1e" togrt:Jw In proper -5 WntUIIlboW I,AbtI.) 
6 EltattmdCMf , ..... 
• SOmIoIa ..... III ~ by 

-"""""" 9 ClllrlCttrS of eight tiltS ...-
10 PIKe '" tht'" (Abel.) 
12 IMtr\IICtIOItI ttiII!ftg computet" 

1IfIIt to ao 
14 ,,~ditJ 
16 DIctntJIIy charg«I 9t'QUp of ..... 
'1 T1'Id news syndlClW, IIkI ~ 

otherS. Mptnds on computws .... , 
" StonIgI tot InfOC1Nltlon un~t 
22 KInd of wor1o. the c:omputlf 

an ttOuCt d~m&tlCaUy 
l' Stt 01 a»umns In punch cardS 
l7 TIr .... SUtl (Abb I 
Z8 ~ tNt """ numblrs 
Z9 Word of affirmation 'n .... '" 31 SUI ArabIIIWgIOn on FWsuIn ... 
lZ x.non Oem.) 
II PrtfU IMIflIng "Ooub6lt 
34 Speaftc IoaibOn In computef-S 

"*'lOr)' for stOrtCI Informl 

"" 15 Tramfltf to another IICtlOn of 

"'"" 17 Orcurt WIth two inputS and .. "' .... 
J8 BInIty CDdIt fot nurnbrr5. 

ietters.. and othIr symbob 
., Stut..1Ig1lt Mp 
'3 DrVIdId ..."th unCifIU'"t>' 
'" Prtpn for ptfttfl~uon by 

MtIng and silang 

++--

4S Di'l'Ofn caPItal 
46 PublIC road (Abb.) 
49 100 square meten 
SO Ci«lltounnary (Abb_l 
52 That f@/\ow 

ACROSS 
Combine dlfferent fields of 
Info Into one machIne word 

4 Kind of language computers 
""""",no 

11 In pr'Kiwty thiS manMf 
, 3 StatIC IntlHfmng wIth radio 

"""'''''' 15 ltall,n monetary unIt 
18 SrRllle$t w~ number 
ZO ~te<l sequenc. of opera-

''''''' 21 Eliminate from compute(s 

""""'" Z3 SpedaHzed vocabulary of 
those In computer work 

25 Roman sun god 
Z6 Combining form meaning "of 

Hindu stock' 
30 SUffix meaning having to 00 

wlth-
J 1 I &dIgit number system 
3S RuSSian 'yes" 
36 M~ns name 
38 Country that leads In rom-

put« technology 
40 It's hNdtd by Mrs. Chandl 
42 Prog~m that 5et:5 a standard 
46' 
47 This win be done better if pro. 

vr-mn.r knows It will be read 
48 Forni for pre--rt'C'O«Ie(1 pro-

..om 
49 Bn>o<Ia>tlng 
51 Be quieti 
53 Computer s output In 

typewritten form 
54 Stcond-hand 
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QUALITY SOFTWARE 
farVAX/VMS_POP-11/ASTS.,_,. 

AEPORT WAITIER GAS is a powerful report wnter 
and database query facility with 
English-like commands that 
can be used by non-programmers. 
II works with RMS and non-RMS 
files. A great productivity aldl 
(VAX and ASTS) 

BACKUP/RESTORI! DUMPER is a high·speed, easy-
unLITY Io--use replacement lor the 

$BACKUP package (ASTS only). 

DlSKUTIUTY 
PACKAGE 

A set 01 utili ty programs which 
enable you to monito r disk 
allocation and free space as 
never before. An absolute MUST 
for well-structured disks' 
(ASTS only). 
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-R
DIGITAL 

A MONTHLY PUBLICATION 

FREE 
FOR DEC ENTHUSIASTS 

Information on all PDP-11 Systems 
from VAX to 11/03, all operating sys
tems, languages and applications. 

BOX J, NAVESINK, NJ 07752 
201-291-1208 

SELECTING 
THE PROPER 

COMMUNICATIONS 
MULTIPLEXERS 
FOR YOUR DEC 

COMPUTER SYSTEM 

By Norm Kiefer, Emulex Corporat lOfl 

When Interfacing terminals to your DEC processor. It IS 
Important to understand the operational charactertsbcs at 
the DEC OZl1, DH11. and DMF32 communications mufti. 
plexers available in today's market. Since multiplexer seIec· 
tlon can have a significant Impact on system throughput 
proper selection is a critical consideration when configuring 
your system. Incorrect application of the multiplexer can 
cause additional Interrupt overhead on the CPU. substanba~ 
Iy reducing the overall performance of your system. Since 
selection of the proper multiplexer also involves knowledge 
of the applications running on your system. an attempt wiD 
be made here to relate the performance aspects of the dif
ferent multiplexers to the application areas where each 
would be most effiCient. 

INPUT CHARACTERISTICS 
The DEC DZ 11. OH 11 and DMF32 multiplexers use 

similar methods for handling Input characters. Each of 
these devices employs input silos for temporary storage of 
incoming characters. An Interrupt is generated to the CPU 
when a character is present In the input silo. The processtr 
must then respond to the Interrupt by executing the proper 
software routine in the device driver to fetch the character 
from the input silo. The device driver examines the 
character, stores it in memory. and echos it back to the ter
minal for display to the operator. If the Input character lSa 
control character or control sequence. the CPU then ex
ecutes the appropriate software routine. This type of 0pera
tion is referred to as Programmed Input/ Output (PlO) 
because the CPU is executing instructions to transfer the 
characters In or out of memory. 

THE DEC PROfESSIONAL JANU,tJIV til&' 



PIO INpUT 
For Input operations. Programmed liD was selected 

because It Is the most effIdent method of handling single 
d\araCt@( transfers or small numbers of characters. We 
betieYe the OEC OZ 11. DH 11 and OMF32 were originally 
designed under the presumption that the Input device 
would be a dumb (unbuffered) terminal with input data be
InQ ILmited to the speed of a human typist. Since human 
reacnons are extremely slow by computer standards. even 
with multiple terminals Interfaced to the mUltiplexers. this 
type of Input Is most often processed a single character at a 
",.. 

PIO UMITATIONS 
Unforrunately the above assumptions are not always 

true In the real world When users Interface intelligent ter
nunats. which have Internal buffering and can transmit 
1024 characters or more In a single burst at 9600 baud, 
processmg data a single character at a time becomes much 
Ies5 effIoent. The higher data rates involved in these ap
pllCabOnS reqUire the computer to spend considerably more 
nme tn the device driver. leaving less time to run the user's 
appIicatJon software. 

BUFfERED PIO OPERATIONS 
There are several ways to Increase the efficiency of a 

PIO oper.ItJOn. DEC has structured the device dnver in such a 
way that If there are multiple characters In the Input sUo of 
the multiplexer, the processor will transfer the characters in 
a Single burst until the sUo Is empty. Since multiple charac
I!fS are transferred With only a single Interrupt to the CPU. 
ttus method Is more efficient than havIng the multiplexer 
generate an Interrupt for each input character. This can only 
tl'OJr when Input conditions are such that multiple charac
ters are allowed to accumulate In the 5110 before the CPU 
f!SpOnds to an Interrupt. In order to Increase efficiency of 
the DMF32.. DEC has provided a programmable silo interrupt 
d@Iay. The sUo delay provides a user programmable delay 
between the bme the first character Is stored in the input 
Silo and the time an Interrupt Is generated. For example, a 
delay of approximately 30 MS Is brief enough w be trans
parent to the user. who will not see the character displayed 
Q'I tits orr untliit is processed by the I/O driver. However, 
under heavy Input conditions. the delay will increase the 
PlSSIbilty of multiple characters accumulating in the silo 
befOll' the Interrupt IS sent to the CPU. Although Buffered 
Programmed I/O increases the efficiency of character input. 
none Of these multiplexers efficiently handles block mode 
data input from buffered terminals, They were designed for 
lOtl!rfaang unbuffered terminals whOse data speeds are 

t.mrted to human response time. 

11111111111111111 

'!bu don't really need to get your hands dirty to tum 
your IBM PC into a DEC vnoo and VTS2 compatible 
inlelllgent workstation. AU you need is VfERM, seGs 
lenninal emulation software. vrERMs features 
include fun VT100 keyboard and video emulation, 
throughput to 96CX) baud, printer support. and PC
Host file exchange, in addition to the standard 
capabilities of an asynchronous communications 
package:. Call or write today. Our software mechanics 
are standing by. 
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CIt~n",liotI prior 10 dnpllrb. AND lI·roR',." fun jVIbJIII"lmnl,.. ....... 

KENT 

SITE 
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incnmlional tnginwing orgaoilalion 
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OUTPUT CHARACTERISTICS 
We can ident ify the input similarities of th~ ~Z." , 

DHll and DMF32, and see the reason for those sim,llantles. 
The output characteristics of each of these multipl~X~rs, 
however, are distinctly different. These chara~enstl.cs, 
when considered with the user application. determine which 
device will be most efficient. 

DEC 
SYSTEMS & COMPONENTS 

C.D. SMITH & ASSOCIATES. INC. 
12605 E. Freeway. Suite 318 

Houston. TX 77015 

(713) 451-3112 

CIRCU 0134 ON R£ACIDI CARO 

THEIHOOOR 
MULTIPLEXER 

$495 

EIGHT OiANItEt CAPACITY 
NO MOlf:M NE£OED: up 10 
2OOO11.~~ -COMPl..£TELY 
TRANSPAAEHT. up 10 9600 
bps lor eacII CNrwlII 

NO 0PTl0N SWITCHES TO 
SET 

2 YEAR WARJV.NTY 
• FREE 30 DAY TRIAL on a 

s.lle-Of return Dilsls 

@®~m~m 249 SOulh Highway 101 
Solana Beach. CA 92075 

electronics (619) 481-&84 

CIACLE 01Z9 ON READER CARD 

3236 Candlelight N~ 

NAB Software PO Box 20009 

Servi In Albuq"uqu •• NM ees, C. 87154 
L:"':"_'::"~:----':""-- (505) 298-2346 
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MTLIB - RT-II/TSX-Plus General Purpose 
Magnetic Tape (MM, MS, MT) Drive r library 
Callable from Eight Popular Languages 

TSROAP - TSX-Plus System Resources 
Accounting Package 

CIR(:I..E 0173 ON REAIl£R CARD 

DZll 
The output charactertstics of the OZ 11 m.Ol;Oo •• 1 

the easiest to describe since it uhltzes the ~ 
technique to Input and output characters ThertlSiltw 
cant difference between the buffered Input ~ 

and the non-buffered output. The OZ 11 handles ~c 
single character at a time After each charimr his. 
transmitted to, and processed by the OZII an Iaa'no:. 
generated as an indication to the CPU to PfWIdt ttt 
character to be transmitted An apphcanon 'Neils., 
the OZ l l is data entry. where the ma)Of1ty1~of::~~ I 
put operations are single charactl>r and e1 
echo Is Important. 

Conversely. the OZ 11 Is not effloent when tht ~ 
tlon requires the computer to output 1argf bto;s 
characters. Since the OZ 11 requires the CPU totflterttf 
vice driver for each output charact2r, substantlll WIt: 
of CPU time are used In transfernng characters.li1tlw!llr 
running application software The DZ 11 IS also not U'ftlr 
choice for Inquiry applications. where the term"YI..
requests substantial amounts of lnformaoan; fer TIO! 

processing, which frequently sends OUt Large bIocksdtflr 
acters to reformat the CRT screen; or fer gt1p'CI 
appllcations. 

OH11 

The DH 1 I multiptexer addrfSSeS and sotws IMIYd:"l 
problems assoctated WIth outputting large bkldI.sOlM 
ters In inquiry. word processing. and graptucs appWta1 
The OH 11 reduces CPU overhead by USIng Ou-ect W!rlrJ 
Access (DMA) output. OMA is a ~ where the CPU. 
the controller the memory stafUng address and ttl din: 
ter count of the data to be transferred The cootralr a 
then utilize the computer bus to transfer charJcUn tr.r. 
main memory to the termlnai. while the CPU IS cxtl4* 
wit h Internal computing functions Other than ~ 
OMA '·set -up Information· to the controfler the CPU_ 

FICURE 1 
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ANSWER TO COMPUTER PUZZLE which 
appeared in THE DEC ' PROFESSIONAL Volume 2. 
Number 6. (November 1983). page 94. 
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6 years experience 
serving the needs of 

DEC USERS 
WORLDWIDE 

• 
SYSTEMS / PARTS 

PERIPHERALS 
BUY / SELL / TRADE 
PDPII VAX 

Bryan 
Eustace 

(305) 392·2005 

PDPS LSI 11 
Jennifer 
Eustace 

(305) 392·2007 

~ TELEX 578'670 

thomol bU/lnetll IY/tetm/. Inc. 
CIRCLE 0165 ON READDI CARD 

The latest, most complete l ist 01 RSTS software. Hundreds 01 
software systems and software \l8ndors exclUSively for the RSTS 
Operatir"lg System. Product descriptions, prices, technical speci
fics, vendor sUPPOr1 provisions, vendor addresses and phone 
nur,lbers. Cross-Indexed by soltware function and vendor. 

• Financial modeling • System utilities 
• Accounting • Programmws tools 
• Statistics • Database systems 
• Electronic mail • Repor1 writws 
• Word processing • Graphics 
• Languages and • Many industry-specific 

compilers systems-and much 
• Communications more 

O!:~~:';~,::~Rc;;~'::' TODAY FOR PROMPT DELIVERY 
~ t2. 3304 Springhill Rd .• talayelle, CA 9450'9 

Plilyment is en<:1oeed IOf-CopoM 01 the SIer,.. OorectOf"y 01 RSTS 
~ltware at US$29.00 each (US$31.00 outside North America). 
IndUCting aI"Ilpping and hIolldhng. 

~"' 

"""'" 
CllYlSTATEtZIP COUNTRY 
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RSTS II a trademark 01 Digltll EqUIpment Corp _. __ '" 
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not execute the transfer of data, as is required during Pr0-
gram med 1/0 transfers. Although It is a very efficient fnettI. 
od of handling large blocks of characters. the Initial set-up 
time required for DMA operations makes it less efficient 
t han Programmed 1/0 for single character operations. SUCh 
as character echo. It is for this reason that a DH 11 Is not ttw 
most efficient choice in a data entry application. 
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The DMF32 multiplexer combines the best charactens
tics of both the DZ 11 and DH 11. while eliminating thew" 
respective liabilities. The OMF32 accomplishes this by pr0-
viding either buffered Programmed 1/0 or DMA output of 
characters. Based on the character count of the transfer, ef· 
ficiency is achieved by selecting either the Programmed lIO 
met hod for short character counts. or OMA for longer 
transfer character counts. 

The DMF32 contains a 32 character output buffer f« 
each line to maximize efficiency on Programmed 110 output 
operations. Using only a single interrupt. the device driver 
can transfer bursts of up to 32 characters to the output buf· 
fer of the controller. The DMF32 then transmits the data 
from the buffer to the terminal while the CPU Is perfonrung 
other functions. Performance tests on the DMF32 indicate 
that the CPU time required to transfer two 32 character 
bursts In Programmed 1/ 0 mode is approximately the same 
as the CPU time required for setting up a DMA operaUOfl. 
For output transfers of 65 characters or more. the deViCf' 
driver selects DMA operations. Therefore. OMF32 efflcieOCY 
is not application-dependent when outputting. because d 
the ability to dynamicaJly select either the Programrnecl l/O 
or the DMA method of transfer on each individual hne. 

SUMMARY 

As we can see. the OZ 11 , with PIO output. has the most 
efficient transfer method for applications handling minimal 
character count transactions. such as data entry operationS. 
On the other hand, the DH 11 , with its DMA capability, Is nat 
as efficient on single character output. but is more effICient 



FlGURE 3 

,-
( ". .(.00 y------- -~ 

OMF3a OPERATlDN 
_.~.--n OUT ....... 1Il'101 000 _CT 

__ '" .. __ (OM'" _ "T1lA_T .. NO ..... _<: • • ". 

l 

fer block mode output. This suggests that the average 
PDp·II user might want to have some combination of both 
the DZ II and OH II for efficient operation. 

Since the DMF32 dynamically selects between either 
PIO or DMA output. depending on the length of data 
queued. It requires minimal CPU overhead. regardless of the 
appIicabOn. while providing the most efficIent communica
lIOfIS rurrentfy available for VAX-II processor group. The 
total communication throughput capability of the UBA of a 
VAX-lll780 with 02 liS Is approxImately 25.000 charac
terspersecond Irthe Ollis are replaced wIth DMF3Zs. the 
total throughput capability is Increased to over l00.OClO 
characters per second So to approach the efficiency of a 
DMF32. the DIll would have to be Installed In an extremely 
appbcatioo-dependent operation. such as data entry. Once 
illy substantial amount of output is required from a 
system. the OMF32 quickly becOmes two to four times more 
!ffIcient than the 02 II . 
Rlr the PDP-II Series computers. It might be necessary to 
segregate applications by using a combination of DIll and 
0Ii11 where each would benefit overall system operation. 
WIth the VAX Series computers. the DMG32 product pro
VIdes optimized performance regardless of application. The 
OZII may approach the efficiency of the OMF32 In specific 
appllcabons. such as data entry. and a DH It -type multiplex
er.1f It were supporud on the VAX. might be adequate for 
tasks requlnng Slgnlf'lCant data output. like word process
t~ But with itS ability to dynamically select between buf
fered PlQ and DMA output. the OMF32 eliminates the need 
fCK applicatJons..speclfic hardware. In achieving this type of 
versanllty. the OMF32 products become the most cost
effectJVe performance enhancement for applicatIons requlr
~ SigOlflcant terminal communications throughput for 
VAX computer systems. 

OlHa.uSION 
ll'lI! question of whkh communications hardware pro

Vldesth! best performance for your system configuration is 
a Ct"rncaI Dnf, as we have seen. While cost is an Important 
factor In choosing hardware alternatives. It Is maximum 
ttroughput that Is the critical factor overall. III 

The Supermarket 
of DEC Software 

RealWorld Accounting Software - Now the best
selling business software is available for OEC systems under 
RT-l1 and TSX-PJus in S&H COBOL-Pius and under VMS 
COBOL (native mode) for VAX. The packages are Accounts 
Receivable, Order Entry/ Billing, Inventory Control, Accounts 
Payable, Payroll, Sates Analysis, alld General ledger. These 
are mature multi-user packages with an installed base of over 
40,000. Demos are available. Dealers invited. 

TSX-NET - Networking software for RT·ll, TSX·Plus ID
eal systems. Provides virtual access to most asynch systems. 
Smary and ASClllile transfer to and from other RT /TSX, RSX, 
VAA systems. Handles reformatting of RT-ll/Files-ll files. 
Over 400 users worldwide. OEM/Multi·license discounts 
available. 

FASTEXT and SPEll - FASTEXT is a full screen, in· 
teractlve text editor lor RT. TSX. RSX, and VMS systems. Its 
small size permits more users faster use than other editors. 
Powerful word·processlng type features include word wrap, 
cui and paste. and rulers including tabs such as comment, 
regular tab, decimal align. lett. righI/justified. SPELL is a true 
spelling corrector that checks all words in a file against an 
80K entry dictionary at 100 words/sec. and automatically 
changes corrected words in the file. Allows unlimited addi· 
tlons to dictionary. 

CT*OS - The best full·featured word processor available 
under P/ OS, RT-ll, TSX+. RSX. RSTS, and VMS. Fully menu
driven. Includes list processing. on·screen formatung, bold, 
underline and Greek/Math mode. ASCII file In and oul. Oper
ates like WPS·8/18. MACRO-II code throughout. Demos 
available. 

Unique Handlers and Utilities - No one has more. 
RM02!5 handler segments device into 65.000+ block logical 
deVices for use With RT / TSX. OZ handler for TSX allows use of 
line printers. etc. nPORT allows terminal editing while printer 
port on VTXXX In use. VDS allows unlimited sub-directory 
mamtenance under RT/ TSX+. GBA's RT/ TSX+ Utilities 
Package features over 30 utililles such as nPEEK. PHONE, 
SHOm, MOVE, IFll£, OlRBAK, UNOEl, lINSPD, CTRlC, 
CTRlS and many more. 
OEM and Dealer Inquiries Invited. - Call for more informa· 
lion on any of these products. 

Glenn A. Barber & Associates, Inc. 

G A m A 
15010 Venlura Boulevard, Suile 301 

: Sherman Oaks, California 91403 
Telephone (213) 907-6622 
Te." 194610 

DEC. RT. RSTS. RSX. PIes. WPS-8/18 ancI VAX are 1et1$l!red trademarl.s 01 
o.crtJI [qolPllfflt Corp. RealWorid IS I traclem.k of RtalWortcI Corporatm TSX· 
Plus and C08(l·Pivs are tradtmarl.s 01 S&H Computer systems. Int. CT'"tlS IS I 
IIlC1e1nark of Compu·ToilM!. Inc. 
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The Newest Innovation in Controller 
Technology From the Oldest Name in 

Multifunction Controllers. 

Introducing the World 's First LSI- II Emulating Multifunction Disk/Tape Controller. 

Say kelioIO SPECTRA 25, the cornerstone of our new family 
of high.performance disk; tape controllers designed for use 
.... th OECs LSI-II CompU\Cf 

This revolutionary O-Bus compatible single quad board 
lets you interface any combination of two SMD disks and four 
lormaued ',-Inch tape drlvcs By uslni extended commands 
10 prowam the onboard E1pROM. you can easily select drive 
mixing. mapping. and many other features-all without 
removing the controller 'rom the system 

The SPECTRA 2; emulates OECs RM02l5 and RM80 
diSk subsystems. and OECs TSII tape subsystem It also pro
vides complete emulation for operation with DEC's RT·II, 
1t5X-Il'o\, RSX-IIM·PLUS and RSTS E operati"i 
s~ems.. 

To further enhance system performance. 
5p«lra lociC offers SPECTRA STREAM-" 
software, a streamina tape backup utility 
ttwt can back up an entire 80MB drive In 
only ~en minutes 

Spe<;:tra Logic first introduced the multifunction concept back 
in 1979. And we've been quietly revolutionizing the market 
ever since with families of controllers that provide the high
performance,proven reliability. and added value you need to 
stay com petitive. 

We also offer the industry's most comprehensive one 
year warranty. responsive nationwide service. and ongoing 
technical support. 

SPECTRA 25 Is the latest innovation in controller tech
nol~y from the company with peripheral vision. Spectra 
Logic. For funher information, including complete technical 
specifications, call or write us today. 

Spectra Logic Corporation 
1227 lnnsbruck Drive. Sunnyvale. CA 94089 

H081 744-0930TWX 910-339-9566 
TELEX 172524 SPL SUVL 

International Sales Office: 
Belgium 1321\215134892 

---------------------------
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Processing * 

VAXNMS, RSTS/E, 
RSX·11M 

On Track Systems Provides: 
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·Word·!! by 
Data Processing Design, Inc. 
!S! W. Oranget horp Avenue 

Placentia. CA 92570 

• • • • • • 

Sales 
Service 
Installation 
Demonstrations 
Training 
Consu lting 

At your 
convenience! 

At your 
office! 

CIRCLE 0Z23 OH R£ADEA CARD 

On Track 

Systems, Inc. 
p.o. -.0. 2411 

Ambler. PA ItK1Oa-oa" 
(218) .... -7133 
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NING 
DECmate II 
Rainbow 100 
Professional 350 

Spreadsheet Financial Planning 
Spreadsheets 

Word Processing 

Microprocessor 
dBase, 1-2-3, 

VisiCaIc, Select 

Classes offered in Philadelphia or your location. 
Taught by experienced professionals. 

ON TRACK SYSTEMS, INC. 
921 Bethlehem Pike, Springhouse. PA .9477 • 2'5-542-7008 
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Special Subscription Offer 
You can now become a subscriber to 

fERSONAL and PROFESSIONAL with 

[

uoatfon or risk. 
Simply enter your subscription on this 
lage-free card and malt It to us. Our 

rrenl Issue will be sent Immediately 
recelpl. 

Read your issue of PERSONAL and 
fROFESSIONAl.., the independent mag
IWIe for Digital personal computer 
1:Sef$, If II Is everything you expected, 

our invoice. If It Isn 't, Just write 
:ancel" across the invoice and mall It 

You won't be billed and the Issue Is 
IS at no Chatge. 

SO ACT NOW. Become a PERSONAL 
PROFESSIONAL subscriber today! 

NAME ------------,~MO""'"~ 
(PINM print 11111 ... 

ADDRESS ____ --------------

CITY ST,AT· ... ---- Z1P·----

o PLEASE BILL M E ON LY $28.00 FOF' 1HE NEXT 12 ISSUES OF 
PERSONAL AND PROFESSIONAL. 

o GeT A BONUS ISSUEr I AM 
PAYMENT ENCLOSED. r WANT TO " FORMATION. 
ENCLOSING MY CHECK OR CREOIT I 

VISA/MASTER CARO(CIRCLEONE) EJCP. DATE 

ACCT. ' ______________ _ 

o FOREIGN, AIR MAIL, PAYABLE IN U .S. DOLLARS $56.00. 

Vl" Vll2 Vl'3 
PLEASE SEND BACK ISSUES CIRCLED: 

PAYMENT ENCLOSED: $3_50 PER ISSUE

BILL ME: 15.00 PER ISSUE 

SIGNATURE -------------------------"." 





VAX/VMS DECNET PROXY ACCESS 
By Norm Perron, TRW Defense Systems Group, Redondo Beach. ca. 

DEenet is the name given to both software and hard· 
ware that allows Digital computers to be networked to
gether. The Implementation of DEenet on VAX c~m.pute.rs 
running the VMS operation system is excellent. as It IS bUilt 
into AMS (VAX Record Management Services- file structure 
on a VAX) and is available at OCL (DEC Command 
Language). This impJementa~ion does have a problem which 
causes some difficulty: The problem is that the default ac
cess on the remote node is usually not adequate or an Access 
Control String (Username and password) must be specified. 
An undocumented, unsupported feature has existed since 
release 3.0 of VMS to overcome this default access: Proxy 
Access (formerly called Proxy Login). Before Proxy Access 
became available. there were two ways to access files on a 
remote node: Default Access (use default network account) 
and Access Control String. 

An example of Default Access would be if one were to 
issue the following command at the DCL level : 

S COPY FILE. EXT NODEX:: 
In this case. the file FILE. EXT would be copied to the re

mote node named NOOEX in its default DECnet account 
with its UIC and associated privileges, probably not where 
you would want the file to be copied. If you want the file 
copied to your account on the second node. you would then 
log onto that node and copy the file from the default DECnet 
access account to your own account after possible playing 
some file protection games. then deleting the temporary 
file. This requires some extra typing and is frustrating. 

The second way to access the network was to use Ac
cess Control string such as in the following command: 

S COPY FILE.EXT NODEX"SYSfEM MANAGER":: 
Where. SYSTEM is the Username. and MANAGER Is the 

password. 

The disadvantages with Access Control String are 
several: you must expose your password (someone lOOking 
over your shoulder can see what has been typed and the in
formation may end up in a command file): it causes extra 
typing: and the fact that this password is being transmitted 
over the phone or cable to the second node. reduces overall 
network security. 

Digital realized DECnet access was inefficient and en
hanced this software to avoid these two problems. This en
hancement is called Proxy Access. 

With Proxy Access. if someone were to issue the follow
Ing command: 

SCOPY FILE. EXT NODEX:: 
The file FILE. EXT would be COpied directly to NODEX in 

the directory specified by the network manager. with the 
UIC and file protection codes established for that user. 
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Proxy Access Advantages 

Proxy Access provides the user with the following 
advantages: 

1. Security. No passwords are needed In Proxy Access 
because the access is determined at the remote node. ll:J 

fact. users may access a remote node Without even koowmg 
the password for their proxy account on that node This Wlij 

avoid transmitting passwords over phone or other lines into 
which they could be tapped. No one will see passwords being 
entered on the terminal. and there will not be any pass
words In command files. 

2. Efficiency. Proxy Access eliminates the need f~ 
much typing. There is no need to specify Access Control 
Strings. 

3. Control. The NETUAF.OAT file on the destinatiOn 
node determines which users have access to proxy accounts 
on this node. It's up to the network manager to deterrnlfle 
exactly which users on whkh nodes are allowed Proxy At,. 
cess to the local node. Any user may sull use the Default Ac· 
cess scheme by merely specifying a null Access Control list 
as follows: 

S COpy FILE. EXT NODEX .... : 

Any user may also still use the Default Access scheme 
by merely specifying an Access Control Ust as follows: 

S COPY FlLE.EXT NODEX"SYSTEM MANAGER 

How to Set Up Proxy Access 

In addition to the changes made to DECnet. DigItal 
made changes to two utilities in their implementatiOO of 
Proxy Access: AUTHORIZE and NCP. 

AUTHORIZE is used to create and/ or mochfy file I 
NETUAF.DAT. This file resides In dIrectory SYSsSVSTEM and I 
contains the remote-node::username to local-user mappu"Ig 
This indeXed file contains several records WIth the folloWing 
format: 

REMOTE-NODE::REMOTE_USER LOCAL-USER 
Where. REMOTE-NODE:: Is the remote node oarTIl'. 

REMOTE-USER is the Username to be used on that node and 
LOCAL·USER is the local Username. 

The commands to set up this data base are as follo'o\'S: 
S SET DEF SYSSSYSTEM: 
S RUN AUTHORIZE 
UAF> CREATE/ PROXY 

I Create NETUAFDAT 

UAF > ADD/ PROXY node:: remoteuser locatuser 
I Add an entry 

UAF> LJST/ PROXY 





I which lists all entries 
UAF> SHOW/PROXY node::remoteuser 

I Show an entry on terminal 
UAF>SHOW/PROXY • 

I Show all entries on terminal 
UAF> REMOVE/PROXY node::remoteuser 

J Remove an entry 
NCP is used to control the overall use of Proxy Access. 

The following commands will bring up Proxy Access: 
S RUN SYSSSYSTEM:NCP 
NCP>SET EXEClffOR DEFAULT PROXY BOTH 
NCP> PURGE EXECUTOR PRIV USER PASSWORD ACCOUNT 
In this example. BOTH means Incoming and outgoIng 

access Is allowed. The BOTH parameter may be replaced 
with INCOMING. OUTGOING or NONE depending on what 
type of access is desired. 

An Example of Setting Up Proxy Access 
1. Create a CONFIGNE'T.COM file for NOOEA similar to 

the following: 
SICONFIGNET.COM 
S run sysSsystem:sysgen 
ronnect net/noadapter/driver = netdriver 
S run sysSsystem:ncp 
purge known lines all 
purge known drcults all 
purge known logging all 
purge known nodes aU 
purge known objects aU 
define executor address 2· 

buffer size 576-
maximum acldress 5-
maximum buffers 45-
maximum Circuits 32· 
state on 

define executor name NODEA. 
non privileged. 

user netnonpriv. 
password nonprlv 

INote: No need for Priv Account 
define node I name NODEB 
define line dmc.{l protocol ddcmp point. 

receive buffers 6-
state on 

define circuit dmc.{l cost 4 
service enabled· 
state on 

define executor default proxy bothlTurn Proxy On exit 

2. Modify the previous CONFIGNE'T.COM file for NODEB 
as follows: 

Change address to 3 
Change define executor from NODEA to NODEB 
Change define node 1 name NODES to define node 2 

name NODEA 

3. Execute your CONFIGNET.COM file on both nodes as 
follows: 

S @CONFIGNET 

4. Shut down DECnet on both nodes if not already shut 
down as follows: 

S MCR NCP SET EXECUTOR STATE OFF 
S. Start up the new network on both nodes as follows: 
S @SYSSMANAGER:STARTNET 
6. Create a few Proxy Access accounts on both nodes as 

follows: 
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S SET OEF SVSSSVSTEM 
S RUN AUTIiOAIZE 
UAF> CREATE/ PROXY 

UAF> ADD/PROXY NODEA::USERI USERl 
UAF>ADD/ PROXY NODEA::USER2 USER2 
UAF>ADD/PROXV NODEB::USERI USER 1 
UAF>ADD/PROXY NODEB::USER2 USER2 
UAF> EXIT 
Note. there are entries entered for USER 1 on both ttt 

local (NODEA) and the remote node (NODEB). There are t'tW 
reasons for this. First. users sometimes use network utllltles 
located on the local node. Second. a network may consist of 
the same users having an account on every node in the net 

work. This way. only a Single copy of NETUAF.OAT needs to 
be maintained and then it could be copied to each node III 

the network. 
7. Log onto NODEA as USERI (or any Username you 

may have substituted in Step 6 above). 
8 . Try accessing your files on the remote node as 

follows: 
S OIREcroRY NODEB:: 
You should get a directory of [USER1J. not the default 

account. If you get the default account. something went 
wrong. One fix I have found. is to rename all .OAT files III 
SYSSSYSTEM starting with NET to a TMP extension as)QI 
may have had some strange things set up in the Old network 
data files. An example of this is as follows: 

S SET DEFAULT SYSSSVSTEM: 
S RENAME/LOG NET' .DAT:· •. TMP:· 

After you've completed bringmg up Proxy Actess. 
these files should be deleted. 

Then start again with Step 3. 
9. If It still doesn't work. try the follOWing: 

S MCR NCP PURGE EXEC PAIV USER PASSWORD ACCOUNT 
S MCR NCP DEFINE EXEC PROXY BOTH 
S MCR NCP PURGE NOOE XXX PAIV USER PASSWQAO ACCOO'fT 
S MeR NCP PURGE NODE xxx NONPRIV USER PASSWORO AC'COLIIfl 
S MCR NCP PURGE NODE xxx PROXY BOTH 
Where. xxx Is for each remote node 
S MCR DEFINE KNOWN OBJECTS PROXY BOTH 
S Ma:t NCP DEFINE OBJECT TASK OIJTGOING 

I did not have to do any of these NCP commands. but if 
your network Is complicated. you may have to issue some of 
these commands. 

Summary 

The reason Proxy Access is not documented or sup
ported at this time is because It is still experimental DIgital 
Is now using this feature in-house to see what types of pr0b
lems It may create. One potential problem is that the net
work becomes as secure as its least secure node. There Ila'of 
been sessions at DECUS since Fall '82 about Proxy AcctSS· 
and it appears most users are qurte pleased With Its 
features. At the Fall '83 DECUS. a seSSion on MechanICS of 
Proxy Access'" brought up the question Will Proxy AcCeSS 
be supported in the next major release of VMST The DIgital 
speaker commented that no decision had yet been made 
Since it is used quite heavily in the I OCIO + nodes on DlgJtaB 
engineering net, I feel it will be supported in the near fut\Jtt' 
If not. It should definitely be available in unsupported 
fashIon. and operate basically as I have described D 
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FI' tlr'NG FILES ON FLOPPIES 
(RT11 Directories on Floppy Disks) 

Kanse • ReglOOal TechnICal College. Kilkenny Road, Carlow. Ireland 

tjJJml)DUcnON 
.. r RSTS/E system Is fitted 

.. RJ. ..ng~ or double density disk 
f'Ii& tnere are several ways of stor· 
IIC _ on the nopPles. One way. of 
1M5I!. b to use BASIC + . but since 
$ ODes not recognize a directory 
~ on the floppies. you must 

Ihf deY;Ce non-file structured, 
.., Itt your own directory work . 
.trOer ts u) use one of the CUSPs sup
~ DJ ~EC. such as FlT or FUNT. In 
"RIgIon.al Technical College In car· 
n stuc.te-nts use AT to store k)w-ac
""1 _ on double den~ty floppies. 
To rtdaltn scattered free space, It 15 
us.sary to do regular copies of full 
___ a process at which FIT Is 
IIbf skr.N. so rt was decIded to write 
Ifist floppy copy utllity_ Written in 
IUOI). 'tIV,th a 100 block buffer. the 
;rt9'iIT\ copteS a 50 file. 900 blOCk 
., In about 90 seconds The dlrec
II)' S11UC"'UJrt which FIT uses on flop
PI5. IS tearned from the RSTS Users 
!4dt. f'lT listings. and liberal appllca
:at<-..wI DSKDMP. Is descnbed In this 
r. 

to CENERAL STRUCTURE 
fIT uses the AT11 directory sys

:til' JO disks wntten by FIT are dl
ItCt:)' usa.bli on RT 11 systems. and FIT 
~ r&d disks from an RTI1 system. 

In RT'I 1 directory. all space on the 
disk G recorded In the directory. either 
IS tIkJckS allocated to files. or blockS 
~ fCK use. Because files are con
f9.DJs. for any file or free space all 
ta IS needed for access Is the starting 
IrooI. nu:rnber and number of blockS. 
~ entries 10 the directOf)' are In se
~ at starting block number. The 
!i!s tor ~ree space) start immediately 
_ the disk header and the directory 
I!7iCI: AleS are wntten in the first suf
'oent1y large free space. leading to 
~-tabon of free space as dele

flar:M ta K.e place. 

30 HE.<>.DER 
The header occupies blockS one 

through five. but only the first block 
has anything in it. The first two bytes 
of this block must be zero, 

At byte offset 472 ( i.e" starting 
with byte 473) is a volume Identiflca-

t lon, 24 bytes long, At byte offset 496 
(I.e .. starting with byte 497) is a 16 
byte format type, FIT uses 'RSTS70' as 
the volume identification, and 
'DECRTll A' as the format type, but 
does not check these fields on input 
floppies, 

4.0 DIRECTORY 
The directory consists of a pre-allo

catEd numberoftwo-block clusters, start
ing at blocks six and seven, By default. 

CIRCLE 0219 ON H£AOCR CARD 
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FIT allocates 10 clusters when it zeroes a f loppy. t hough the 
user may specify from one to 31. and the default is depend
ent on the fi le ent ry size and the device size. Each cluster in 
use contains a cluster header. and at least one directory en
try. On an empty flOPPY only the first cluster is used. with a 
single entry showing that all blocks are free. 

4. 1 CLUSTER HEADER 
The cluster header contains five words; as detailed in 

Figure 1. 

4 .1. 1 Next Cluster 
The clusters In use are not necessarily sequential. If a 

new flle is to take up part of an unused space on the flOPPY 
(caused by an earlier deletion) two directory entries will be 
needed. one for the new file. and one for the remaining 
unused blocks. where previously there was only the one for 
the unused blocks. If the cluster was full of entries. it must 
now be spilt over two clusters to accommodate the extra en
try. If the split cluster was not the last cluster in use. the 
clusters are no longer sequential. It is thus necessary in each 
cluster to maintain a pointer to the next cluster. 

4.1.2 Extra Words 
The AT11 directory system can handle a range of 

directory entry sizes. The minimum entry is seven 
words. Additional words can be allocated at initializa
tion (zeroing): by default FIT allocates 13 extra words 
for a total entry size of 20 words. and uses these extra 

FIGURE 1 
II ••• • •• • •••••••••••••••••••••••••• I •• I I. I •• t I t •• , ...... . 

' Word UNg. 
• I cILlst. r •• lloc.t.d for the director)' 
• 2 clLlater INllber or next clLlat.r 
• 3 clu.t.rll 1n LI" (onl), &.lntl1ned 1n lit d~lIt.~ . 
• I; n:tr' b)'~11 or Inror.aUon in dl .... ctor)' .ntl')' • 
• ~ block nll.ber or 'ilL rUe thia clust.r 
• 
• 
I •••• I I ••• I ••••••••••••••• II .................. . . ........ . 

FIGURE 2 

•••• , .................. 11 • • •• 11.111.1.11 ••••• 11 .. .. If .. .. 

I 7 SLandlrd Entr), lIords 
' Word IINgll 
• I low by~ r"'l"'Yed. Ilir,h b)'tl .ntry atlwa 
• 2~3 rl1. na. •• radix 50 
• II ru •• xt.nsion, radii. 50 
I 5 rUuhe 
• 6 job , channel nu.ber (not LINd b)' FIT) 
I 7 cr.ation d.t. {lIT11 Foraatl 
• 
•••••• 11 ••••• " " ••••••• 1. ' ••• 0" ....................... . 

Here are just a few of the big names who keep coming back 
for more HASP+. 

words to record runtime system and 
file attribute Information. If the num
ber of extra words is other than 13, (I( 
the words contain information not c0n

sidered by FIT to be reasonable. they 
are Ignored. 

B.F. Goodrich. Caterpillar. Fairchild, LOCkheed. 
Martin Marietta, McDonnell Douglas, Xerox, Hughes Aircraft . 

Signetics, British Aerospace, U.S. Army. 
Like them you can depend upon the 12 years experience 

built into 

PAGE 150 

The Missing Link. 

PDP-11jVAX Interconnect 
to IBM, CDC, DEC, and most others 
HA$P+ is highly versatile. Can operate as a host or remote 
work station. supports auto-dial. and much more. HA$P+ 
uses standard DEC communications hardware. 

No-risk trial. direct technical support. plus low prices. VAX 
single systems. $5,500: 15 systems 52,500 each. PDP-l1 
prices slightly lower. 

~ 
........ __ POBox 1728 
LICII.CII" -.::x Eugene. Oregon 97440 
Oatanex, tnc. (503) 687-25:?O . TELEX 364412 INTR 
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4 .1.3 Start Block Number 
Because files and free space are 

stored In block number order. and all 
blocks are recorded. it is not necessary 
to store a file start" position for each file 
entry. so only the start position of the 
first file In each cluster Is recorded 
Programs accessing the directory must 
add on the file sizes as they step 
through the cluster to get the start 
block number of the entry of interest 

4.2 DIRECTORY ENTRY 
The word allocation of a directofY 

entry is set out in Agures 2 and 3. The 
number of entries that a cluster can 
accommodate depends on the extra 
words allocated. With the default of 
13, a cluster will take 25 entries. leav· 
ing 14 unused bytes at the end of the 
cluster. An entry may span the block 
boundary within the cluster. With the 
default of 10 clusters, FIT will have 
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5pia! rOf up to 250 files . If iii few large 
files art required, more flle space can 
be made available by allocating only iii 

~ dlrectof'y duster, by using IN: 1 
_zeroing 

4.2.1 Entry Status 
The hlgh byte of the first word of 

each entry gives the status (the low 
byte Is currently unused). Tentative 
files Will not normally be found, unless 
an error has occurred after the dlrec· 
tory entry has been made and before 
the completion of data transfer. Unus
ed blocks are recorded as type two, and 
onlythe' file size In the entry has signlf· 
ICance. Tentative files should normally 
bE! treated as unused. A dummy entry 
III each duster follOWs the last real en· 
Ily to flag the end of entries In the 
duster If there are fewer entries than 
Will fit in the duster. 

Scribe 
supports 

laser 
printers 

You've heard a lot about laser printers ... 
high print quality. attractive fonts, last, 
quiet, aHordable. But you haven·' heard a 
101 about software to support them. 

The Scribe Document Production 
System supports more laser printers 
than any other software. Laser printers 
like the Xerox 2700, 8700. 9700, the 
IMAGEN IMPRINT-l0 '·, 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. 

S.O EXAMPLE 
As an example of accessing FIT· 

Cf'!atl!d directories, at the end of the 
artide is a short (no comments!) 
BASIC + program which will list the 
name. position and size of all files with 
_ BAS on a floppy. !! 

For more information. contact 
UNILOGIC, LId. 
160 North Craig Street 
Pittsburgh, PA 15213 
412-621·2277 

5c:ntM dow'nenI proroetIon sotrware III ~ lor 
DEC 10.20 . ...,;I VA}(. Prime. 16M mainI.--. !he 
Ap:IIo and Soo worI<stahOn$ 'Saibe-is8 ~ 
II'8dem8II< 01 UNILOGIC. lid 
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DEC REPAIR 
Including Me'mory. rntm.ce ~nd Option Cards 

COMPUTERS 
PDP-SA 
PDP-SE 
PDP-8L 
PDP-8M 
POP-l1/03 
POP-I 1104 
POP-11105 
POP-',IIO 
POP-.1I23 
PDP-' 1/14 
PDP-I1 /35 
POP-1 1/40 
PDP-t 1/44 
POP-11 145 
POP-II /50 
POP-II /55 
POP-I 1170 

PERIPHERALS 
L.A36 Printer 
LAI20 Printer 
LAI80 Printer 
lPOS Printer • 
RKOS F/J Disk Drive 
RL01/02 Disk [)five 
RP04 Disk Orlvoe 
RXOl/02 Floppy OrM 
rUlo Tape Orlve • 
TEI6 Tilipe Drlw • 
TU45 TJipe Drive • 
TU60 Tape Orlve 
VT SO CRT 
VI 52 CRT 
VT SS CRT 
VT 62 CRT 
VT 100 CRT 

• EIKtronIC$ Only 

1038 Kiel Court. Sunnyvale. CA 94086 
1408} 734-2680 TWX 9 10-339-95 I I 
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The Key To Word Processing 
Word Processing Kevslroke 
Compatible With WPS'8 For 
Your DEC PC 
Why Jearn a different word pro
cessing system? You can buy 
WPS-80 and be usl llg II in a matter 
of mioo tes. WPS-60 uses familiar 
commands and function keys. 
Save yoorself the headache of 
learning all thOse difficult 
CONTROL key combinations used 
by other CP/M word processing 
systems, WPS-80 gives you 
prolessional style word processing 
at personal computer prICes. 

Anlla_" Ftr: 
Ralllbow-I OO 
vr 180 Robn 
DECmate II (with CP/M card) 

For ordering information contact 

IF YOU KNOW WPS-8 
YOU AlREAOY KNOW WPS-80 

f llturll: 
• Ten Cut arK! Paste areas. 
• "OOPS~ key retrieves 

deleled text. 

• On line help. 
• On screen boIdrng and 

underlining. 

• Extra WIde text 
• SUpjlOflS proportlDrlal sp3C1fIQ. 

$9995 

II'~""~"'" II ...... ~.,... 

EXCEPTIONAL BUSINESS SOLUTIONS 
2210 Wilshire Blvd., # 119, Santa Monica, CA 90403 

(21 3) 760-8921 

Rainbow 100. V7 180 and OECmate are registered trademarks 01 Olgrtal 
EQUipment CofporatiolL CP/M is a registered trademark 01 Oigltal Resea/ch. 
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WHAT'S NEW 
FOR '84 

DECspell 

DEC announced a speller for the OECmate. It IS 1JfJ 
based, rather than POPS code and operates In a realty neat 
co-processor mode with WPS In the OECmate. OECspeil uses 
a 71,000 word American Heritage «(. ) dictionary and a ptr. 
sonal dictionary for your favorite technical terms. OECspei 
Is phonetlc. That means you can make outragous miSpell
Ings and the program will still make meaningful sugges
tions for the correct word . The photo is worth a thouSand 
words (71,000 words?). 

The OECmate is experiencing some amazing changes. 
The new operating environment switches between 
operating systems as fast as we are accustomed to S'o'o'ltdt 

between programs. Some significant enhancements haof 
been made to good old WPS. Including full support for tnt 
arrows. find. select. insert. previous screen. etc. keys on tht 
LK20 I keyboard. Other enhancements Include requl!ld 
space. status line and go-to and delete nJler commands. Tlle 
OECmate now supports a 10MB Winchester and lnc/udeS 
read/write passwords to increase document secunty-Tb5 
new release of WPS Is knoWn as Version 1.5 

The OECmate has also acquired a graphiCS opncrl
When In the VAX AUrlN-l environment. you can prod.o 
graphics via DECslide and OECgraph. The four platt 
graphics board can drive either the black and white morutcr 
or the c% r VRZ41 . 



DECMATE FEATURES SIXTEEN COLOR GRAPHICS 

Digital Equipment CorporaUon 's VAX/ALL·IN-1 graphics 
applicatkms. such as DECsHde and OECgraph. now may be 
de'teloped on the DECmate Office Workstation. By emulating 
a VT1ZS monttor. the Office Workstation displays as many 
as 16 colors. Output can be directed either to a VR201. the 
standard black and white monitor (right), a VR24 1, and 
optional color monitor (left). or both. 

[l[lIU 
10'., 1>0._ ... " .... 
0. . .. _ ...... eo,,, 'UII 

COMPUTER I1.M.I;. SHARING 

VA X ll17 80 VMS 
o 2 VAX ll/780·. On S it. 
o R.mot, Job Entry (HASP.UTZOOI 
o Fortran.C. Oatatn,.,. 
o 890 Mlcroproc ... of Ce.,elopment Sy.t,m, 
o Flow -eate; .pnad ,h.eet .. mulator 
o Interacti.,e time ,h.arinq 
o CT'09 Wo rd P rocflain, 
o Pen and Pnnlroniz Plot. 
o Ot<Slcated Li n •• A.,aHabl, 

-WE CARE ABOUT YOUR TIME
Contact Ted Isbe lle 

(213) 709-268 1 

~',: ."~.~~':",.".""c_o.:.~~.~r:;..ft' e ........ o.-_ ... ............ , .. _ ...... --
............. . .......... of _ . , • __ .... ~ 
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CCOMPILER 
• FUll C 
• UNIX· Ver. 7 COMPATABILITY 
• NO ROYALTIES ON GENERATED CODE 
• GENERATED CODE IS REENTRANT 
• C AND ASSE~lBL Y SOURCE MAY BE INTERMIXED 
• UPGRADES & SUPPORT FOR) YEAR 
C SOURCE AVAILABLE FOR $25()()<lO 
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..,. -,,., 

","'" ""'" 
~oo ~. 

RT .: . lIS'< 
PDf" .. ~w ~" 

~oo ~. 

woo ~oo ~. 

--''''''' 
.(·00 
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moo 

m " 
BOO 

. 1'CtX)S •• "..-.-11 01 IBM C«p MSDOS •• ,,~ 01 MICROSOFT 
UNDt •• " ...... oIBELllA8S RT II RSX 11 POP 11 .u","",",-,,01~ 
~ Cotw<iOI_ A.EX. Ui'o'lfL£X ... """"",-" 0( Tochrc.ol s.,....... 
~I CP M MId CP M86 .. e "odomaoks 01 0vuI Rauo<:h.. OS-9. ~ 
" .......... 01 Moc,,,..,...e" Moto<oIa 

408-275-1659 

TELECON SYSTEMS 
1155 Meridian Avenue. Suite 218 

San J ose, California 95125 
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DECtalk 
'An audio printer and touchtone to ASCII converter.' 

DEC has announced a simple but very sophisticated pro
duct that should expand the way we can deal with our 
machines. DECtalk is a text-to-speech system that Is self 
contained, can live between your terminal and the computer 
port, can handle an attached phone line. and basically 
translates simple ASCII text into understandable speech. 

The box can generate a wide variety of voices (male / 
female / child) and vary Its rate of speech from 120 to 350 
words per minute. It has an unlimited vocabulary. sInce it 
generates phonemes from the ASCII characters. You can 
define and down·load a user dictionary for trade terms, 
acronyms and other special words. All speech parameters 
are tunable to produce custom voices. 

The box can answer the phone. offer a verbal menu of 
chOices to the caUer. accept and translate the caller'S touch. 
tone response and pass it to the host. DECtalk is controlled 
by escape sequences from the host. These sequences control 
every aspect of operatlon. speech control and phone 
management. 

At the press conference announcing DECtalk. we were 
given a demo of MCl's mall system. Vou can call an MCI node 
(a VAX. of course) from anywhere in the country and have 
your mall "read" to you by a DECtalk box. You can store pre. 
written responses and have them sent by a touch·tone op
tion. 

DECtalk opens many new vistas for the visually handl. 
capped. Since DECtalk can "read" ASCII text. and since 

ALL-IN-1 Upgrades 
DECpage 

DECpage is a system to produce high quality office 
documents including letters. reports, memos and overheads 
from an LN01 laser printer. No text markup, graphic art 
skill or knowledge of page layout. fonts or codes is needed. 

Seven format types and 48 print styles are available. 
DECpage also provides vertical and horizontal justification, 
pagination. some custom print styles and graphic logos. 

DECd x 

DECdx is a utility to transfer documents between the 
VAX and the DECmate workstation. DECdx is a menu 
driven, document eXChange facility that allows free move
ment of documents while preserving the content and 
format. 

The ALL·IN·1 Handbook 

DEC has published a handbook covering the full spec. 
trum of their Office Information Systems product. This 
volume covers all aspects of Digital's office offerings: 

The User Interface 
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almost all publishing is now done In ASCII tfxt. ''''"",,>11 
possible to make magazfnes avallat»e In ASCII <11 
Talking terminals have been built and are In USf (ThOl.,,! 
DEClntemal talking terminal program fOf the Ra"iow.1 
use at the Atlanta phone support center.) A J)I"tIpb 

necessary to handle the many embedded escape "'1""',! 
for cursor control and highlighting that litter your 
filling programs. The program can ~echo' the Iettm 
type. or "echo" wO<'ds. (A wonj Is deIlned as deIm',,;~! 
spaces, tabs or carriage returns . . J 

DECtalk costs S4(XXJ and shouk1 be avaJ1able as yo. 
read this. 

Office Capabilities 
Word Processing 
Graphics 

Voice and Electronic Mall 
Calculation and Modeling 
TIme and Resource Management 
Flling and Retrieval 
Movement of Information 

Data Processing Capabilities 
Application Development 
Information Management 
Office Networks 

Systems, Workstations. Storage and Printers 
VAX & PDP· l1 System Families 
Workstations 
Storage Devices 
Printers 

All In all, an excellent reader for those wishing to vieW 
the breadth of DEC's Office offerings. 

To receive a copy,just circle 0231 on the reader serviCf' 
card. B 
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IlS SOFTWARE 
NOW IN SUPERCHARGED 
WORKSTATION PACKAGE 

Signal Technology, Inc:s IlS 
(Interactive laboratory System) is 
now available as a workstation 
package in binary form for Digital 
Equipment Corp.'s MICRO/PDP-l1 
Computer. Cost for the package, 
according to STI Vice-President, 
Dr. larry Pieifer, is 40% less than 
standard ILS in source form. 

The new package is referred to as 
"Workstation lLS" by the designers 
and is offered for either RSX-11 MI 
M·Plus or RT-11 operating systems. 

According to Dr. Pfeifer, IlS and 
the MICRO/PDP-11 team up to make 
an engineering workstation which is 
a breakthrough in convenience, 
versatility and quality. The compact 
DEC system fits on or under a desk, 
yet offers 16·bit architecture, 10Mb 
of Winchester disk storage, and the 
power to support up to 10 terminals. 

A new "Supercharged" signal 
processing capabi lity is also available 
from Signal Technology, Inc. (STI). It 
consists of integrating STI's IlS signal 
processing software package with Sky 
Computers, Inc:s array processor 
and DEC's MICRO PDP-11123 micro 
computer. 

ILS-SKY allows use of the array 
processor without programming. 
Also, the package offers interactive 
graphical digital signal processing 
usually offered only on large or 
dedicated systems. All ILS programs 
requiring intensive arithmetic 
calculations utilize the SKYMNK 
whenever possible. ILS-S KY uses 
FORTRAN virtual arrays to minimize 
disk read/write overhead, and is 
distributed in source or binary form. 

Prices range from $4,500 to 
$15,500 depending on operating 
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system and distribution form (source 
or binary). Details are available by 
contacting Dr. Pieifer at Signal 
Technology, Inc., 5951 Endna Road, 
Goleta, CA 93117. Telephone (805) 
683-377 1. Outside Ca lifornia , the toll
free number is (805) 235-7587. 

WORKSTATION SIGNAL PROCESSING. ILS, 
the world-stand.nd signill procnsinS IOft",a~ 
package from Signal Techno logy, Inc., iJ now 
provided in binary form for DEC 's 
MICRO/PDP· II. The system allows usen 10 
process .and "n"lyle signals without 
programming. 

TIME-SAVING SCRIBE 11 
INTRODUCED BY WESTEC 

Westec Associa tes, Inc., of Bellevue. 
Washington, announces the release 
of the new program application 
system, SCRIBE 11. 

SCRIBE 11 is a software tool 
designed for application program. 
mers as a reliable and efficient 
method of utilizing the fuJI sel of 
graphic capabili ties offered by the 
VT 100 family of terminals, including 
AVO, (Advanced Video Option). 
SCRIBE 11 allows the generation of 
user-friendly applicat ion screens. 

SCRIBE 11 runs on DEC PDP· I 1 
computers under RSX 11 M and 
RSTS/E callable from BASIC PLUS 2 

and FORTRAN routines. Specialized 
coding is eliminated via single in· 
struclion cells. The over forty macro 
routines include: cursor control. tint' 
and screen erasing. tab selling, 
keypad selection, histograms. bar 
chans, special graphic charaCle~. 
screen modes and scrolling. 

The SCRIBE 11 can be used to 
write all software programs such.b 
forms management, word proc~)lng. 
spreadsheets, and graphs. Tke 
SCRIBE 11 program sells al 5995. foI 
more information, contact Westl'C 
Associates, Inc., 1607 116th A .. c"Uf. 
N.E., Suite 108, Bellevue, 
Washington 98004, (206) 454-2901. 

IBM PERSO~Al CO\1PUTER 
lI~KED TO U'<IX 0' 

DEC MI"ICo.\.1PUTERS 

Interactive Systems Corp. has an· 
nounced the INlexl II Emulator. a 
new software package that allo~ the 
IBM Personal Computer to act as an 
intelligent terminal for the company'~ 
enhanced versions of the UNIX 
operating system. 

Interactive has designed the IM{'~I 
II Emulator for PC users who want ~ 
single device for performing normal 
IBM PC fundions, as well as com
municating with Interactive's UI'IX
based editor, INed; Interactive's 
UNIX-based Advanced Producti ... lv 
Systems; DEC VMS software; and 
most public computer networks. 

With the emulator, the IBM PC can 
also function as a VT100 or VT51. s.o 
that it can access the large body oi 
sophistica ted screen software that h.lJ 
been developed for these devICE'S· II 
can also function as a standard 
" dumb" terminal to access asyn
chronous communications ports on 
most machines and most public com· 
munications networks. 
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Compact 9.S"W x 11 .2"H x 17" 0 tabletop package 

now! 
256Kb main memory (4Mb addressability) 

And SMS is not 
to show it 

Expansion space for 4 dual LSI-11 boards 

Micro Winchester 

S)~t.m in a licro Package 

8" AX02and 1.2Mb IBM flOPPY backup 

Auto self-test for CPU, memory. disk drives 

Easy access to LED display o f system faults 

106Mb, 15_9Mb or 35.6Mb 5%" Winchester disk 

Advanced disk controller with ECC, flaw management, boOtstrap, 
error retry, and direct non-interleave data transfer 

AVAILABLE WITHOUT CPU and memory for volume requirements 

.~'~ ot D"iI,lIl Equ.pmenl Corpot.Uon 
1,..,..,. .... ot S ' H Compuu" <mC\.£ 0217 ON ftEAOEII CAJUl 

PDP-11 " archilecture compatible with DEC' 
AT -11. RSX-l1M, Unix" and TSX+'" software 

LSI-l1/23 processor 

14 serial ports 

•••• Scientific Micro 
Systems,lnc. 
m E. Mlddlelield Road 
Mountain View, California 94043 
(415) 964· 5700 

AUTHORIZED SMS DISTRIBUTOR FOR DEC 
Q-BUS PRODUCTS: FIRST COMPUTER 
CORPORATION (312) 920-1050 

SMS SALES OFf iCES: 
Seattle, Washington (206) 883-8303 
Boston, MA (617) 24&-2540: Atlanta, Georgia 
(404) 296-2029: Morton Grove, lIIlnOls (312) 
96&-2711 ; Yorba Linda, California (71 4) 993-3768. 
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The INtext II Emulator is available 
immediately at a unit price of $475. 
with discounts for quantities ex
ceeding ten units. Interactive Systems 
Corporation is based in Santa 
Monica, Calif.. with regional offices 
in New York, Dallas, San Francisco 
and Washington, D.C. For further in
formation, telephone: (2 ' 3) 
450-8363. 

SYNCHRONOUS SERIAL BOARD 
WITH OMA OPTION 

The Model 315 from Grant 
Technology Systems Corporation, 
Chelmsford, Massachusetts, is a 
single channel serial 1/0 port for in
terfacing DEC's Q-Bus to syn
chronous modem compatibility. 

The 315 directly replaces DEC's 
DUV-ll. II is compatible with both 
the software and diagnostic software 
which is used by DEC to support the 
DUV-l1. The Model 315 is packaged 
on the standard 8.9" x 5.2" DEC 
style dual height board and is elec
trically and mechanically compatible 
with DEC's LSI-II, 11/2, and 11/23 
Microcomputer Series. 

The Model 315 may optionally be 
equipped with a two channel DMA 
controller which may be used to 
transfer data directly to and (rom the 
synchronous serial pori without proc
essor intervention. The DMA con
troller may also be used a!> a two 
channel DMA controller independent 
of the synchronous serial port. 

The Model 315 consists of a syn· 
chronous transmitter and receiver in 
which the various modes 01 opera
tion are program controlled. These 
modes include synchronous or iso
chronous char.lcter transmission and 
reception, char,lCter length. PiHity, 
sync character, and full or hall 
duplex. 

The Model 315 Ii~t~ for $695 in 
quantities o( 1-9; delivery is stock to 
30 days. For fu rther information con
tact Mr. Steven BakaJis, at Grant 
Technology, (617) 256-8881 . 
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FIXED ASSET 
DEPRECIATION SYSTEM 

Resource Systems Corporation of 
Winston· Salem, North Carolina , an
nounces its fixed asset system for the 
Digital VAX/VMS operating system. 

Highl ights include: 
• Conventional depreciation 

methods 
• Straight line 
• Declining balance 
• Double declining balance 
• Sum of Year Digits 
• ACRS 
• Automatic conversion from ac

celerated depreciation methods to 
straight line depreciation 

• Full or partial disposals 
• Accommodates asset transfers 

between departments 
• Includes 1983 tax law changes. 
Report ing includes: 
• Report Writer 
• Files are compatible With 

Datatrieve, a report writer available 
lor Digital (DECl. Domain definition 
included 

• 11 reports - Fixed Asset 
Analysis, Fixed Asset by Location , 
Asset Traffic Report, lnsurar'ce Value 
Report, Annual Depreciation Report, 
Investment Tax Report, Yearly 
Disposal Asset Summary and Sum
mary for Selling Purposes. 

Operations include: 
• Multiple operator!> 
• Entry validation 
• Two level password security 
• Software table driven. 
For more information contact 

Resource Systems Corporation. P.O. 
Box 1546, Clemmons. N.C. 27012. 
(919) 766---0571. 

TURN YOUR LA50 
INTO A,.... X, Y PLOnER 

A package, by the Software Croup of 
VR. Systems, allows users of the ver. 
sallie DEC LA50 printer to take full 
advan tage of its plotting capability. 

The RSX 11 M based ploltlng 
package comes with FORTRAN·77 
and BASIC + 2 callable subroutmes 
and a plolting utility. All three are 
capable of exploiting the 1152 doc 
horizontal resolution of the LASO. 

An 8 by 1 I inch page image lile 
holds all of the user's ploulng re
Quests. Pieces of the image file can 
be selecti ... ely copied, erased. or 
" drawn on" using the plolting utility 
or either of the subroutines prO\ ided 

Full vectored point-to-point piC(. 
tmg, with simulated " pen" control. IS 
supported with user ~rectable otlgln 
and data scaling. The user simply 
specifies an origin and scale thai 
allows the data to fit on an 8 by 11 
inch page of the LA50. The image Ille 
can be " drawn on" by se\eral dll' 
lerent users or programs. each u~mg 
a dillerent section or o\erlapping~· 
lions. Once all the desired Image.. 
ha ... e been dra\\-n. the ploltlng utl ~ ty 
will create a compressed ASCII lile 04 
escape sequences capable 01 dmrn!l 
the LA50. This output fife can be iO

eluded in user texl files using St.1nd· 

ard DEC editors such as EDT_ Thl) 
feature also permits more than one 
output lile to be printed consecull\e
Iy making lor a .... irtually endless plat. 
ting ~urface. 

Send your RL02 pack and 579. or 
$269 and VR Systems willillclude 
the RL02. The software is primarily 
distributed via RL02 for RSXl 1M 
systems with RMS and FPU; how· 
ever, other media and COnfiguration) 
are available upon requ~'- While 
detailed documentation come) in 
machine readable form \\lth the 
package, It can be purchd!>ed 
separately ior $ 10 per copy, Anl Q(1J 
re!>idents add 6~ tax . Please ~pecl" 
F77 or BP2 \'vhen ordering. VR 
S)'!>tems 7404 N. 51st A\e .. GlendJIE' 
AZ 85301 , (602) 242-9401. 

MEMORY EXPA'DER EXTE_'DS 
REAL· TIME CAP:\BIUTlb 

OF DEC F,\LCO, SBC-IL!1 

Info~phere . Inc. today announced Ib 

FMX- '1 CMOS (Complemental)' 
Metal O'ide Semiconductor) memo!) 
expander for the DEC Falcon 
SBC-11/2!. 

The FMX-ll extends the Falcon) 
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twl-bwrd rne-mory (olp.lblilly 10 bO 

~ Idd, ~1Il"r\' \Uppor1 lor 
c.\to.) ~ .. tI( r~ndom .l((t"\~ memory 
1tA\t\I.lnd pro\id~ "" CMOS cOllen
~ docl.nd poYoN l.Jilutl"-d('tl'Cllon 
.. lAth b.lUl"fY b.tcl..ul" The'>l' ad· 
~ tn.lkt" Iht· fakon \wll ,\ullro 

1Ordt'd"olh-d. t-mbeddlod Industnal· 
ronnol oIpph('.Il1on\, 

0(.\1 jlod t'nd-u ..... , "y-.lem In
_.doo. un UM' Ih(> fMX-l1 10 
dr\l'Iop .tnd l'\.('Cult' f('.lI -llmt" ap· 

pbcolllOfl\ In f)fOCt ..... (onlloL In · 

Sln.ltntn1.lllOll, ddt .. J'qu,\,llon dnd 
fI'f'T!- nunJl(t:mt'nl Tl'1t' FMX- Il bt>
COII'IP\" SUPPOr1 component In the 
~nlt:d \\,"It:m. 

Tht I Wl;-ll Is Ix-,ng .. h,ppt-d In 

t;'.ioIntly Ih" month and , .. PfI(.ed at 
I 
I~,f'. Inc • h.ht'<i In Portland. 

t'XU'ot'i on hJrd~dle .In<! ..onware 
dro.'t'Iopmt-n1 m,-'th()(h dnd tool!. to 
~ f~;.I·llmt" .pph<o)llon~. For 
IJIDff' InfOftTYlt()n. (onlJCI Inlo-
lPht'rf Inc 47)() ~.W. M.1Cddam 
''1', PorIt.Jnd OR 97l01, IS03) 
?~j515_ 

VIRTl..iAL OI~K ,,-)1 I\\AI([ 
PlI(MIT~ ~TA~I)·Al()r-..l~ 

'0 'JIiARf 1)1"" Rl~()UR(( 

Campuliol O1"'''lon of Kidde-
"'-!0fTId!('(j Sy"ll'm .. , In{ h •• " In · 
tTxtuc:.t'd ... ,rtudl d, .. k' '>Qttw.Jr(.' that 
ptl'mll RT·l' .md RSoX·llM1S ba"C'd 
"U·tJITlf;> .. pp!tc.Ulon program .. run
"'"' -n 'tWnd· .. lone proc~ .. or .. to 
"",!~. the d ... 1.. rf"'lOurct>!Io 01 a ho.,t 
(otnpIJ!f~r th.u t ... runmng other ap
QiI(;.ooo .. A full d,,,k·bJ\(od operating 
sY'-!em tikI.' RSX·lIM can run at the 
'!mot!;" ",Ie v..thout dl;k,. The 
po.,..~·up bool\lr .. p t .. performed 
.IoJlfJfTIdhully MfO;; the network, 
efllThl\.,itm8 the nE"Cd lor ROM·based 
~tlllI(> 'lOttw.u€'. The !.<llellit£> sta
'!Ol\~ .ue I.nked With the host com· 
;lUIt'f \1,) 01 I Mbp'l local network .m· 
Pitomenled With Computrol Megahnk 
r}l"O(l'\~r to prOCf.. ... wr commUnlca' 
!.iVn ~rdw.He. A measured data 
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throughput of 600K bits per second 
has. been demonstrated in a network 
COn.,i;tmg of a PDP- I 1/23 host , and 
three lSI · l1102 satelli tes. 

IndiVidual floppy disks at the 
<oatellite processors are replaced by 
IIle; on the host compu ter disk, per· 
mlttmg the satellites to be sited in en
vironments too severe for reliable 
d.,k operation. Network operations 
are transparent to the sa tellite ap· 
plication programs, which conti nue 
to m.lke standard 110 file requests. 
Thirty·two satellites can be accom
modated, and host applications run 
concurrently with only slight loading 
cau;ed by network activity. 

PriCes ,tart .11 S 1 ,000.00 - im· 
mediate availability. For further infor
mallon about virtual disk software 
and Megalink 1 Mbps interprocessor 
links contact John Ricketson, Com
putrollDivision of Kidde Automated 
Sr.-terns, Inc., 15 Ethan Allen 
Highway, Ridgefield , CT 06877-6297, 
II03) 544-9371. 

DISJRIBUTED UNIX 
5UPERMICRO WITH 

MAINFRAME CAPABILITY 

CADMUS Computer Systems, a high
t{'Chnology startup, recentlyan
nounced the CADMUS 9000, a fam
ily of super microcomputers capable 
01 expan!.ion to accommodate over 
1000 users in a shared-re'lource dis
tributed U IX environment. Aimed 
at replacing minicomputer; and 
mainframe installa tion!., the CAD
MUS 9000 systems also offer high
re'lolutiOn graphics terminals and a 
variety of other professional worksta

tion features. 
CADMUS 9000 systems are based 

on Motorola Inc. ·s MC68000 
microprocessor and Digital Equip
ment Corp. '5 Q·Bus. UNISON, CAD
MUS' proprietary networking soft
ware combines the resources of the 
mdiv;dual nodes into a distributed 
UNIX environment, either over t~e 
industry standard Ethernet or a hlgh-

performance 50 Megabit/second fiber 
optic net. 

CADMUS Computer Systems de
signs, manufactures and Supports ad
vanced function workstations and 
supermicrocomputer systems for the 
high-performance, distri buted UNIX 
environments. CADMUS is based in 
an historic manufacturing facility in 
Lowell. MaSs.lchusetts, and is to oc
cupy at first 30,000 sq. feet of the 
structu re, currently being renovated 
for high technology companies. Fur
ther information is available from 
Cadmus Computer Systems, 600 Suf
folk Street. Lowell, MA 01854. 

PROOF V2.2 
SPElUNG CHECKER 
AND CORRECTOR! 

Profiteer Company has announced 
the release of an optimized program 
to assist in the proofreading process. 
PROOF is an au tomated tool which 
has been refined into a general pur
pose program. It is compatible with 
all word processors and text file for· 
mats. The program runs under DEC's 
RT-ll and S&H's TSX (other OSs to 
follow) with a minimum of 19K 
words of user lask memory space 
and has been optimized for speed. 
The PROOF program will run on a 
system configured with a minimum 
of two single density floppy drives. 

The proofreading program distribu· 
tion contains a compressed 50,000 
word dictionary. 

The purchase of a license includes 
the cost of al l future versions with 
the except ion of nominal media and 
handling charges. PROOF is available 
for a single user license price of 
$150.00. For further information, 
contact Profiteer Co., 7855 Colonial 
Village Row, Annandale, VA 22003, 
(703) 560-4784. 

fOUR-COLOR PRODUCT 
LITERATURE DESCRIBES 

GRAPHIC DISPLAY TERMINAL 

New four-color product literature 
Ihat describes the high-performance 
graphics and interactive display 
capabilities of the co/Jeepl GVT 
Graphic Display Terminal is 
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available. without charge. from 
Human Designed Systems, Inc. 

The terminal, which offers a prac
tical resolution for business and 
analysis graphics requi rements, is il
lust rated and summarized in the two
page literature. Its capabilities in both 
graphics and interactive display 
modes are detailed. 

Featu res of the terminal, including 
its ANSI X3.64 funct ionality, 
Tektronix 4010/4013 compatibility, 
DEC VT100 software compatibility, 
and switchable 80/132 column 
capability are also described. The 
literature is available from Human 
Designed Systems, Inc., 3440 Markel 
Street, Philadelphia. PA 19104, (215) 
382-5000. 

CORTEX FACTORY GE ERATES 
APPLICATION POST-HASTE 

FOR BUTlER MANUFACTUR ING 

As part of the initial CORTEX Ap
plication Factory training course, 
Butler Manufacturing system analysts 
developed in only 1 III days a 
customer tracking application for na
tionwide distribution. 

The CORTEX Application Factory 
automates developing online 
business applications for Digital 
Equipment Corporation minicom
puters, microcomputers, and super
minicomputers. System designers 
compress months of conventional 
programming development into days 
using the FACTORY because 
designers need only specify - not 
program - applications in order to 
build them. With the FACTORY, 
developers specify systems simply 
and entirely through video dialog. 
From these sl>ecifications, FACTORY 
constructs operational applications 
complete with screens for data entryl 
upc!atelretrieval, reports, computa
tion, and data base. 

The CORTEX Application Factory is 
now available for $15,000. For addi
tional information, call Kimball 
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Mason, Vice President for Markeling 
at 617/237-2304. 

FIRST MULTI.TASKING SYSTEM 
PERMITS 5 USERS ON SINGLE 
'DEC PRO' SIMULTANEOUSL't 

Advanced Computer Techniques 
Corporation (ACn announced the 
fi rst MUMPS multi-tasked operating 
system for Digital Equipment Cor· 
poration's (DEC) Professional series 
of microcomputers. The system is 
now available from Creative Socia· 
Medics Corp. (CSM ), the medical 
division of ACT, through an exclusive 
U.S. distributorship agreement With 
the developer of the system, Struc
tured Data Systems (50S). 

Called S,\l\M300, the basic system 
supports up to three users. With the 
inclusion of a Real Time Interface 
board, a total of five simultaneous 
users can be supported. SMM300 is 
50S' version of standard MUMPS. 
Over 100 users have obtained 
licenses for SMM300 since it was in
troduced in Europe about six months 
ago, according to Paul Slylos, 50S 
director, and president of the Euro
pean MUMPS User Group. 

SMM300 was developed to run on 
DEC's Professional 325 or 350 Per
sonal Computer as a dedicated soft
ware system. It was designed for 
those who wish to run a multi-user 
based management system. 

A single license for SMM300 costs 
S I ,400. Quantity discounts are 
available, and inquiri~ from poten. 
tial O&\>1s are invited. For details con
tact Gerry Fraenkel, Creative Socio
Medics Corporation, 16 East 32nd 
Street, New York, NY 10016 (212) 
696-3500. 

DEC SYSTEMS 
MADE AVAILABLE TO 
IRIS SOFTWARE USERS 

PI ConsultlOg L.roup, Inc. has an
nounced the development of transla-

lion tools 10 con\;ert IRIS Bu~mt"'>~ 
BASIC to run on DEC pop. 11 and 
VAX computer sY!ltems. Oe<..ign('lj 101' 
use on the target !I~tem. program) 
and procedures enable efT/Clent con
version to RSX-11 M. RSTS:E Of 

VAX1VMS operallng ~y~tem!l 
This de\'elopment is expected 10 

benefit SOJtware "endor~ as 'A("II Cl~ 
users. IRIS-based "endem seel.mg 
new markets h .. "e an elo;1raordmary 
opportunity in DECs popular mm· 
and super-mini serie-s. IRIS U!l("'\ can 
preserve their SOllware in\l~tmE'n! 
while migrattng 10 more power/ul 
and universal sY!llems. 

Cost of the conv(>("Slon Will dc.'pt·nd 
on the compleXity oi the application 
For further inlormation contact PI 
Consulting Group. Inc. 5150 E. 
Pacific Coast Highway, Long Beach. 
CA 90804, (213) 494-4-02. 

ADR/DATA RHEASEO 
FOR THE JOO 'ERIE' 

PERSO~AL CO\.1PUTER 

Applied Data R~arch. Inc, an· 
nounced today the availabihty or 
ADRIDATA, the first ollering Of It\ 
GE IE Series sonware for the DEC 
ProfesSional JOO Sert~ penona) 
computer 

ADR/DATA. a relational ddtd 
management system, i!l one 01 thrt't' 
integrated product~ ror the DEC Pro
feSSional. The others Me 
ADR/GRAPH, a full<olor busml">~ 
graphics package. and "DR/STATS 01 

statisllcal analy.,i~ and 10rl"(d~ltnR 
product lor bu!>incs!> appliCcltion~. All 
three products are completely meno· 
driven, pro\lding a gredt dedi or 
functional cdpability In an el.tfcmel) 
easy·to-u!le em,ironment In .lCkhhOd 
to their Integrated capabilltl~. dl 
three products can be used a~ po'o\

erful standalone package.... 
ADR/DATA. ADR/GRAPH, dnd 

ADR/STATS compfl .. e The ADR 
GENIE Seri€!>. The GESIE Sen~ 
products run on the complete Ime or 
DEC Proi~sional hard\\-are tndudl":; 
the hard disk 350. the floppy d"l 
350. dnd OOPPY disk 325. 

The GENIE Series !tOtl\\are i~ bel"!! 
sold by ADR's Application Product~ 
Divi!lion. The product!. also are bel"); 
submllled to Digital Equipment 
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To: David Holroyd, PRO-FPS Sales, 
P.O. Box 19, 1 Redcliff Street. 

Bristol BS99 7 JS England. 
I 
I 
I 
I 
I 
I 
I 
I 

TeI011.44.272241B1 
Telex: 449502 Nv\ANDS 

I NAME 

I 
I 
I 

POSmON 
COMPANY 
ADDRESS 

I CITY STATE 
ZIP TEL 

~----------~ 
You' II be amazed by the speed and power of 

PRO· FPS It's a remarkable DeCISIon Support 
Sy.tem that far exceeds the capabilities of Simple 
spread sheet a",1ysIs 

We are InViting you to send for the 
list of US Dostnbutors where you can see 
yourself how PRO·FPS really does make 
maximum u", of the PROFESSIONAL 350. 

With over 60 bUilt-In financial routines, 
PRO-FPS gIVes you complete planoong and 

modelling at your own desk. So it's a superb 
performer for corporate budgeting. project 

evaluation and cash planning. 
Send for the list today and we ar.e 

sure you will soon see why PRO-FPS is 
enjoying so much International success. 
Distributor enquiries are also welcome. 
,~ PRQ.fPS ~owned .and nw1o:eted b')' RT2 Comp.Afl5MocH 

llnlllted.~edOla 6St~~.londonSW1Y"lO 
A.eplered on Ef1&IMId No 2St85l "mrmbe< of ~ RT1 Group. DEC 
.u>d PROfESSIONAL 150.Ile r~ered uidemou1<l; 01 ~ 
DIfUI (~Corpor.u.on 

THE INTERNATIONALLY PROVEN 
FINANCIAL PLANNING 

AND MODELLING SYSTEM 
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A SY4" Winchester disk is an In. 

tegral part of the MDX-l1 System, 
The non-removable disk gives the 
highest reliability available. The disk. 
in conjunction with the 5MS 
FWDOT06 disk conI roller, alJoYiS thoe 
maximum performance possible. The 
disk is formaned with 512 bytes per 
sector with no sector interleave fOf 
contiguous high speed OMA 
transfers. The MDX·ll can be con. 
figured with 10.6 or 15.9 megabytes 
of formaued data. Higher capacity 
Winchester disk drives will be 
available in the near future. 

Corp.'s Digital Classified Softa re 
(OCS) program for publication and 
d istribution by DEC. ADRIDATA sells 
fo r $600, ADRIGRAPH for $300, and 
ADRISTATS for $500 with combina
tion packages and quanti ty discounts 
available. Fu rther information may be 
obtained from Applied Data Re
sea rch, Inc., Route 206 & Orchard 
Rd ., eN-8, Princeton, NJ 08540. 

RST5 TO VAX MIGRATION 
PERFORMANCE TOOL 

Responding with a solution to unex
pected performance problems RSTS 
software users have encountered in 
the upward migration to VAX, Park 
Software has developed BIO, a RSTS 
style Disk 110 environment (or native 
mode VAX. BIO enables the perfor
mance users were expecting when 
they upgraded to VAX without losing 
any of the VAX syslem advantages. 
This is possible because BIO focuses 
on the 110 problems rather Ihan pro
viding total R5TS emulation. For 
more information on BIO please can. 
tact Park Software, P.O. Box 202, 
Northgate Station, Seattle, Washing
ton , 98 I 25, (206) 284-4025. Demon
stration copies are available and 
dealer inquiries are invited. 

DEC COMPUTERS CAN 
NOW BE USED TO 

RUN INTEL SOFTWARE 

Decmation of Santa Clara has an
nounced a hardware-software 
package for DEC PDP-I I and LSI-! T 
computers which allows these mini
computers to be used 10 run Intel 
microprocessor development soft
ware which is normally run under 
the ISIS-II operating system on Intel 
MDS-BOO and Intellec computer 
systems. 

The package consists of an 8080 
compatible processor which plugs in
to the DEC system and software 
which emulates the ISIS operating 
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system. All the peripherals of the 
DEC system, such as disks and 
printers may be used. Data may be 
transferred to an Intel computer 
system by floppy disk or a serial 
communications link. The package 
costs about S2(x)o (or a single-user 
system and less than 55,000 for a 
3-user system. In most cases, the In
tel software execu tes 2-3 limes (aster 
on the DEC system. CPIM is also sup
plied with the system, allowing the 
customer access to Ihe many soft
ware lools available under CPIM. 
Contact Decmation, 3375 Scott Blvd., 
SIc. 422, Santa Clara, CA 95051, 
(408) 980-1678. 

SMS ANNOUNCES 
35 POUND DEC 

COMPATIBLE COMPUTER 

SM5 is now shipping the industry's 

The MDX- I! contains a double 
sidedldouble density slim line nom. 
The floppy disk is completely RX02 
compatible. In addition, Ihe con· 
troller allows automatic recogMlon 
of DEC floppy formats (RXOI, RX02. 
RXOJ) and IBM floppy formats (]740 
and 2/20). 

The MDX-I I can be supplied ~Ith 
complete RT-!! or RSX-!IM distribu· 
tion. General licenses for all DEC 
software and complete documenta· 
tion are also available from 5M5. 

most compact DEC table top micro- Price for the 10.6 megabyte \'ersion 
computer. of the MOX-II system without DEC 

The MDX-IJ is a complete LSI-II CPU and memory is S5,700 at quan-
16 bit microcomputer. It contains a tlty 15. Price for the 10.6 megabyte 
DEC compatible Q-bus backplane version with LSI-I 1f23, 256 Kb of 
which can be configured with the memory and DLV-lIJ is under S9OOl. 
LSI-JI12 or LSI-JI 123 CPU. The quad Delivery is 45 days. For further infor. 
size backplane can accommodate up mation contact Michael Uccardo or 
to 8 dual height Q-bus cards. The David Weber, Scientific Micro 
system can be confined with 22-bit Systems, Inc. , 777 East MIddlefield 
memory for a total of one megabyte Road, Mountain View, California 
of memory. 94043, (415) 964-5700. 

~~~-

Compact l S lb. DEC comp.t lible computer from SMS. 
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HIGH LEVEL PROGRAMMING 
SYSTEM NOW AVAILABLE 

FOR ADAGE 3000 

Adage, Inc., a manufacturer of in
teractive computer work stations, 
and Intermetrics Incorporated, an in
ternational computer software and 
systems engineering company, today 
announced the availability of 
ICROSS-3000, a high level program
ming system developed by In
termetrics, for use with Adage 3000 
Color Raster Systems on Digital 
Equipment microcomputers. 

Styled after the C programming 
language, ICROSS-3000 supports 
compilation of microcode modules 
for the Adage 3000 bipolar BPS32 
microprocessor. The package allows 
subsequent link-editing to produce 
load modules for microprocessors 
that can be downloaded directly after 
compilation. ICROSS-300 increases 
both programming productivity and 
maintainability at the compiler level, 
while retaining efficiency in execu
tion time at the assembly level. For 
further information contact Adage, 
Inc., One Fortune Drive, Billerica, 
MA 01821, (617) 667-7070. 

NEW OPERATING SOFTWARE 
FOR BUSINESS AND 

PERSONAL MICROCOMPUTERS 

Microsoft unveiled today Microsoft 
Windows, an extension to their 
MS(TM)-DOS operating system that 
provides a universal operating 
environment for the new generation 
of bit-mapped application programs. 
Microsoft Windows will allow 
independent software vendors to 
develop sophisticated graphically-
based integrated software packages 
that run without modification on any 
16-bit microcomputer. 

Microsoft Windows features a 
window management capability that 
allows a user to view unrelated 
application programs simultaneously. 
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Further, it provides the capability 
to transfer data from one application 
program to another. Microsoft 
Windows provides these advanced 
user interface capabilities for owners 
and purchasers of mid-priced 16-bit 
computers. 

Microsoft Windows will be sold 
like MS-DOS, adding little or no cost 
to a system. The hardware require
ments for Microsoft Windows are; 
192K bytes of random access 
memory, a mouse, two floppy disk 
drives and a bit-mapped display. For 
detailed information contact 
Microsoft Corp., 10700 Northup 
Way, Bellevue, WA 98004, (206) 
828-8080. 

NEW SECURITY/AUDIT 
TRAIL PROGRAM 

FOR VAX/VMS SYSTEMS 

Innovative Software Solutions, Inc. 
has announced its newest product. 
Known as VAXGUARD, this program 
can be set to trap and record all 
interactive VAX/VMS DCL commands 
entered into your VAX/VMS system 
by one user, or, every user in the 
system, or, any number of users in 
between. 

In addition to the command infor
mation, VAXGUARD also provides 
the system manager with the terminal 
that issued the command, along with 
a date/time stamp so you know 
exactly what happened, and when. 
Write ISS at P.O. Box 383, 67 Bridle 
Road, Billerica Mass., 01821. 

SOFTWARE SUPPORT 
PACKAGE REDUCES 

DEVELOPMENT TIME 

A new software package designed to 
ease the task of performing measure
ment and control functions with 
RTI-11-, RSX-11M- and RSX-HS-based 
systems is available from Analog 
Devices, Inc. The AC1815 software 
package consists of a loadable device 

driver and interface module which 
unburdens users of PDP-11- and LSI-
11 -based computers from having to 
write software to control Analog 
Devices' /RMAC-4000 units. The 
/lMAC-4000 is a single-board, in
telligent measurement and control 
system which integrates sensor signal 
conditioning, linearization, analog-to-
digital conversion, scaling to 
engineering units, digital I/O, and 
serial communication. These features 
allow users to easily hook up com
puters to analog signals. 

The package is delivered as a RX01 
diskette, or an RL01 or RL02 car
tridge. It occupies 1.5K words of 
memory and is written in MACRO-11 
for maximum efficiency. A com
mented source code is also included 
to allow modifications. Prices for the 
AC1815 start at $310 and it is deliver
able from stock. For Sales/Engineer
ing Information contact System Ap
plications, Analog Devices, Inc., Two 
Technology Way, Norwood, MA 
02062, (617) 329-4700. 

BELDEN/CPD 
386-G ELECTRONIC 

EQUIPMENT CONNECTOR 

Belden/CPD has introduced a mold
ed PVC connector for electronic 
equipment power supply cords 
which protects against accidental 
disconnects (Belden 386-G). The con
nector attaches to the power recep
tacle by utilizing full mounting ears 
and jack screws. It is designed to 
mate with Belden 17252, 17253, and 
17265 or equivalent "international" 
power receptacles. 

The 386-G connector features 
Belden's new box contact design, 
which prevents any molding com
pound from entering the contact 
area. This design also incorporates 
the "B ' crimp on the contact to pro
vide the best connection to the con
ductor. The results are superior elec
trical performance, low temperature 
rise, and optimum mechanical 
strength. These additional Belden fea
tures help eliminate equipment mal
functions due to faulty connections. 

The Belden 386-G connector has a 
rating of 15 amps-125 volts/6 
amps-250 volts. It is UL listed and 
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viewport and color options enable 
user control of va rious run-time 
parameters. Versaplot Color Random 
ou tput can be directed to on-line 
plotters, mag tape, or remote 
devices. User may define plotter 
speed, request multiple copies, and 
change defaults at run-time. CY. cenrfied. The standard color is 

~k. and any color is available by 
special order. The cordage is 
j\3rlable in t\\ 0 meier long shIelded 
.nd un~h,elded versions. For addi· 
tooal mfOtmallon about the Belden 
186-G electronic equipment connec
tor, Wflle to Manager. Ma rketing 
Communications. Belden/CPO, 2000 
S. Batavia A ... enue, Geneva. Il 60134. 

COSHFFECTIVE MAG-TAPE 
PERIPHERAL PROCESSOR 

SUPPORTS PDP-II COMPUTERS 

Computer Storage Technology (CSn 
announces a micro-programmed 
magnetIC-tape peripheral processor 
"'hieh supports the Digital Equipment 
Corporation PDP-II series of Unibus 
computers. By combining economy 
of design with reliable performance. 
It has become the most cost·effective 
unit of liS kind available on the 
market today. 

The new CST Model TC-200 is a 
single·board processor which takes 
only one SPC slot of the computer 
backplane instead of the two to four 
slots cont rollers usually requi re. It 
COnlains the logic necessary to can· 
trol up to four 9·track tape drives at 
speeds ranging from 251PS to 125lPS 
and can be used with NRZI (600 
BPI), Phase Encoded (PE· I 600 BPl), 
Dual Density (800/ 1600 BPI) or any 
combination of the three in either 
DEC or IBM standard packing 
formats. 

The TC·200 supports all DEC 
operating systems which include soft
ware drivers for RSTSlE, RSX- llM 
and RT -II . Diagnostics are executed 
in the standard ZJ FI 2-RB kit. No soft· 
wa re driver or diagnostic changes are 
required. Priced at S),OOO for a single 
board, the TC-200 is designed for 
minimum component count with low 
manufacturing cost and high reliabil
ity. Delivery is )0 days ARO. Quanti· 
ty discounts are available. For more 
information contact Computer 
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Storage Technology, 1369 S. State 
College Blvd ., Anaheim, CA 92806, 
(7 14) 778·)656. 

NEW VERSA PLOT SOFTWARE 
SUPPORTS ELECTROSTATIC 

COLOR PLOTTING 

Versa plot Color Random software 
from Versatec, a Xerox company, is 
the first plo tting software to support 
electrostatic plolting in color. The 
new package provides for eight line 
colors and 256 pre·defined area col
ors. An addit ional 256 colors may be 
defined by the user . The software 
also supports b lack and white plot· 
ting. 

CalCo mp-compat ible application 
programs can be used w ithout modi
fying code. Menus for plot, plotter, 

I 

The software is integrated to run 
under DEC VAX/VMS and IBM 
OS/CMS operating systems. " Univer· 
sal" packages are available for use 
with other computers and operating 
system s. 

VAXlVMS Versaplot Color Random 
is available on RXOI diskette, nine
track mag tape (BOO or 1600 bpi), 
and TUS8 cassette for $4,000. 
Universal packages, ASCII or EBCD IC 
nine·track mag tape (800 or 1600 
bpi), are $2,500. Users of earlier 
monochrome Versaplot may upgrade 
to Color Random for the price dif
ference between the two license fees 
plus $500 and proof of license. For 
more information, w rite for " Ver
saplot Color Random" from Versatec, 
a Xerox company, 2710 Walsh 
Avenue, Santa Clara, California 
95051, or call (408) 988-2800. 

Verwtec Ve rwplot'" Color R,tndom Klftw~re - the first plotting 5Oftw~ re 10 sopport 
electrosl~lk plotting in color. 

PAGE 16S 



-

PI\OFE~IONAL 

!lete 
POPULAR DBMS 

FOR VAX ENHANCED 

Significant efficiency increases -
80% to 95% in certain cases - are 
achieved by the newly released 
version of System 1032 Data Base 
Management System for DEC VAX 
computers. 

New programming features, han
dling of EBCDIC data, and a simpler 
PASCAL interface are also included in 
Version 1.5. System 1032 is produced 
and licensed by Software House, 
Cambridge, Massachusetts. 

In contrast to other DBMS prod· 
ucts, System 1032 is written in 
MACRO exclusively for the VAX. 

System 1032 operates on all VAX 
models, using the popular relational 
approach to data management. The 
system is the outgrowth of over ten 
years of Software House experience 
in developing commercial DBMS 
products for the DEC environment. 
Software House offers a 6O-day full 
system trial for $85. A typical System 
1032 license costs $40,000 for the 
VAX 111780. For more information, 
contact Betsy Ziegler, Software 
House, 1105 Massachusetts Avenue, 
Cambridge,MA 02138, (617) 661-9440. 

ANNOUNCIING AR$AP 
FOR RSX-Il M VERSION 4.1 

ARSAP, the Resource Management 
and Chargeback System for Digital 
Equipment Corporation computers, 
has been updated to run on PDP-II 
computers using the recently 
released RSX-IlM 4.1 operating 
system. 

ARSAP is a comprehensive 
computer resource management 
system which provides users, system 
managers, corporate and financial 
staff with reliable reports for making 
informed and accurate decisions 
about the data center operation. 
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ARSAP is available on all o f the 
most widely used DEC operat ing 
systems: R5TS, RSX-Il M, RSX- l1M
PLUS and VAXiVMS. Managers of 
muhiple operating system shops can 
get compatible reporting of resource 
utilization, making it easy to compare 
productivity on all in-house DEC 
systems. This compatibil ity is not 
available from any other vendor, 
including DEC. 

ARSAP for R5X·l1 M can be 
licensed for $2995 and multiple copy 
discounts are available. ARSAP is 
delivered within two weeks. comes 
with a 30-day acceptance period, a 
full one year warranty, includ ing 
maintenance and enhancements 
services, and complete 
documentation. 

Existing ARSAP for R5X- ll M 
customers who are under the ARSAP 
Maintenance and Enhancement 
Service are eligible to receive the 
updated version of ARSAP at no 
charge. ARSAP customers not under 
the service can purchase an update 
for $1 ,198. The update comes w ith 
documentation and one full year of 
support. For more information 
contact GEJAC, Inc. , p.o. Box 188, 
Riverdale, MO 20737, (310) 
864-3700. 

ACCESS CO TROl DEVICE 
FOR COMPUTER 

NETWORK SECURITY 

Staff announces the immediate 
availability of a new version of THE 
KEY for use in controlling remote 
access to a computer system. THE 
KEY eaSily attaches 10 the serial port 
of any RS-232 terminal and normally 
requires no other modification 10 the 
hardware. 

THE KEY extends security well 
beyond that level which would be 
obtainable by using software tech. 
niques alone or by using a triggered 
fixed identification response. THE 

KEY dchle\-~ It\ I(>\el ot \t.-'CutltV 
being (,("Cure agdlno;.t both dupllcoll 
and Simula tion 

Security aKdlMt dup!tcallon at T 
KEY is a~sured by u .. m8 an \tue,v., 
ci rCUit which require-. t ... pe-n 1\\ 

revel""ie englneeunR to duphuu.' 
Secunty against )lmulatlOn b 

obtained by hJ\lng THE Io.[Y r 
to each of a numlx'r 01 InqU1U( ~ 

a response which not only ck-~ 
o n the Inquiry. but .sl~ on the 
specific key being qut-rl('(f . TM 
number of umque Inqul" , 
responses, and \ler .. lons Of THE Io.E' 
is about 24 qUlntlllton fl4 " 'Ih 18 
zeroes aller II) for each. 

Fo r additional Iniormation Aboul 

TH E KEY, plea\€' conto1cl "''\.lry 
G ibson, Staff Compul(>f T hnolog) 
Corporation . 10457 J Ro~lIe ~IM 
San D iego. CA 92121 . 161914S1-OJOl 

'WATCHPOG TI ... <\[R 
AVDED TO MUlnPURP'N 

Q·BUS BOARD 

Codar Technology. Inc •• today 
anno unced a new \I(>r)Ion 01 Ih 
Q -Tlmer Single-board SY!tlem modult 
that adds a watchdog I lmer to 
exisllng (unctions. such as calendar 
clock and non· .... ola l ile CMOS 
memory. 

Designed for Integrato, .. of ,e,,'· 
time system s based on Dlgllal 
Equipmenl Corporation's iamlly 01 
m icroprocessor), the dual·\ ... tde 
Q -Timer board is the o nly product 01 
Its kind with complete sofu.\ are 
Support stored In an on·board 
EPRO M , according to Ooug Hart~ 
marketing manager at Coda"'!. 
Computer Products Di .... ision. 

The board pro .... ides built'ln 
compatib ility with D EC's 16. 18 and 
22·blt bus architectures and. in some 
instances, can replace up to {our 
dual ·wide modules. 

The watchdog IImer makh the 
Q ·Timer particu larly SUitable for 
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20009, Albuquerque, NM 87154, 
(505) 296-2346. 

-
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etc PRODUCT UPDATES 
TWO ADDITIONS 

ANNOUNCED FOR 
PATHWAY SERIES 

~ or rtmolt' Gpf'1 allOm in 
N: .'Aift re·boot .. \l'",U'm if 
~ nKul,on ~ops tx>c.ause 01 
,~rophl( problMl , 
h~bIf 8-blt pard1lel mput dnd 
~ port\ prO\tdt' .. p.llh by which 
IhrQ-Tt1'r'If'f Coln pt>rform a variety of 
f() iJf'Khon\ In .addition to roulme 
~f dod. I.hl.." oiten 
ftnlll\olllna. ORVI1·lyPe' Interface 
bo.trd FOf lunh('t .nlorrndllon 
COflt.K1 Coda, Technology, Inc .• 
;"28 flolld.l "' .. e .• Longmon!. CO 
s:r~1. JOJ) 77&-04'2. 

MTl1S-
lI6RAR' OF R()UTlNE~ 

IotP ... 18 Irom NAB Sonw.ue ServiCes. 
Inc, A.lbuquerque, f\;ew MeXICO, IS a 
4brary 01 routmes for a C('neral 
~ fo.ugnNt( T a~ Driver. These 
rout os permIt an olpphcollion 
progr .. m to a\'>Ume complete control 
oIlht magnetIC Idpe unit olnd to 
IhOIkt' (On\('I)lon\ between ASCII 
MId EBCDIC. Thus, an applicatIon 
program rmy read or wnte a tape in 
any ;ub.lrary formal. MTlIB also 
Il'ICludes the e);l"Cutable program, 
'1TAPE. that provIdes pseudo 
~eyboard or momtor commands for 
Irlltlahng certaIn magnelic tape 
operations. The routInes and 
program In MTLlS are usable under 
both RT·II and TSX.Plus WIth either 
the M"A CTJU16). MS erSll). and the 
MT (TM 11) tape handlers. 

The library Includes the tape driver 
subrOUtines. the ASCII·ESCDIC 
com·ersion routln~. and a number 
0( language interface routines. The 
language Interface rouhnes permit 
calling the tape driver and the 
com.ersion routines from programs 
wntten In the "C" language, 
COBOl·Plus, DBl. FLECS, 
RDRTRAN.~CR~II, PA~l, and 
RATFOR. 

The binary kit contains the 
implemented library file, the MTAPE 
program. the user's gUide document 
in machine readable form, and the 
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foOurces for tape driver demonstration 
programs In each of the supported 
languages. Contact NAB Software 
Service~. Inc .• for more Information, 
3236 Candlelight Dr .• NE, P.O. Box 

Technology Concepts Inc. 
announced today the addition of two 
new products to its Pathway series of 

,./ ". ". ,. ,.. ,. ,. ,. ,. 
.#'''' /'''' ''''1' 11 

o e 0 

HIGH SPEED 
LOCAL COMMUNICATIONS 
Network Products Dependability 
Localmux gives you high speed communication -
19-2 kb async and 38.4 kb synchronous - over eight 
channels and up to 10,000 reet over just two twisted 
pair lines. It's ideal for cost-effective communications 
in any clustered building environment. Loca1mux -
you can depend on it because it comes from Network 
Products. 

Network Products, Inc. 
Research Triangle Park, NC 27709 
919.549-8210 
Network Products, Ltd. 
387 Sykes Road 
Slough, Berkshire SLl4SJ 
United Kingdom (0753) 821898 

ClIICI.£ D2Z4 ON READER CARD 
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gateway products that allow DECnet 
operation over ri ng and broadband 
based local area networks. 

The fully compatible and 
migratable products called RINGWAY 

• variable Width Columns 
• 255 x 255 Cell C4pecily 
• On Une Help Avai!able 
• Up to 4 WlI'Idows, May Be 

Synchronized 
• Aeads ASCII Files 

Available for these systems: 
RSX-l1M 
RT-ll 
TSX Plus 

and BROADWAY allow users to 
interface DEC net to network data 
li nk and physical lin k layers nOI 
supported by Digital Equipment 
Corporation . 

• 8OI132Column Screen Modes 
• WoI1otsheet ConsoidatlOn 
• High Quality Documentation 

with User TIAofiaIs 
• Both Memory and DIsk Onented 

VersiOns 

Includes Documentation 
Disk and Memory Version 
on RXOl Media 

Available on other media at add,tJonal cost 

and DATAMA~ICc_$j~--7 loa $500 00 
cuts the pnce -:~ low • 

DATA MAGIC, INC. 
1345 Halsey St. BrooIdyn, NY 11237 Tel. 212497·4004 800221-0936 

CIIC1E D1Z5 ON REAOElI u.RO 
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Path"ay products make the LA" 
channels appear as standard DECnet 
links; require no DECnet ~It"ar~ 
code modification, pro, Ide full 
DECnet function . file acc~s, IIle 
transfeL remote terminal acc~ ... and 
task-to-task communication ' ~upport 
full routing for large networks \'o lth 
one or more Path .... ay product'> .. nd 
DECnet point-to-point links; and 
simultaneously supports non·DECnet 
VAX and RSX applications directly 10 
the LAN channel. Additional 
information is available from 
Technology Concepts Inc. Old 
County Road. Sudbury, MA 0177&, 
(617) 443·4637 or 44)·7311 

IMCSmicro RElEASED 
FO R VAX PDP-II M ICRO 

AND SYSTEMS Co."'PUTER~ 

Interact ive Information Sy,>lems at 
CinCinnati, Ohio announces relea""" 
of IMCSmicro. IMCSmicro oilen 
functionality comparable 10 thai 01 
IM CS, the interactive manufactunng 
resource planning and control 
system, presently operating on Digital 
Equipment Corporatlon 's VAX 
hardware with Olief 90 mstallallon~ 
IMCSmicro will operate on Digital s 
PDPI1 micro and sy-.tems comput~ 

IMCSmicro is an online, interactl\e 
system flexible enough to meet the 
needs of Job shop. repetltl\e and 
process manufacturing. IMCS is 
presently operating in many small as 
well as very large compames. The 
design of the s~tem supports a 
modula r approach as required to run 
you r business. Incorporated Into the 
system is an easy 10 use, Inendly 
report generator for ad hoc ft>pOrtS. 
IMCSmicro comes complete \\(Ih 
documentation. Complete cou~ lor 
application and technical training are 
available. For further information 
contact David lang, CPIM; Director 
of Marketmg, Interactive IniormatlOO 
Systems, 10 Knollcresl Olive. 
CinCinnati. OH 45237, (51 3) 
761-0132. 

NEW PRICi G SCALE 
FOR ROSSN sam'ARE 

Evans Griffiths & Hart annou flCes a 
new pricing scale for 115 RO SS/V 
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monitoring, consumer products, 
genetic engineering, and general 
manufact uring. It offers a full range 
of da ta·handl ing techniques: data 
entry and storage, two- and three
dimensional graphics, curve fill ing, 
statistica l analysis, and analytical 
modeling. For fu rther information 
contact BBN Research Systems, Div. 
of Bolt Beranek and Newman, Inc., 
10 Moulton St., Cambridge, MA 
02238, (617) 49 1-8488. 

." PlCl.ag€', Ttw- R1)TS E. 
('tJttJlJng ~)..tem ~Imut.tor undE'I 

..,U (Clnltnu 10 bt· OIU.',ed .11 

S cx:o kK .. ~n ('-CPU VAX 11/780 
I«!lst II tt bt-ing nt"",ly ollt-red .11 
V,;v 101. V,,-X·1117SO .• md at 
li5l)) ror .. \,.\.)'·111710. 
"'rtttfn In VA,X·ll"'V,CRO, 

lOS p'o..idt'1 the 1,)\t~1 "Jy to 
irina up RST [.pphuIiOn\ on th(> 
.0\\ .nd 1~ only .... Jy to do RST5iE 
dnt'lopmtr'llon tnt' VAX ROSSN 
~ .n f'lllen\I\(' .. u!)o.et of 
~ E mOMo. (.&11\, \Iolndard RSTSJE 
~res I ~t' eeL<.. OO>lormatted 
~. lind RSTS. htylt update 
IIIOdf' I~ "htdden" RSX run·llme· 
sntem ,,,,,In 12 KW JOb ~ile). 
~I Itbt.rlh. tob "paINomg and 
~ ~ .. poolmg to VMS print 
.na b.!ch qut"U~. and ma.lbo" 
wnc1re<"t1\f' lor communication .... ,Ih 
\,0\'.1;·11 BASIC and ocher nati ... e 
~ ·PPltcahOfh. 

Ol\1.nd quantity dlscounls are 
wadolble. Contact hans CnUIths & 
Ii.ln. Inc .• 5S Wah holm Street, 
lekll'!gton. MA 02173, (617) 
161.()670. 

'M~UfACTURI"G QC OPTION 
INTRODUCED fOR 

RS. l SOfTWARE USERS 

"manufacturing quality cont rol 
option for users of RS/I - The 
R~.lrch S~tem software has been 
IOtroduced by BBN Research Systems 
dr\ll~ion of Boh Beranek and 
\ev.man Inc. RSiI runs on Digital 
Equipment Corporation's VAX and 
POP·II minicomputers. 

Called the RSil Quality Control 
Anal~is Option, the graphics. 
\tahsIICS, and analysis package aids 
d~ign of manufacturing quality 
control procedures when used With 
the RS/l software. The quality control 
analysiS routines take data in RS/ I 
tables as input, and output RS/ l 
tables and graphs. They use 
interactive dialogues to solicit 
information from the user, thus 
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requiring little trainrng beiore use. 
RS/I is u~ by scientists and 

engineers rn a wide range of 
rndustrres and applications, includrng 
pharmaceutical. chemical, 
electronics, environmental 

YELp· Yourself to UNIX 

SoftShell-is a user Interlace 10 UNIX as 
well as a fuU·saeen Iorms interlace to 
databaSe management applications. 

SoftShe!l can greally enhance your use 
of UNIX. Its YELP command Ofg8f1izes 
and ctynamrcaIty displays help Inlonna· 
bon tor UNIX commands. 

SoftShel also: 

- Eases the begrlY'lll"lg user genlly into 
UNIX. WIth command templateS lor all 
ma;or commandS. 
_ Ampifies the powBf 01 the usual 
shell WIth scmIIing. editing, and Ie
execubon 01 commands. 

- Retains the power of UNIX. 
Pipes. filters. and 110 redirection are 
a1llM1ilabie. 

- Steps aside lor special interactive 

""""""'" - PrcMdes an easy W'ir'/ to tra\.<efse the 
many tree structures of UNIX. 
- PrcMdes a convenient and powerluI 
Jorms Interface lor application programs. 

UHDI •• ~"""""oIBe1~ 
S/oIfJhI6..:1y£I.P_~oI~ -... 

L 
LL 

'-'-t.&.&.&.&. l.ogicaI Software 'nc. 

55 ~ 5/feel Camoffl1oe. MA 01238 617 864.Qf37 TWX 7IOJ2QI382 ABT CAM 

OfICU: 0210 ON READER CAAD 
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CARRO ll UNVEILS 
INFRARED TOUCH 

INPUT SYSTEM 

An infrared louch input system from 
Carroll Touch Technology makes the 
quick, easy touch interface available 
for the popular, low·cost I$C 8000 
series of 19"- industrial color graphics 
terminals. The touch system is 
expected to find wide acceptance in 
process contror, factory data 
collection, and shop floor control 
applications. 

Ca rroll's touch system uses LED 
emitters and phototransislor detec
tors mounted around the video 
Screen, creating a lattice of infrared 
light beams just in (ront of the 
display surface. When the screen is 

touched, light beams are inlerrupled, 
and the computer responds to the 

PASSPORT FROM OAT Am 
O FFER FULL PROTOCOL 

FILE TRANSFER 

reported x·y coord inates of the 
touch. No typing skill or compuler 
experience is needed to operate the 
touch s ys tern. 

Unlike membrane touch systems, 
the Carroll system has no overlay 
between the viewer and the screen, 
leaving screen brightness and resolu
tion unaffected . The LEOs and photo
transistors are h idden inside the 
terminal bezel, so that a touch ter
minal looks exactly like a conven. 
tional term inal. In addition to being 
natural and easy to use, the touch in
put system provides a computer in
terface that is both fast and aCCura te. 
For information, write or call Carroll 
Touch Technology, 2902 Fa rber 
Drive, Champaign, Illinois 61821, 
(217) 351- 1700. 

The Oatalex Company has 
announced the release of a ne\',ly 
enhanced "ersion of Passport . Ib 
highly adaptable remote 
communications program. Pa!t~ t~ 
the only single piece of soft""art 
available that provides rull protocol 
file and program transfer from micro 
to micro and between micro and 
remote computer. 

Passport is a bi-dtrectlonal 
communications package that 
simulates synchronous prOlocol on 
inexpensive asynchronous hn~, It ') 
designed for use in any clfcumstanct' 
where microcomputers, hnked to 011 

remote computer, are used In 

distributed data processing. DDP 
Operators may now communICate 
micro to micro as ""ell as micro to 
remote over asynchronous lines 
through an asynchronous port. 

Passport will transfer both ASCII 
and 8lnary files. Binary trilnsmr~Slon 
can be useful for distributing 
p rograms (rom a cenlrallociltlon 10 
ensure uniformity of applicallon~. 
and since Passport may be dri"en 
from either end, unattended 
uploading from PC to remote IS 

POSsible. Passport also provides ASCII 
terminal emulation. 

Micros using Passport include the 
IBM·PC and XT, DEC Rainbow, 
Compag, Sage and the H-P 125. 
Passport also Operates on a numlxor 
of remOie computers including 
IBM/CM S, DEC-10 and DEC-20. DEC 
VAX, H-P 3000, and Prime 400 
Series. Passpon can be adapted to 
Virtually any other remOle computer 
by Using Datalex's Remote Implemen. 
tation Kit, which sells for 5100. 

An iofrared louch input sy~t em from Carroll Touch Tl'(:hnology is now avai lable for Ihe 
popular, low-cost ISC 8000 series of 19" industrial color graphic5Iermina/s. 
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Passport is available in OEM 
quantities 50-100 at 5146 per unit. 
With pricing available for end users 
and small quantities as ",ell. A 
special IO-micro, I remote package 
is available off the shelf priced at 
$4450. For more information contact 
The Datalex Company, 650 fifth 
Street, San FranCisco, CA 94107, 
(41 5) 54 1-0780. 
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VA.X SOFl\\'ARE COMPAf\.Y 
[;MBLISHED 

One of Ol8t1al's largest West Coast 
system houses Ilas formed a new 
sulxidiary to meet the ever 
increasing demand to economically 
license VAX software. Lantor 
Information Systems has begun by 
supplYing users of OEC computers 
"itll an olffordable me;JIns to license 
the Operaung System, Data/ Forms 
~n.igemenl Sohware and the 
unguage Compiling Programs. The 
hrm tr.des exclusively in the 
'VAXlVMS en\llronment. Many 
com~n.es fjnd the expensive "Au 
license to be more than they need. 
They ohen merely require the right 
10 use the sohware and obta in 
distributions. A " OZ" license 
proyjdes such companies with 
s. ... ings of about SO% over the 
primilry license fee. 

Linlor currently offe rs sing le 
user licenses and binary distribution 
code, complete with 
documentation, for it wide variety of 
Digital software. They offer the VMS 
Operating System and Data 
Man.gement Software including 
COD, DBMS, TOMS, and 
DATATRIEVE. They also offer the 
FMS, ADE, and CMS Utility 
Software. In addition they have all 
the major languages for VAX; VAX-
11 BASIC, BLISS, "C", COBOl, 
CORAl·66, DIBOl, DMS, 
FORTRAN, PASCAL and PUL They 
supply Communications Software 
such as DECnet, PSI. and the LB.M . 
protocol emulators. And they also 
handle several Digital applications. 
These include DECalc, DECmail, 
DECtype, DECspell, DECgraph, 
DECslide and ReGIS. 

All of these licenses have the 
option of upgrade and full support 

THE ou: PAOI'ESSIOHAL. JANUAAV 1984 

PEOPLE, 
PLACES, THINGS 

from Digital. For further information 
on the products and pricing please 
contact Matthew Owen, Lantor 
Informatio n Systems, 6055 
Manchester Avenue., Playa Del Rey, 
CA 90291, (213) B21·0642. 

DEC SIGNS SALES ACCORD 
WITH ACCOUNTING 

SOFTWARE FIRM 

In a unique product distribut ion 
contract, Digital Equipment 
Corporation has agreed to provide 
field sales support for a multi
journal accounting software package 
produced by Prodata, Inc., of 
Albuquerque, New Mexico. Prodata 
President Thomas Haney announced 
the agreement, noting that the MIA 
package is "one of a very limited 
number of products sponsored by 
DEC in the field. " DEC provides 
support for approved software 
through the Digital Certified 
Software, or DCS, process. 

MIA provides General Ledger, 
Accounts Payable, Accounts 
Receivable. Payroll / Personnel and 
Order Entry/ Inventory journals that 
function independently, or as a fully 
integrated system. It's user-friendly, 
table-based and menu-prompting, 
eliminating the need for a 
programmer. 

Digital Equipment Corporation 
will conduct comprehensive training 
seminars for DEC sales people to 
familia rize them with features of the 
accounting package. MJA will be 
made available through direct field 
sales, as well as in Digital Business 
Systems Centers. For additional 
information about the MIA 
accounting package, contact 
Thomas Haney at Prodata, Inc., 
12 10 1 Menaul Blvd. N.E., Albu
querque, N.M. 87112, (505) 294·1530. 

IDS ANNOUNCES PYRAMID 
CONTRACT & DEC TRADE-IN 

& EXCHANGE PROGRAM 

International Data Services, Jnc. 
(IDS), a Santa Clara-based UNIX 
provider of state-of-the-art software 
development tools, has been named 
as a distributor for the Pyramid 90x 
system in the Northern California 
area. 

The S4 millio n contrad signed 
with Pyramid Technology Corp. of 
Mountain View calls for IDS to 
market and support the Pyramid 
9Ox, a UNIX-based, 32 bit virtual 
memory super-minicomputer, to the 
end user. IDS expeds that the major 
demand for the Pyramid 90x will be 
for use in the software 
development, engineering, scientific 
and R&D fields. 

To promote the Pyramid 9Ox, IDS 
has announced the Digital TIE· LINE 
(Trade in and Exchange Program). 
This program is oriented towards 
owners of DEC PDP 11 and VAX 
minicomputers who have good, 
maintainable DEC equipment but 
require additional processor 
performance. 

The exchange program offers 
customers a higher performance 
super-minicomputer, such as the 
Pyramid 90x system, in trade for 
their DEC minicomputers. For more 
information about the Pyramid 90x 
system and the IDS Digital TIE· LINE 
call IDS at (408) 966-1972. 

DEC TO MARKET 
RSSP's PI OS SOFTWARE 

Rath and Strong Systems Products, 
Inc. (RSSP) announced a joint 
marketing agreement with Digital 
Equipment Corporation (DEC) that 
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will enable DEC to market RSSP's 
PI OS software system as pari of their 
total hardware and software 
solution. In addition, DEC has 
selected PIDS to be utilized by their 
own manufacturing facilities in the 
United States and Western Europe. 
To date DEC has installed PI OS in 
five U.S. and two European facilities. 

This agreeme nt means that Digital 
and R$$P can now supply a wide 
range of various manufacturing 
companies with a package that 
provides functionality normally 
available on more expensive 
mainframe computers. PI OS 
software is now available for 
Digital 's VAX Super-minicomputer. 
Information is available from Rath 
and Strong Systems Products, In c., 
14901 Quorum Drive, Ste. 600 , 
Dallas, TX 75240, (214) 980·0647. 

DIGITAL DEALERS ASSOC. 
ELECTS OFFICERS 

The Digital Dealers Association Fall 
1963 Convention was held in 
October, in Scottsdale, Arizona at 
the Camelback Inn Resort and Golf 
Club. 

New Officers and Directors 
elected for 1963·64 were as follows: 

CD. Smith, CD. Smith & 
Associates, Inc., President; Allan 
Newman, Newman Computer 
Exchange, Inc., Secretary; Julian 
Sandler, Brookvale Computer 
Associates, Treasurer; Jim 
Claypool, American Computer 
Group, Inc., Board Member; 
Frank fusco, One Stop Computer 
Shop, Inc., Board Member; Joe 
Corrone, Newcorp Products, Inc., 
Board Member; Bryan Eustace, 
Thomas Business Systems, Inc., 
Board Member. 
New members elected to Digital 

Dealers Association were Jack 
Clinton of Clinton Digital, Inc., and 
Ray Clairmont of QEI , Inc. 

Digital Dealers Association (DDA) 
was founded in March of 1962, its 

PAGE 172 

primary objective being the 
promotion of an o rderly secondary 
market for the products of Digital 
Equipment Corporation. Among 
the activities projected to achieve 
this objective are: 

1. Establishment of a dialogue 
with Digital Equipment Corporation 
to encourage the adoption and 
enforcement by DEC of consistent 
policies with respect to va rious 
matters. 

2. Establishment and enforcement 
of standard of professional practices 
and conduct for members of the 
Association for the protection of 
other members and end users. 

3. Education of end users and 
other dealers with respect to the 
benefits of doing business with 
members of the Association. 

The Digital Dealers Association, a 
Michigan non·profit corpo ration, 
may be reached at P.O. Box 6140, 
Ann Arbor, Michigan 46107. 

DSD EXPANDS 
SAN JOSE FACILITIES 

Data Systems Design, San Jose, has 
announced the move of its 
engineering and marketing 
departments into 30,000 square feet 
of space at 2125 Lundy Avenue, San 
Jose. The expansion, into a building 
adjacent to existing headquaners at 
2241 Lundy, represents a 50 percent 
increase in facility space for the 9· 
year·old manufacturer of disk 
storage systems and controllers. 

DSD's last major facility expansion 
was in 1980, when the company 
moved into the 2241 Lundy loca tion. 
With the new facility, DSD's 
manufacturing and corporate 
headquarters space now totals 
94,000 square feet. 

The mailing address and 
telephone number for the 
engineering and marketing 
departments remain 2241 Lundy 
Avenue, San Jose, CA 95131 , (406) 
94&-5800 

DIGITAL, PHOE IX DATA 
SYSTEMS SIGN COOPERATIVE 

MARKETIf\iG AGREEMENT 

Digital Equipment Corporation and 
Phoenix Data Systems announced an 
arrangement to market 
cooperatively a software package for 
verification of very· large-scale
integration (VLSI) mask sets that \'oil! 
run on Digital's VAX 32-bit 
superminicomputers. The package, 
called MASKAP. is used in 
integrated·circuit design verification 
prior to silicon fabrication. 

According to provisions of the 
agreement, representatives from 
Digital and Phoenix Data Systems 
can conduct joint visits to customer 
sites to provide information on their 
companies' products. 

CARE lA UNC HES AGGRESSIVE 
DISTRIBUTOR PROGRAM WITH 

UCC DIGITAL SYSTEMS 

Care Informations Systems' 
President John Struck hoff 
announced the start of an aggressive 
new distributor program with the 
signing of an agreement for uee 
Digital Systems of Florida to market 
the CARE/ OM System medical and 
dental software. 

The agreement specifies that uee 
Digital will sell a minimum of sao 
DEC·compatible CARE/ OM System 
packages over a specified period. 
End·user prices range from S15,OOO 
for the PDP 11123 to S35,OOO for the 
VAX 11noo. 

The CARE/OM System is a 
computerized version of the 
common pegboard manual 
management system used by 
physicians and dentists which makes 
it easy for users to convert to the 
automated system. 

Care is currently in the process of 
selecting other qualified distributors. 
They offer a complete marketing 
package consisting of training and 
sales video tapes, sales training 
classes, cooperative advertising. For 
further information or for a 
distributor application, contact Care 
Info rmat ion Systems, tnc .• 3009 
South 6th Street, Springfield, Il 
62703. (217) 522-CARE 
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Sfnd OassIt\ecI Ads to: ClassIfied News. c/o 
THE DEC PROFESSIONAL. P,O, Bo)( 362. 
AmDitr. PA 19002-0362: 

QassIfItd a re prnd M S I ,00 per WDrd.. 
DtspiIy Q .. ,.. $75 00 per C'OIln1n Inch.. 
If we wt. thts ~ bordf!r and 2 IU'IH 
III 00IdIr rttJ/Of larger type stU'. tfoeslred. -"'--

ASSEMBLY 
TRANSLATION 
• Macro-II to MC68000 • 

Cross-Assembly, Mac~11 Style 
• MC68000. MC68xx, ZSOOx, ZOO • 

with 
Structured Assembly 

• MC68OCK>, ZBOCIx. MC6809 • 
for 

AT. TSX. TSX +. RSX. UNIX , VMS 

SSG 
Box 1595 

North Wales. PA 19454 

1215) 699·9658 

FOR SAlE VAX 780 memory 
5 MOllett 25eK boIIrd. /1 25MB 10111)-$1500, 4 
NIllon.' Semiconductor 256K bOlrd a 
II CQ.IS lotlll)-Sl500. 4 Standard Memories 
2561< boIIrdlll OOMB 101811·$1500 

Alao. NEe Sponwfller mOCHtl .5520-$1500 
eon"", Sluan +Coop. MIllikin Unhl.rSlly. 

1184 W MaIn, Dec_lur, IL 62522. (217) 87S--
Computer Hardware 

Engineer 
T_ u.--""r""" _'a _ lor. eo.- ,, __ lJ"Q _ fro. CIIo~, • ..., CI"CII 

...... ~ ..... M ... II)...-. • • I*'_ ... ~ 11 
~ __ • • I*t ...... u..-on __ 
Do.o9Ir"9 01 _" ,,_ • ..., 00;'1" C"'~'" r",. _·._1Ot .... _'_.0I_ 
po"'* __ . ''''''''''_''11> .. Il0.01 __ -..-

'-0 ~ '" ... -' ".,It .. ", ,... ... _ 
_ .. '" .. ,.,., _"-\1 10 PERSONNEL 
$.lIMen ~ .. ~ 111), Nil.".., 51 IOn". 
"'~ 1'1122 

TEMPLE 
UNIVERSITY 

Eo .... ' o"_' .. '''I~ £mPI"" •• 
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GENERALLEOGER 
SYSTEM FOR VAX 

...,.. ~ gettong """"r NpII<ft from.,..,....«. 
~ .,.. ..... ., NMd beft.,. cr:>nIraI __ 

f",-iOII~1 UMf'ly(OM'I~l"" 

~""'~"""-",,,,,,,.-l'''' 
.... yeI eH«t_ 1nd..od. .~WIent '"-""""\"""" 
... doo'.01'''"", <WId 

• &os" "' ............. 
• lowllenl ""'" Ii"IIiI 
• u..r 6ei..-..::f -... oodeo ...... ~ 
• n.. .... co..cIidIIt.".. 
• u- defined f~ NpII<ft 

• MufIIpIe fincont"iOII._ 
• 0..-.... occounI inq.IIry 
• In,....". .. '" ~ It« ....... 

<WId r",1Id ..... _ Podo. .. 
• For VAX / VMS 

Plycom · """ Cft.'nc 
, O. 110 . '10'" 

$_" "'"'00010, n 11UO 
~ 'lll ,' ..... ' .. 

~DlGlT fI"l 
COMPUTER 
E>CI+.NGE INC 
,"71 __ ......... ~ "'!o"1 

CALL-(415) 887--3100 

VAX AND PDP 
DEVELOPMENT TIME 
NO IULOCOIIl TICK OIARG(S r.o cPU CHARGES 

o omputer~' 

S7t14 ...--.... 
JlSTS,E VMS BUDGE 

BYTES ' 
212-

944-9230 
Omn!eomput.r, lne ...... _../ 

L __ I43C1 Bro.-fW.~. ~Votll . H.V 1001. 

RSTS 
RESCUE SQUAD 
We salvage all kinds of disasters : 
• unreadable disl!s 
• rumed UFOs and MFDs repalr .. d 
• immedlolle r .. sponse 
• U!~hone DIALUP 
• on·$lIe 
• soh ... .." .. lools 
• CU~10m recovery 
• 9()'" success '0 da le 
• mOH' !han 2 GB ,escued 10 dale 

Brought 10 you by 
On Track Systems, Inc. 

and a well known (and read) 
RSTS expert. 

CALL 24 HOURS 
215- 542-7008 

BUS GRANT CARDS 
• '" Dual wide. with harldles 

specify Q.BUS or UNIBUS 

$24.95 ",. 
... Immediate Delivery 

Sci ~nlific Compuler Systems, Inc. 
2438 30th Street 

Boulder. Colorado 80301 
303447-0353 

VAX SALE 
Your SoOree f;Qr O.Eq ,cPU'& 

,t:- - -,~ , ~:: 

VAX 750 PDP 11/ 44 

11 /23+ MICRO-11 

RA 81 TV 80 

CDC EMULEX 
(714) 951-7769 

PO sox 201»-21 MfSS10N VlEWO, CA 92690 

Digitaldata Inc 

JOB OPPORTUNITIES - COUNTRY WIOE & OVERSEAS 

VAX'" RSX·ll '" PASCAL'" BASIC'" MESSAGE SWITCH 
SOFTWARE ENGINEERS'" SYSTEMS'" SOFTWARE DEVELOPMENT 

ENGINEER ONE is an Internationally recognized Employment Service special' 
Izing in Engineering, Management & Soltware Professionals. If you have 1 to 12 
years experience in any of the above functions. send your resume ASAP or call 
Lee Skinner @ 800-251'98470r 615'690-2611. 

ENGINEER ONE INC .; P.O. Box 23037; Knoxville , TN 37933 
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DEC NEW & USED 
BUY - SEll - EXCHANGE 
Syslems • PtOOllSSOfS • Memory 
Opl 1O!"1s . Peripheral. - Modules 

LAKEWOOO COMPUTER CORP. 
328G-I ~ st.. _ a..,CAIS05G 

(408)26&-2.545 

MEMORY 
BOARDS 

PDP·S VAX 11/70 
L51·11 2020 PDp·11 

Add-On Bulk Memory 

• 100% COMPATIBLE 

• NEW, 1-2 YEAR WARRANTY 

• VERY lOW PRICES 
• APPLICATIONS ASSISTANCE 

DISK PACKS AND HEADS 
FOR All DEC MODELS 

Hundntd. 01 cu.tom .... woridwlde 
305-792-3290 

_ r\~.TA...!: DATA. SYST!~~ 
\...( . "., , .. - , ". . . , . .' . ~. 

- - - - - . - -, 
THE~~ROFESSIONAJ. ; ----- , 

AVAILABLE ON 
MICROFICHE 

DNIfCT INOMO 10: 

mICRO PHO"ID DNI&IDfI 

~ BEU~HoWfU 

Q-bus 
problems? 

No more wllh the dq·11 / 23 

Real Time Trace 
SOLUTION 

It'S an amazing card l 

SCANOPTIK, Inc_ 
P .O. 1 00 11'~, AOCk",". M • • yI • ..., 2OUO 

(:tO I ) 112.0112 

BUY, Sell, & T rade. DEC systems, Par1s. and 
per ipherals. Call Dennis collecl. Time Oata 
Inc., 806 E. Abrams, Ar lington, TX76011, (8 17) 
261-6790. 

• T IMESHARE USER 
• FORTRAN PROGRAMMER 
Call toll-free for detailed course outlines 
The cost Is $3700 per week 

Walter Gallant 
Mini & Micro Educational Services 

824-7888 ext. M4573 

D-M-DRIVER 
DISK in MEMORY for ll-M 
Call 415-420 -9579 
Proto S,{stell lS ~ ...... 

FOR SALE OR lEASE; PDP·llno. 1 MEG 
MOS, 2-RP06 Drives, TE·16 Tape RST5;( 
OEC maintained, AvaIlable now, ShofHerm 
lease avaIlable, Contact Bruoa DougIass(916) 
381-1649. 
OEC RLa' dISC packs. $75 each, 717~2'1153 
ex\. 208. 
COMPUTER TAPE FOR SALE. 8- reels. 2400". 
1600 thro 6250 bpi used onca or 1WIee. WIth 
hangers $4 00 per reel Sample $& 00 
poslpaid. Salisfactlon guar.ntaed M'rllfl"lym 
order 20 reels FlltIght Iree on 50 or mort 
WrJle. TAPES. &49 Volusia Ave "130, Daytona 
Beach, Fl32014 

DATA PROCESSING MANAGEA 
CAREER GROWTlt OPPORTUNITY 

Rapidly expanding ~u chain seekJnv profes
sional to direct DP staff. Strong 5ystml sluJlsr. 
qulred. mInimum S years WIth DEC/II . RSTS/ E. 

and BPZ. salary open. IJberal benefitS. 
sam RESUME FOfIIMMEDlATE CONStOERATION 

DE8 SHOPS 
940t 81ue Crass Road. Phit.dtlph!'. PA 19114 

~ 

--~ 

TURN YOUR LA50 INTO AN X,Y PLOTTER 
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Sond 100< AU!:! pac~.nd $1'8. Of S<l69 ."" we ineJ"""!he Rl0'2 Foo OOC""*",,I_ only. _ $,0 01 .... .....,. pIMM ifIq ....... Si>ee"Y ~ Of n7",,--.n; 
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A Masterpiece in design, 
perfonnance and reliability""" 

with 
service to match. 
Piessey. an accomplished master 
in the computer and electronics 
industry. manufactures a broad 
line of DEC·· compatible 
products. With over fourteen 
years of experience. Plessey is 
firmly commiued to producing 
quality products you can rely on. 
Plessey memories use the latest 
technology. We oCfer one 
megabyte memories for the 
VAX·, LSI- BUS and UNIBUS· 
systems. Our LSI 11123 and 
UNIBUS memories support 22·blt 
addressing and give you a 
system compatibility of up to 
four megabytes of mam 
memory. Every memory is 
thoroughly tested and (omes 
with a one-year. return·t~ 
factory warranty. 
Plessey also manufactures a 
large variety of DEC - compatible 
controllers and interfaces for LSI 
and UNIBUS systems. Our one 
board controllers use less space 
and run cooler for greater 
reliability. The result is lower 
maintenance costs. 
All Plessey products are sold at 
prices that make plessey your 
best bargain - for Single unit 
buys and large quantity orders.. 
OEM. GSA and educational 
discounts are also available. 

We offer direct. worldwide service from experienced. factory trained Plessey specialists. You get fast. 
responsive professional service from people who know their products - from the inside out. 

1b find out how you can add Plessey reliability to your system contact: 
Plessey Peripheral Systems. Computer Products Division. 1674 McGaw Avenue. Irvine. CA 92714. 

(714) 540-9945 or (800) 992-8744 

e PLESSEY. ASK ANYBOIJt 
ClRCt£ D202 ON READER CARD 'DEC. VAX. lSI ~nd UNI8US ~~ trmtnwrks of DillY] Equipmtnt CorponIKln-



DEC Owners-
HDLC for High Speed, 
Error Free Links. 

HOLe is a powerful protocol designed to support high speed 
communication ",Ith sophisticated error checking. With ACC's 1F-11INDle, 
DEC computers can now communicate at line speeds up to 300 kbps with 
other systems that support the HOLe industry standard. This frees you 
from proprietary protocols and Increases your system design flexibility. 

For hIgh siJ('ed, error free, point-la-point links, call ACe (805) 
96].9431 

Ke lAs,. Advanced Computers Communicate. 
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