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Interactive 
Data Base Management 

INTAC is a new concept for data 
storage and retrieval that features 
an easy-to-use question and 
answer format, bu ilt-in edit rules, 
multi-key ISAM data access, inter­
active inquiry and a unique report 
generator. 

Financial 
Modeling 

MAPS, recognized worldwide for 
over five years as a leader in finan­
cial modeling and reporting, is 
used to construct budgets, f inan­
cial forecasts, consolidations and 
" what if" analyses. 

Two 
Distinguished 
Products for 
PDP-11 ... 
And now VAX 
Users 

INTAC™ 
MAPS TM 

Ross Systems, with over seven years of 
proven capability, now offers these two 
products to current and prospective 
PDP-11 and VAX users. INTAC and 
MAPS enable business managers to 
produce instant reports themselves, and 
relieve DP managers from the pressures 
of special requests. 

Ross Systems offers these management 
tools on our timesharing service, for 
license on existing computers and as 
part of a complete, in-house timesharing 
installation. 

Call us collect for more information. 

1900 Embarcadero Road, Suite 208, Palo Alto, CA 94303 • (415) 856-1100 • Other offices in San Francisco, Los Angeles and Dallas 
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For DEC, Data General, Hewlett Packard, Texas Instruments 
and most other popular computer systems. 
pl[ Low Cost. 

Initial low purchase price, plus the long-term savings 
resu lting from inherent rel1abil1ty. 

ill High Performance. 
At 200, 300, 600 and 900 lines per minute. 

l!ll Qu iet. 
Set new industry standards for impact technology. 

~ Rel iab l e . 
Built for heavy-duty appl1cat1ons. 

I!!'! Superior Print Qua l ity. 
Achieved through fully formed steel band technology. 

~ Easy-to- maintain . 
Latest microprocessor technology and d1agnost1cs make 
these printers the products for the '80s. 

~ 30-Day Delivery. 
itf The Industry Leader At Your Service. 

Iii' Guaranteed Compatibility. 
SSl's 1nterfac1ng technology guarantees compat1bil1ty with 
DEC, DG, HP. Tl, Perkin Elmer and most other processors. 

ill' Parallel or Serial. 
SSI 's pioneering approach in interface technology allows 
you thP. choice of parallel or serial ope1at1on . In seri al 
interfacing, SSI also offers both asynchronous and the 
synchronous needed for I BM and Burroughs Poll and 
Select, plus others. 

ill' Nationwide Service. 
Unmatched quality of service through SS l 's innovative 
central dispatch control system. 

fll Band-Change Flexibi l ity. 
Many different ban s provi e many different typefaces 
with a single change by the operator. Special bands 
available also. 

~---------- - ---, 
I'd like to know more My computer is a_ _____ _ _ __ I I about the following 
printer system(s) · 

I - 200 lpm impact matrix I 
- The B series (300 or My requirements are _I mmediate 

I 600 lpm band) I 
_ High speed 900 lpm _ 3-6 months _I nformation Only 

I band I 
_ Th 2200 series (300, Name ______________ _ I 600, 900 lpm drum) I 
_ The 2550 (1500 lpm Titl e _____________ _ 

I charaband) 
_ QT series (600, 1000, Company____________ I 

I 1200 lpm heavy duty 
band printers) Address________ ______ I 

I 
_ Serial Interfacing 

(synchronous or City __________ _______ I The Printer System Problem-Solvers 
asynchronous) 

I _ Parallel Interfacing St t z· 2841 Cypress Cree k Road a e_________ IP---- I Fort Lauderda le, Florida 3330 9 

L - - - -
- _ T_elephone ________ c0581 J (305) 979-1000; (800) 327 -5602 

_ _ _ _ _ _ _ T elex 522135 
CIRCLE Z ON READER CARD 



Everyday we find the pressure to 
produce is being pushed on the pro­
gramming staffs around the world . 
Programmer productivity is the name 
of the game. 

Appl icat ion Development is a time 
consuming process . and without the 
proper tools , even the best program­
mers can get lost in the shadows . 

Amcor has the solution for the produc-

tivity problem ... AM BASE, our revo­
lutionary Application Development 
System and DBMS . AMBASE is 
designed to work with DEC PDP-11 
computers utilizing the RSTS / E 
operating system . 

AM BASE is helping technical staffs 
worldwide to improve their produc­
tivity from 100-900%. Jobs that took 
1 O days are being completed in 1 
day with AM BASE . 

So don 't get lost in the shadows, let 
AM BASE put you out in front . 

For more information on AM BASE, 
or any of AMCOR 's complete line of 
data base oriented applications, give 
us a call , or use the coupon prov ided 
below . 

Software for DEC 
RSTS/E Systems 

r---------------------------------------------------------------------------------, 
Please forward information on the following systems: 

1900 PLANTSIDE DRIVE. 
LOUISVILLE, KY. 40299 
502 / 491 ·9820 

0 AMBASE 
0 Accounts Receivable 
0 Accounts Payable 
0 GUFinancial Mgt. (AMFACS) 
0 Payroll 
0 Order Process ing 
~ Inventory Control 
C Sales Analys is 

Company _______________ _ 

Address _______________ _ 

City ___________ State__lip __ _ 

Te lephone 

Computer Type ____ Operating System ___ _ 

~---------------------------------------------------------------------------------~ CIRCLE 3 ON READER CARD "DEC IS a TRA DEM ARK of 01g1tal Equipment Corp 
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From the editors . .. 
Dave Mallery 

Yesterday I spent about 12 hours try­
ing to make a megabyte 11 I 40. No one has 
ever made one before - in fact, it probably 
never entered the original architect's wildest 
dreams. I was working with several of the 
finest engineers I have ever met in an at­
mosphere of 'lets roll up our sleeves and 
make it go.' It didn 't go, but it will. 

The scene in that computer room was 
one of the high points of my career. I tend to 
wax philosophical at times. and this was one 
of them. Here we were, one of the senior 
design engineers in the industry, a RSTS in­
ternals man of the highest caliber. a 
regional sales manager whose hardware 
and software expertise overshadows most 
·gurus· and yours truly using logic analysers, 
home made diagnostics and raw intuition to 
shoot a wierd glitch in the interaction of 
RSTS as it is initialising itself with the 
widest selection of foreign peripherals you 
ever saw - all to make a ten year old design 
cpu see a megabyte of 64k chips. There's 
more logic on any board in the backplanes 
of that machine than the entire cpu, yet 
that old cpu is such a supurb engine that all 
the effort is worth while. 

What is it that justifies all that hi­
priced effort on a ten year old PDP-11? 
Simple ,-- it runs RSTS. 

Last month. I spent a day wandering 
through two floors of the New York Col­
esseum for the COMDEX show. That is a 
show for micro-computer manufacturers 
and distributors. I saw about fifty variations 
of the same machine - an 80nn processor 
with a 1 O or 20 MB winchester running 
endless variations of cp/m based ·operating 
systems'. Everyone was telling me how they 
were going to have UNIX real soon and that 
would be the promised land. The trouble 
with all these systems is that the software 
(operating systems) for them is TERRIBLE 
(You think VAX has it bad!). Then. in a 
corner of the exhibits, without much fan­
fare and hoopla. I saw the giant killer. A box 
containing an 11 /23 and a winchester. 
much like the others. except for one big dif­
ference. If you type ctrl/c. it says 'Ready'. 

All DEC has to do to sweep that entire 
industry into the trash heap is to make a 
realistic oem RSTS license agreement for 
23's. The hardware is priced right ... how 
about the softwarem 

THANK YOU Carl Marbach 

In New Orleans in 1979 Dave and I at­
tended the DECUS meetings at the OMNI 
hotel. The RSTS SIG was in an uproar over 
funding for the SIG and its activities. DEC, 
they said. wanted to be less involved in pay­
ing for things like our newsletter; we were 

going to have to pay for it ourselves. As a 
contributor to that infrequent and too small 
document I was concerned: I looked forward 
to its arrival even if it was only twice a year 
or so (there seemed to be no real schedule). 
Frankly. it didn't seem worthy of a price but. 
I thought. we could really have a dynamite 
newsletter! Paid authors. color. professional 
typesetting, advertising. regular columns. 
and a real schedule we could count on ... 
this wasn't a newsletter it was ... 

I turned to Dave and said out loud for 
the first time. "what we need is a 
MAGAZINE". Without being too dramatic. 
the RSTS PROFESSIONAL was born in that 
meeting room . Can we? Could we? Will we? 
We did! But not without lots of help. We are 
indebted to our authors for their knowledge 
and their perseverance in turning it into the 
written word for all of us to read . We are in­
debted to our advertisers who went out on a 
limb with us. especially in the first issue 
when we didn't even exist in the real world . 
But we are most indebted to our readers: 
YOU. Without a readership that has con­
tinued to grow beyond our expectations (we 
print 7000 issues of what you are now 
reading) . without the constant feedback we 
need to make this a better magazine, 
without your contributions of articles. and 
without your financial support we could not 
be where we are today. Even today. our "tell 
a friend" and the bounty hunter program 
are our best source of new subscriptions 
and sale of the classic back issues. 

RSTS is indeed something special. What 
other operating system could have a 
Magazine like the RSTS PROFESSIONAL. 
People are amazed to find a magazine 
directed toward one type of computer 
usage. but RSTS has blazed the way for real 
"user friendly", "full featured " , "robust", 
and functional operating systems. It is the 
standard that VMS will be measured 
against. the goal that the RT11 people will 
shoot for (and make). and a classic in the 
Computer Hall of Fame. You did it! Never 
forget. it is people who make things great. 
and it is all the great applications that are 
out there that have made RSTS what it is. 

We are saying "thank you ". Not only in 
words but in deeds as well. The wealth of 
material we have been getting is growing all 
the time. and we hate to hold any of it up 
for even one issue. but we can 't fit any more 
in the size book we are putting together 
now. Therefore we offer the following two 
"thank you 's": 

First: Our December issue will be our 
gala second anniversary issue and will have 
116 pages instead of our normal 100. 

Second: Beginning in 1982 the RSTS 
PROFESSIONAL will be coming to you every 
other month. six times a year! As RSTS 
grows into the 80's we need the extra 
coverage to keep all the good things coming. 
So beginning in 1982. you'll be able to see us 
in February. April, June. August. October 
and December. - Thank you. • 
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Remember when DEC controller manufacturers 
discouraged plant tours? 

Every business starts with a big 
idea and a small shop Emulex 
was no different. The simple rea­
son we outpaced the industry was 
our dedication to fundamentals . 

Like design. Even in the begin ­
ning Emulex customers didn't 
have to tolerate compromises . Then , 
as now, Emulex designed con ­
trollers that actually out-performed 
their counterparts 

We also concentrated on prod ­
uct quality. Conventional reliability 
standards weren't good enough for 
Emu lex (they still aren't). We use only 
pre -tested/ aged parts (MIL STD 
8838) ; dynamic 96 -hour environ -

mental temperature cycles; and four 
complete and distinct levels of test­
ing and quality control certification . 

Emulex didn't skimp on sup ­
port. Application experts help before 
the sale, technical support and cus­
tomer service after the sale . Nation ­
wide maintenance is available 
through Control Data and General 
Electric . 

Concentrating on fundamentals 
paid off . Today 
Emulex has 
the indus­
try's best and 
broadest line 
of disk, tape 

and communications controllers 
for DEC PDP-11 , LSl-11 , PDP-11/70, 
and VAX-11 CPUs. 

We admit that being big is no 
reason to work with Emulex. But 
the fundamental reasons why we're 
the biggest certainly are. 

There is a real difference 
between an imitation DEC control ­
ler and a genuine Emulex. Come 
see for yourself . 

Emulex. The genuine alternative. 

3E Emulex Corporation 
2001 East Deere Avenue 
Santa Ana, CA 92705 
(714) 557-7580 

EMULEX TWX: 510-595-2521 
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LETTERS to the RSTS Pro ... 
Send letters to: Letters to the RSTS Pro, P .0. Box 361, Ft. 
Washington, PA 19034. 

Dear Mr. Marino: 
First, I would like to praise your new column in RSTS 

Professional on benchmarks. I think it gives much needed 
information and am looking forward to future issues. 
There are a couple of questions I would like to see ans­
wered in your column. 

I am wondering what kind of performance increases I 
can realistically expect by adding cache (KKI 1-A) to an 
I l / 34A that is running RSTS / E v 7.0. DEC says in their 
literature that a typical program 'could' execute in 40% less 
time . Their 40% figure comes from using 80% hit ratio 
with 80% memory read s. Are these figures applicable to a 
RSTS E site running application software written in 
BASIC-plus? Also, what kind of performance can we get 
from IMger foreign caches that hang on the UNI BUS such 
as ABLE CACHE, 434? 

These questions stem from the fact that our 34 is begin­
ning to feel the effects of running approximately 25 jobs 
with about 6 to 8 active at any one time. I am wondering if 
cache would not be a way of getting a good return on 
investment. 

Keep up the good work. 

RICHARD??? 

Dear Sir, 

Sincerely, 
Ed Horst, Elkhart, IN 

$REORDR - Sorting Alphabetically 
Your readers may be interested in this slight variation to 

$REORDR which allows it additionally to sort the direc­
tory in alphabetic order as well as the normal date and time 
sorts. This can be useful if you want to look for a particular 
filename in a directory. I have found it helpful for program 
development directories where one tends to have a mass of 
files and date order is not so interesting, but names are. 
The attached source file $REORDR. APP should be 
appended to REORDR .BAS and then compiled to 
$REORDR.BAC < 124> or whatever it is called in a 
particular system. Yours faithfully, 

G.T.A. May, Special Systems Division 
Software Sciences Limited , UK 

P .S. I've attached an installation process and demonstra­
tion run. You've got to follow the installation process else 
RSTS Basic Plus runtime system screws you up because 
I've redefined function F 1%. 

George. thank you. ""$REORDR - Sorting Alphabeti­
cally" is scheduled for the December 1981 issue. 

Dear RSTS Pro, 
At the Spring Symposium I got the impression that few 

people know of the dangers and loopholes of an unsecure 
RSTS system. There are many ways of getting into a 
system that has not had the relevant safeguards built in. I 
have been in RSTS for six years and below are a few that I 
have come across. 

I. 1,2 password SYS LIB. 
2. 1,1 password same as pack id. 
3. Control C to 'Command file name?' prompt on 

start up. 
4. Temporary access to a privileged account, copy 

UTILITY.SAY < 232> to your own account, then 
rename; change PWs of privileged account when access 
wanted . Hence check that no dangerous cusps have pro­
tection code < 232> , even in ( 1,2). 

5. If KBO (or any KB used by a privileged user) is not 
set to PRiveleged in SET sub option, then a non privileged 
user can OPEN 'KBO:' and mimic LOGIN, hence receiving 
a privileged password as input. He could then login to the 
privileged account and run a pre-compiled program in his 
account to log the unsuspecting user in. 

Graham Dare, Systems Support Manager 
Ladbroke Hotels, Holidays & Tavenu 

Watford , England 

Thanks, Graham, now not only do we know the dangers 
- we also know the loopholes. 

Dear RSTS Pro: 
First, I wanted to let you know that I have been enjoying 

your magazine a great deal. It's really fantastic to have a 
magazine devoted to RSTS!! Secondly, I wanted to thank 

the folks at Software Techniques for their contributions. I 
did , however, find a minor problem with the Mini­
debugger (DEB, a Basic-Plus 2 Mini--Oebugger, RSTS 
Professional, Vol. 3, #2). If your compiler includes the 
patch to make $CODE and $PDATA read-only psects 
(patch seq. 45 .2. 12) the goto and resume functions will not 
work . This is because the routine depends on psect place­
ment to determine some addresses. The cure is simply to 
make the $CODD and $CODF psects in the debugger 
read-only psects (ie: .psect $CODD,RO). 

Again, thanks for a great magazine. 
Dave Patterson, Programer/ Analyst 

Sivalls, Inc., Odessa, Texas 

You 're welcome, Dave. And, a "thank you" to you also -
our readers help make it possible. 

Dear RSTS: 
I am very thankful for the many useful articles in 

theRSTS PROFESSIONAL dealing with disk optimiza­
tion and monitor internals. I have been making good use 
of the information found in some of the articles in your 
March '81 issue, but I have found some problems and 
inaccuracies I'd like to convey: 

On "Disk Structure Notes" by Dave Mallery: 
Point #4 you said " Dump the SA TT". This is disas­

trous, I think, for a RSTS pack. Could you explain more? 
Point #10, you said creating a non-deletable zero 

length file would save the contiguity of a UFO. Upon close 
inspection, I've found that ze roing such an account will 
reduce the size of the U FD to one cluster - hence zeroing 
a U FD will break it up in any case. 

On "All Things BRIGHT ..... 
This program was very helpful. I used what was in 

it to write another program, too. 
The only problem I found was at line #9040 - if 

"ROOT%" is negative, the error "lnterger Overflow" 
would occur. ROOT% would have to be an F.P. variable 
to work for such large disks. 

Enclosed is a listing of a program we use to create 
accounts (U FD's). It will create an extended, contiguous 
account, on line, placing it near the center of the pack. 
Please feel free to publish if you wish. Thank you . 

Sincerely, 
James Swanson, Systems Analyst 

Area Two Educational Computer Center 

Thank you, James. Readers can find your program 
"CREA TE. BAS" on page 26 of this issue. 

Response from D. Mallery: Point 4 - "/meant, inspect 
the satt to see how far towards the center we have pro­
gressed (the SA TT algorithm assigns from lo to hi end)." 

Hopefully you're planning to publish the VMS Profes­
sional soon . Please advise date of charter issue and put us 
on waiting list. Stanley J . Swikart, Dublin, Ca. 

Will do, Stanley. 

Gentlemen, 
Is this a record? 

UT l :r sr CCL. 
sf ·rns1- ri.:~J N ET . TSK;PR.lV :rnooo 
NEfRST -=[ 1r 2J NET , TSK ; PRIV 30000 
DEC-ATH•C81rOJDECAJH , BAC;PRIV 32000 
ATT-ACH=C lr 2 JLOGIN.•;PRIV 30000 
Al P-K =llr2JATPK.• ;PR IV 30000 
~-=Clr2JATPK •• ;PRIV 30000 
BAC-KUP~Llr~JBACKLJP, *; PRIV 30000 
RE S-fOR=l lr 5JBACKLJP ,*;PRIV 30000 
BCK- Llr2JRMSBC K. TSKIO 
HP2-lC2=C lr 2J BASIC2 .TSK;30000 
BPC-REF=Clr2JBPCREF .* 130000 
BYE-= L1r2.ILOGO LJT ,* ;PRIV 0 
CNV-=[1r2JRMSCNV.TSK;O 
LUB-OL•SY :Clr 2JCOBOL .TSK;O 
MRG- =SY:L1r2 JMRG. TSK ;O 
Rf- M-=SY:L1r2 JRFM. TSK ;O 
LR E-A I E llr 2. IEDI T •• ;30000 
DB UC - Clr2JDBUILD . •;o 
DBUU -=C 1r 2 JDBUI LR .* ;O 
DEF- Cl12JRMSDEF , fSK;O 
OIN-; [Jr2JRMSDFN.TSK;o 
DES- llr!JRMSDES.TSK;O 
DIS-MOU NT =Clr2JUMOUNT.*IPR.lV 30000 

11' l·:U.TiJf( Y L.1 , 1 l It 1.1::1 L. f, * ;r·f': IV .l\JOOO 
Ubl· [ I , •·1 lhMSll: .• 1--·. T"fll\; 0 
uTF\ I l• .. ill!Jl.:.f"hl,;~) 

)If l I ... If [If, l;>t(;() 

1 I.I If I. I• •. ' ILJll \ ,i<•.>(1000 
lll\ M I. I,! .I .l.NlihliW, l :jl\, . .I000<1 
4 RAN [1r2lfURTRn.snv;o 

i l I I I,·' IF r 1 • *; F·fn 'J 3\)(hhl 
I u1.:1 I 1 •• 1 n:u1.DMP • .l<IO 
, Ul.f·: 11 ... 'JFllLl.it1f<.t ; o 
,HW.1. ND I I r •. '..I I. Nl1SHW, l SI' ; .50<l00 
Ml' [ 1,.! IJNIHMF.l~>I ,,:·RlV . .rnooo 

ifflLi.J·· fl ,)HIH·ilN • . i<;f-'•f(l.V () 
11Ll.F f"t,.'IHdY.*;H\JV .lOOOO 
! v L. .• I I 'I .i I HMfa I~- I. t I bl\, 0 
lNfl-E·f'lf [ l·'.!lll'HIE.Nr.snvr.lOOO(J 

t. i::h.: I: t, .. ~..11 .. !.~R. fSh•O 
, .ll-<I·: I 1 • ..'. ILl BR, Sf\V; B:'Oi:I 
I.TN I\- I J ••. ' ll.JNK.snv;o:!OB 
1 IJI, lN I lr.'.ll.dti!N,*rf'R.lV 0 
I 0111, - I I • .' IF l f· , S AV ; f·" I\ I V .l 0 0 0 0 
n1'1Ll·1 -i.J LI ,;JMAtf .. i.J,!)f\VrH2.lb 
l1t-~I i" I,.) IMAt.. (~)I\, u 
11Al\·f 11.r •. liELU.nL;() 
Mi.J U NI l.Jr!JUMOUNf,.l<;PRJV .50000 
~LI-NG l.t•!JIECQ.TEC;o 
11~r 1.1,2H-Ar.n-i1\,o 
FI. I·' LJ,'..'. lf·' lf·',SAi,J,fl.'OB 

, ~~::>l: Ltr •. 1 :Wlhbl.•n:·RLV 30000 
uU EUf l lr!JQUl.*•PRIV 3000u 
1-·~1 .- .. 1, .~JF<ML.lll'Y .1•1'11 n-·ruv 30000 
,.· 1· c, .I,.~ 11·\F'U, Tb l\; l·'f\ IV ,lOOOO 
(\6N J ,.' JfWln1:,N. lbl\;f·'RlV .50000 
•. :.>I-' - [ J, .' 11\HH. !:ii··. l !:ii\ i i·' l·\.l V 30000 
l\S r .. L l ••. 11.;M!.;lib I • I !:ii' n·F\l v () 
i; 1 !1E I [ J r .:>I I f Y St. I • *; 1-'f( JV 30000 
::>k 1 ~ L 1 , •. ! J Suhr • r~:;i\; o 
iU DMII ll r2.IQUl . *iPRJV 30000 
.,w l r L.h I J, .' J:,W.l 1 LH. *, f•f': l I ,5()()()0 
!>f ::,f,d Llr.'hY:dnl • .frl::'RlV 30000 
IL •. u I I.,.' Jn: ( Cl. 11:: l., () 
ll\H I.I r.?Jfl.H.1S~,;o 
t \ , E: I J , :, ] I Y f· f.: • l ~:. L ; B 

, ,-.11 u ll r.)JlJllLTr.•;.rnooo 
. J'.jU Ii,.> 1v·r~J(J~··Y ·*;() 
'J 1 .•.' L 1, 2 1vr:·.,;•F·Y. *, o 
1.lii1ll\l"<··· L.l,.'JC.UIH l\J:<,IJAC:iO 
I 11\• Jlh.: L i0.5rOJfl1~SC I L. l Si';o 
, t·:H1 UH.> . r l\J4rOJJIASCfL, fSl\10 
LHnlN::>·- 11B.'![J(14r0 ICHAJNS,lSK:o 
l Li·H< 1 I 111<.' , [ l (J 3 r 0 J LL Al< Al , f"S I\ ; 0 
'>f'b lll< •• ![.l•J.ld l::>l·'::>SFL.TSK;O 
·,f.:.N!I ··,,I 1, 'I 1:a· NI 1, T!:,i,; i::·rnv :ioooo 
r1AJI 0 [ 1 • 'i .1MAll , 1!11· ;i RIV .'>0000 
1IH·· I: .•• ? INif-·.•.r-·ruv '50000 
i I. 1'. • L 1 r.'.11.11\ , >l.rt'h IV 30000 
NI I LI." • .IN[f,*rf'F.IV .10000 
NU-· J •• Nl 1, • i.l•J()()() 
,ttl" 1!>· •. )!1H·!.lbl\;O 
.,,·1 , • , • • :Jvlll!J r. n cn·1~1v o 

Anonymous 

If it 's not it ought 10 be! See "CALLER.BAS" in the 
December 1981 issue and eliminate all this and save 98 
small buffers. Did you enjoy seeing "the picture" last issue? 

DO YOl REMEMBER THIS? 
(Photo contest, RSTS Professional, Jlol. 3, #2, p. 93.) 

Photo contests appear in the RSTS Professional occa­
sionally and readers have until publication of the next 
issue to submit their answers. We may.from time to time, 
limit the number of correct answers eligible to receive 
prizes. 

Because we have not received a correct answer - this 
contest continues. 

... continued on page 95 
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THE 

ULTIMATE 
REPORT WRITER 

I I 1 ...... 
..... --• -~ .. --• .. 

GENERALIZED REPORTING SYSTEM 
QUERY LANGUAGE and REPORT WRITER 

for PDP-11/RSTS systems 

from 

@~© ENTERPRISE 
TECHNOLOGY 
CORPORATION 

Call or write for complete details: 

305 Madison Avenue • New York, NY 10165 
(212) 972-1860 
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The RSTS/E Benchmarks 
Part II 

By Richard A. Marino, Data Processing Design, Inc. 

In the last article I briefly defined benchmarking. Now 
we will look at one particular type of benchmarking - com­
ponent benchmarking. This type of benchmarking com­
pares a benchmark environment by measuring a single com­
ponent. A component may be a program. a job stream, or 
even a single action. The purpose of a component bench­
mark is to measure differences in the benchmark environ­
ment and from this information determine characteristics 
of both the environment and the component. 

Let's start with an example. One part of building a 
RSTS/E Version 7 system is the assembly of various files 
that are part of the monitor. One of these is the assembly of 
the file TTDVR.MAC (the terminal driver). The lines in the 
SYSGEN.CTL file which perform this task looks something 
like this: 

R MACRO 'TIDVR.TIDVR/ C = COMMON.KERNEL.CONFIG,CHECK,KBDEF.TIDVR 

This assembly requires no user interaction and is a good 
measure of the performance of a cpu and disk since the ac­
tivity requires both extensive processing and plenty of i/o. 
For our test we have eliminated the listing part of the 
assembly and are using the command file in figure 1. If you 
want to duplicate this component benchmark use this com­
mand file and modify a CONFIG.MAC from any previous 
sysgen using the information in figure 2. 

The purpose of this component benchmark is to 
evaluate the effect of cpu and disk combinations on this 
assembly. In order to provide the widest possible range of 
environments, we performed the assembly on both RT-11 
and RSTS/E systems. This is very straight-forward since the 
assembly on RSTS occurs under the RT-11 run time system 
using a standard version of the RT-11 Macro assembler. The 
various environments are shown in figure 3. Since in all 
cases the environment was a single job environment. the 
amount of memory was not particularly relevant to this 
benchmark. Note. however, that while the amount of total 
physical memory does not impact this component bench­
mark significantly (a fact confirmed independently) this is 
not always the case. and one should be careful when bench­
marking across operating systems. 

The results are shown in figures 3 and 4. The elapsed 
times progressed about as one would expect given the dif­
ferences in the environments. Some conclusions can be 
drawn concerning this particular component (the assembly 
of TTDVR.MAC}: 

1. An 11 /23 with RX02's is faster than an 11 /03 with 
RL01 . 

2. Using an RX02 in combination with an RL01 is not 
much better than just using the RX02. 

3. An 11I44 is only slightly faster with RK07s than with 
an RL02. 

4. An 11 /70 with an RP06 is not much faster than an 
11 /44 with RK07. 
What value are these conclusions? If you were planning 

for example to upgrade your system and a significant part 
of your system load were programmers doing assemblies. 
this type of benchmark might help you make your selection 
of new hardware. In this case you would certainly consider 
an 11123 RL01 based system over an 11134 RL01 system 
(less than 10% difference). Further you would probably 
choose the less expensive 11 I 44 RL02 system over the 
RK07, RM02. or 11 /70 system. 

This particular component benchmark was inten­
tionally limited in its scope. You would need some further 
work to establish that a multi-user environment would per­
form the same. 

Our second example of a component benchmark deals 
with much less hardware but a more complicated problem. 
The screen editing component of two of DPD's products. the 
WORD-11 word processing system (for documents) and the 
WAFE editor (for text files) are essentially the same. Each is 
a full-screen editor with keypad and keyboard functions. 
Each also is a complete editor not a pipeline editor (like 
TECO. or EDin. This means that one can backup to the top 
of the file at any time. This one feature significantly com­
plicates the editor since it must keep track of text it has 
passed and how to display it. The display format I should 
mention is changable throughout the document or text file 
by using ·rulers'. 

Both of these products are available on a wide range of 
systems (since 1977 on RSTS/E for WORD-11 ). However the 
smallest hardware configuration has typically been an 
11 /34 with some 11 /23's just now starting to be used. 
Written in a portable version of MACR0-11, the software 
itself is transportable. the question we needed to answer 
was what would the performance be on very small systems. 

We converted the editor to run under RT-11 Version 4 
and then set out to measure its performance on four very small 
benchmark environments: 

1. 11 /03, dual RX02 
2. 11/23, dual RX02 
3. 11 /03, RL01 (equivalent) 
4. 11 /23, RL01 (equivalent) 

In contrast to the example of the macro assembly, the 
editor is an interactive program and has many different 
features and operations. We decided to measure several 
typical operations: 

1. Entering the Editor (Startup} 
2. Display one screen (Move and display 7000 

characters) 
3. Move 10 pages (Move 35000 characters. display 

7000) 
4. Finish the Edit (Write the output file) 
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Oregon Software 
Sort-1-Plus 

'' ... I would like to single out two of the 
many products that I have personally 
bought and paid for. The first is OMSI Sort 
Version 1.6.1 have used OMSI Sort since its 
original release as a macro replacement for 
SQWIK and MQWIK, the old DEC type-1 
header sort. It was the best software buy I 
ever made, yielding staggering reductions in 
run time. Version 1.6 contains the final 
additions to a fine product-the macro 
rendition of XQWIK and OQWIK, the extract 
and reordering portions of the sort. 
Amazingly fast and truly flexible. Bravo!' ' 

Software 
Techniques DISKIT 
'' The second entrant to my ' Hall of 
Fame' is a package from Software 
Techniques called DISKIT. 
. .. Using DISKIT, I created 130 accounts and 
fully extended their centred UFD's in three 
minutes and forty seconds (a job that used 
to take four to eight hours). I then copied the 
full contents of a 300 Mb AMOS equivalent 
to this new 'well structured' disk in 
45 minutes, optimising clustersize and 
contiguity in the process. I (for once) was 
speechless ... The documentation is 
excellent. In short, this package is the 'final 
solution' to structured disks, eliminating all of 
the time and complexity and reducing the 
job to one of the simplicity of a SAVRES.,, 

Edito r Dave Mallery 
reprinted from March 1981 
RSTS Professional magazine 

Recommended by RSTS Professional 
Now available from RTP. 

*Is a complete replacement for 
$SORT - no other software required 

*Sorts in excess of 32767 records 
*Handles records across block boundaries 

* DSU A disk backup utility for creating 
optimum structures. 

* DIR A complete replacement for $01 RECT 
that runs twelve times faster 

*OPEN An 'open files' display 
Call Ed Patient or Steve Coll ins program ('control F') 

*Up to 50 times faster than 
$SORT 

*Costs £600-00 

re:JL Tlrl'B F1CCLCT8 

*LIBRARY For BASIC PLUS 2 
users a library of disk handling 
routines 

*Costs £1250-00 

1 Paul Street. London EC2A 4JJ . Telephone 01 -588 0667 

OMSI. Sort-1-Plus are trademarks of Oregon Software. DEC. RSTS are trademarks of Olgttal Eqwpment Corp . DISKIT. DSU are trademarks of Software Techniques tnc .. 
Portland. Oregon Maynard. Mass. Los Alamitos. Ca 

CIRCLE 5 ON READER CARD 

page 9 
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The results shown in figures Sand 6, were interesting. ning past characters involves all the work of printing except 
the actual physical printing (since the spooler must still 
count lines. etc.) and this time was comparable to that of 
the editor. given that the editor must do extra work to 
enable the user to backup in a document. Printing was as 
expected somewhat cpu intensive. Except for program 
startup. printing is essentially cpu bound. 

Some conclusions are: 
1. Invoking a program is. understandably. very disk 

speed dependent. The size of the editor ( 120 blocks) 
makes its startup time on floppy disks very slow (23 
seconds). 

2. Display speed is cpu intensive. More so than ex­
pected. Disk speed plays only a minor part in how 
fast one can move in a document or file by small 
amounts. 

3. Finishing an edit is disk bound . 
What do these conclusions mean? Primarily, if one was 

engaged in editing a few documents. but each edit con­
sumed a long time. a 

This implies several things. First, on a small floppy disk 
system. it is much better to print one document of SO pages 
than S of ten pages, but if you are going to print S of ten 
pages. try to print them all at once and only invoke the 
spooler once. Finally, although the spooler is cpu intensive. 
by itself on an 11 /03 it probably can still drive a 1200 baud 

faster processor is 
better than a faster 
disk. For frequent. 
small edits. a faster 
disk makes a lot of 
difference. 

From this compo­
nent benchmark we 
arrived at some 
answers. but since we 
were surprised at the 
cpu intenseness of 
displaying characters 
we decided to also 
look at the cost of 
printing. For the word 
processing system the 
print spooler does not 
simply copy a file to 
an output device. It 
must do much of the 
complicated work and 
in fact determines 
spacing. line wrap­
ping , page breaks, 
proportional spacing, 
footnotes. and many 
other things itself. We 
did a short and simple 
component test of the 
spooler on the same 
configurations: 

1 . Start the spooler 
2. Scan past 32000 

characters with­
out printing 

3. Print one page 
The results are 

shown in figures 6 
and 7. 

Here we were not 
very surprised. Start­
up was again very 
disk bound (the 
spooler is approx­
imately the same size 
as the editor). Scan-

UNIQUE 
R STS UTI Lill ES 

ENHANCE 
DEC® SYSTEMS 

CALOUT permits user to dial up a second CPU and ex­
change data files of any kind 

CONTRL provides remote interactive training and user sup­
port. Complete log file of session may be kept. 

DOC makes 4 logical terminals out of 1 physical term­
inal. Complete log file of each job session may be 
kept. 

IMAGE allows DOC log file to be played back intelligently, 
one frame at a time. 

MON ITR records entire dialog of selected job-session in 
a secured log file. This is invisible and unintru­
sive to user being monitored. 

LOCK simplifies and generalizes menu creation. Limits 
user to authorized menu. Records tasks run. 

• No installation, simple to use • Clean, certified 
• Inexpensive, low overhead 

r---------------
I Please send me details on I 
I D CALOUT D DOC D MONITR I 
I D CONTRL D IMAGE D LOCK I 
I Name ----------- I 
I Phone( I 
1~m~~ I 
jAddress I 
!City I 
L __ c:'.:._c_a1_1 J_anet (617)275-6642 __ _J 

CIRCLE 6 ON READER CARO 

CLYDE 
digital systems 

Box 348 

Bedford, MA 01730 

printer continuously. 
Only printing to a fast 
printer. multiple 
devices or providing 
simultaneous editing 
and printing would 
the faster processor 
really help. 

These examples 
of component bench­
marks demonstrate 
what simple elapsed 
time benchmarks can 
do if they are well 
planned and well ex­
ecuted. Often times it 
is not the physical ac­
tivity of benchmark­
ing that is difficult 
but the planning and 
the interpretation of 
the results. Hopefully 
these examples have 
given you some ideas 
for benchmarks on 
your system. 

Component 
benchmarks though 
are only part of the 
picture. In future ar­
ticles we will examine 
program instrumen­
tation. a method to 
measure specific pro­
gram performance. 
operating system op­
tions and how they af­
fect peformance, 
combined and system 
benchmarks which 
are methods to 
measure the perfor­
mance of multiple 
components . and 
hardware contribu­
tions to performance. 

This is a partial 
listing of the 
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; TERMINAL TYPES 

KL11 # 1. ;#OF KL11 TYPE INTERFACES 
(INCLUDING CONSOLE) 

PK11 # 4. ;# OF PSEUDO-KEYBOARDS 

DH11 2. ;#OF DH11 MULTIPLEXERS 
DM11BB 0 ;1 IF DM11 BB"S; ELSE 0 
DHONL 16. ;NUMBER OF LINES ENABLED 
DH1NL 16. ;NUMBER OF LINES ENABLED 

DZ11 2. ;#OF DZ11 MULTIPLEXERS 
DZ11AB 1 ;1 IF DZ11A/B"S; ELSE 0 
DWNL 8. ;NUMBER OF LINES ENABLED 
DZ1NL 8. ;NUMBER OF LINES ENABLED 

; TERMINAL OPTIONS 

MULTTY ;1 IF MULTI-TERMINAL OPTION; ELSE 0 
;1 IF ECHO CONTROL OPTION; ELSE 0 EKOCTL 

; DISKS 

CNT.DB 2. ;# OF RP04/S/6"S; ELSE 0 

; OTHER DEVICES 

TM02 1. ;#OF TU16/TE16/TU45/TU7TS; ELSE 0 

LP11 2. ;# OF LINE PRINTERS; ELSE 0 

; SYSTEM PARAMETERS 

JO BM AX 

LOG I CL 

QSTATS 
JSTATS 
DST ATS 

48. ;MAXIMUM # OF JOBS 

SO. ;# OF SYSTEM WIDE LOGICALS 

;1 FOR QUEUE STATISTICS 
;1 FOR JOB STATISTICS 
;1 FOR DISK STATISTICS 

FIGURE 1 

11 /03. RX02 Single Floppy 
11 / 03. RX02 ... RLO 1"" Winchester 
11 /03. "" RL01 ·· Winchester 

11 / 23. RX02 Single Floppy 
11 / 23. RX02 ... RLO 1"" Winchester 
11 / 23. "" RLO 1"" Winchester 

11/34. RX01 . RL02 
11/34. RL02 
11 /34. RL02 (RSTS/ E) 

11/44. RL01 
11 / 44. RL02 
11 / 44. RL02 (RSTS/ E) 
11 / 44. RK07 (RSTS/ E) 

11170. RP06 (RSTS/ E) 

Unless otherwise indicated. the operating system is RT-11 V4. 
The "" RL01 "" Winchester is the Data Systems Design DSD 880. 
The macro assembler from RT-11 Version 4 is being used. 

FIGURE 2. Environments 

CONFIG.MAC file used in the sample macro assembly com­
ponent benchmark. It includes only the non-zero values in 
that file. 

Processor Disk(s) Elapsed Seconds 

11 / 03 RX02 403 
11 / 03 RX02 + RL01 386 
11 / 03 RL01 262 

11 / 23 RX02 243 
11 / 23 RX02 + RL01 228 
11 / 23 RL01 143 

11 / 34 RX01 278 
11 / 34 RX01 + RL02 250 
11 / 34 RL02 131 
11 / 34 RSTS/ E RL02 140 

11 / 44 RL02 79 
11 / 44 RSTS/ E RL02 83 
11 / 44 RSTS/E RK07 82 

11170 RSTS/ E RP06 68 

FIGURE 3. Macro-11 Assembly (TTDVR) 

"'j "' 
"' .,, 

,,,_j 

"~ " 
m 
,, 
"' 
22 

2'00~ 
.,s.j 
150~ 

"l "' 
' .. 
' . I I I I I I I 

11/0l 11/0] 11,.ll 111'2'] 11/]4 \\/]4 1\t'\4 \l/U 11"44 ll/44 11/XI 
lillll RTll fill\ 1n11 li!lll lillll lilSlS,( RT\\ lilSl!j./( RSTS.l lilSts,-c 
lil><02 lilL01 lil)(02 RLOI R><OI lilLD2 lilL02 Rt.OZ RLOZ RICO lilPOf; 

FIGURE 4. Macro-11 Assembly Time (TTDVR) 

Editor 

Elapsed Time in Seconds 

Component 11 / 03 11 / 23 11 / 03 11 / 23 
Activity Rxo2· Rxo2 · RL01 • • RL01 • • 

Enter Editor (Startup) 24 22 6 5 
Move/Display 7000 78 43 71 36 

characters 
Move 35000 characters 107 71 81 43 
File Document (End) 27 25 5 5 

• RX02 was Digital Dual RX02 drive on VT103 using both drives. 
• • RL01 was DSD 880 Winchester RL01 / 2 equivalent on VT103. 

single drive. 

FIGURES. WORD-11/WAFE Component Benchmark 
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KEY: 
" • 11/03 " 1lhRXl2 

8 1112l ., lt1'lRXl2 
• ll/DJ ,. 1lilRUt 
D 11123 1f llhRUI 

Slar lup nov• 71( no"• JSK End Slart.vp Sc;•n l2K frlnt 

Edit.or - - - Spooler--

FIGURE 6. WORD-11 Component Benchmark 

Structured disks for all! 

Announcing 

R EACT2.TSK 
• a 'REACT' replacement that 

locates & extends UFD's 

• all standard 'REACT' functions 
(Delete, Standard, Enter) 

• user specified location and length 
for new UFO. 

• high speed - this product uses 
software developed and licensed 
by Software Techniques, Inc. 

• distributed as an RSX or BP2 task 
on 9 track 800/1600 tape 

Introductory Price: s200. 00 

Single CPU License 

Nationwide Data Dialog 
70 James Way 

Southampton, PA 18966 
(215) 364-2800 

Call For Quick Seruice 

CIRCLE 7 ON READER CARD 

Spooler 

Elapsed Time in Seconds 

Component 11 /03 11 /23 11 /03 11 /23 
Activity RX02* RX02* RL01 • • RL01 • • 

Enter Spooler (Startup) 24 25 5 4 
Scan 32000 characters 86 45 75 37 
Print one page 14 7 12 6 

• RX02 was Digital Dual RX02 drive on vr103 using both drives. 
' • RL01 was DSD 880 Winchester RL01 /2 equivalent on vr103, 

single drive. 

FIGURE 7. WORD-11 Component Benchmark • 
my CHIPS ARE STALE,,, 

.J: WAS UP f\#ID I>OWN IU.L. NIGHT. .. 

I?8 81 . 



September 1981 page 13 
RSTSPROFESSIONALRSTSPROFc:sslONAl.RSTSPROFESSIONALRSTSPROFc:sslONALRSTSPROFESSIONALRSTSPROFCSSIONALRSTSPROFESSIONALRSTSPROFCSSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROF'ESSIONALRSTSP 

IT'S AN 11/40 BORN AGAIN 
... from the editors 

What other kind of computer could the 
RSTS professional have but a RSTS system. 
But what to get? The menu looks like 
Howard Johnson's ice cream selection: 
11123, 11124. 11 /34, 11 /3S. 11140. 
11I44. 11I4S. 11 /SO. 11 /SS. 11 /60. 
11170. Magnum (Able computer) or ?? At 
Toronto last year the RSTS people had a 
paper tape based 11 /20 running RSTS?? 

We wanted something small, small 
enough to be affordable. We wanted 
something big. big enough to hold lots of 
data and be used by many users. We 
wanted something new. new enough to 
have the new big reliable disks. We wanted 
something up to date. up to date enough to 
have all its memory on a single board and be 
semi-<:anductor so it would be fast. We 
wanted something that would be industry 
compatible. so it could have 800/ 1600 tape 
and a single board controller. 

We discovered that all of what we 
wanted was available new. at lower prices 
than the old original equipment except for 
one thing, the processor. It seemed that old 
processors were readily available at very at­
tractive prices. 11 I 40s were about half the 
price of the newer 11 /34 yet seemed to of­
fer the same power. The 11I40 looks like an 
original DEC computer: lots of lights and 
switches, it sort of has the appearance of an 
11 I 4S or an 11 /70. A classic. 

We hunted for a while and learned a 
lot. In order to run RSTS the processor must 
have: memory management (standard on 
the 34). a clock. a stack limit register (KJ-11. 
ours ran without one just fine for some 
time). the EIS board for the 11 /40 (11 /34 
standard again). You will also require 
memory. DL-11 console interface, and some 
type of disk. Of course. in order to connect 
terminals you will need a multiplexer 
(DH-11 ). a tape for backup (TU-10 type) and 
a line printer for high speed output. 

Newman Computer exchange had a 
bare 11 I 40 with EIS but no memory 
management for sale and we bought it. 
Maybe we·re picky. but it seemed awfully 
hard to deal with them: lots of phone calls 
never were returned and they seemed more 
distant that their Michigan location should 
have been. It was close to 6 weeks from the 
time we decided to buy that computer and 
when it was delivered: too long we thought. 
Newman gives a 30 day warranty and they 
check it out carefully before it goes out the 
door and into the moving van. They also in­
cluded the prints and some manuals with it, 
but this can vary from machine to machine. 

We tested their warranty because 
when we powered up there was no S volt 
supply to run the processor. It took a $460 
DEC service call to repair the faulty 
regulator. Newman stood behind their 
machine and paid the bill. no sweat. All in 

SAVE YOUR 
COMPUTER 

The PROTERM 80 saves CPU time by " debugging" on-line without the text editor. Now 
you can run Basic on-line the way Basic was meant to be used. The PROTERM 80 
interacts directly with Basic and permits immediate syntax checking and on-line 
debugging that you have never had before. PROTERM BO's 48 user-defined key 
functions (programmable from the keyboard or downloadable) can save thousands of 
hours in programming time as well as CPU time. With sales of over4,000 CRT terminals, 
our quality and reliability has 
proved second-to-none. DTI of­
fers as standard, a one-year war­
ranty. For data entry as you have 
never before seen, write to DTI 
for more details about the PRO­
TERM 80. 

DATA TERMINALS CORP. 
45 West Street 
Medfield, Mass. 02052 U.S.A. 
Tel. (617) 359-4188 
TELEX 924-325 

THE PROTERM 80 
CIRCLE 8 ON READER CARD 

all, they were distant, honest, snappish or 
short with us sometimes. slow, but in the 
end delivered what was promised and stood 
behind what they sold. We would buy from 
them again if they had the right piece at the 
right price. Why don't they advertise? 
Maybe Al Newman knows? If we all tell him, 
he might get the message. 

We now had this wonderful 11 /40 
with 16KW of DEC memory up and running 
a toggled in memory diagnostic 24 hours a 
day. What next? Let me give you a small 
anatomy lesson on PDP-11 ·s. The processor 
and all other components plug into a six slot 
high backplane. Those that use all six slots 
are called HEX high modules. four slotters 

are QUAD height modules. two slots and 
you are a DUAL height module, while the 
lowly one slot is a SINGLE height module. 
These backplanes come in a variety of con­
figurations. There is a processor backplane. 
a memory backplane. a DH-11 backplane. 
other controller backplanes. and last the 
standard UNIBUS backplane that comes in 4 
wide or 9 wide varieties to hold 4 or 9 
modules. Well , our 11 /40 had the processor 
backplane with the processor in it. The proc­
essor backplane also holds the memory 
management board, the stack limit board, 
the DL-11 console interface board, the KW-
11 L clock board. the EIS board, and the op­
tional FIS (floating instruction set board, 
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~,,_,<::> $200. RSTS/E* v~ ((' 
WORD PROCESSOR (('u_', 

CB EDIT.BAS 
Basic-Plus· program with VDT input, 
window edit and document save. Add, 
locate, change, replace, delete, block 
move and copy merge , etc. Crash 
and operator error recovery. Supports 
DEC, Hazletine and Mime standard 
VDT's. Others easy to add . 

Fully formatted output (margins, justify, 
center, underscore, super-sub-script, 
readers , page numbers, etc.), to type­
writer, line printer or disk. Bidirectional 
driver for Diablo-Xerox 16-17. 

User's manual and source 
code included. 

9-Track $200. RKOS $260. ppd 
T. F. Hudgins & Associates, Inc. 

P. 0 . Box 10946, Houston, Texas 77018 
Woods Martin 713/682-3651 

·TM Digital Equipment Corporation 
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which is on the 11I40 not supported with 
the 4 word math package and it. therefore. is 
almost useless). The only other backplane in 
the computer was a memory backplane capa­
ble of holding 32KW of old DEC memory. 

No other backplane (DD-11 C for 4 
modules. DD-11 D for 9 modules) was in the 
computer! Fortunately these are available 
from many used sources, new from DEC or 
new from several other suppliers. We opted 
for a new 9 module backplane from Able 
computer (see inside back cover). While the 
DEC backplane is a wire-wrap nightmare. 
the Able people have managed to do it with 
only one wire wrap (tell you about that one 
later): it is all a multi-layer printed circuit 
board. neat and compact. Installing a 
backplane should be easy; just mount it in 
the box (BA-11) and plug in the two power 
connectors. Our connectors. male and 
female. would not mate. Old style BA-11 
and new style backplane. Order old style 
connectors. install and you 're ok. Thank you 
DEC supplies catalog and 800 number! 
OOPS. extra wires on the backplane that the 
prints say shouldn 't be there. They are right; 
the backplane has wires for battery backup 
of Semi-Conductor memory and some + 20 
Volt wires that our BA-11 doesn't have. Just 
wrap them up and don't connect them. 

Now we have a computer, small 
memory. and a 9 module backplane. We 
decided to remove the small bulky DEC 
memory and replace it with a single board 
256KB memory. We took CDC because it 
was available right then, but today it is 

available from most of the memory sup­
pliers. It is parity memory. but it requires an 
external 7850 parity controller. Some of the 
new ones have all of this right on the board 
itself. The memory comes with good in­
structions on installation and configuration 
so in it went. On went our toggle in 
diagnostic and we were running our tests 
on 32K of MOS memory in a new backplane. 
In order to access more that 32KW on an 
11 I 40 you must have the memory manage­
ment board. We shopped around again and 
found one with the COMPUCOM people in 
Atlanta. GA. Nice people. Shipped it im­
mediately. While installation of this board is 
easy (it goes in the processor slot assigned 
for it). there are options on about 3 other 
processor boards that have to be changed. 
This will require some soldering of wire 
straps on these boards. all indicated in the 
memory management manual and the 
11I40 processor manual as well as on the 
prints themselves. Once these changes were 
made and a new diagnostic toggled in, we 
were running diagnostics on the entire 
256KB of memory. We later found that the 
KJ-11 should have been included with the 
memory management and the folks at 
Compucom shipped it right out. 

Next issue: The disk, The magtape, The 
multiplexers, The printer. • 

The RSTS PROFESSIONAL recogn izes that a problem does exist in our industry with illegal use of software. 
With this issue we begin a series on these problems - and solicit your comments and suggestions for this feature. 

Have You Stolen Any Good Software Lately? 
Richard A. Marino. Data Processing Design, Inc. 

You are probably a thief! If not, you probably harbor 
one or are an accomplice to one. I used to have high expecta­
tions. but I no longer believe in honesty - when it comes to 
software. Almost all of us. have. at one time or another, 
been a SOFTLIFTER. 

Is the theft of software that pronounced? BELIEVE IT! 
It's not always the kind of theft you might think. There cer­
tainly are cases of intentional. for-profit, thievery. Unfor­
tunately vendors are finding that former employees who 
claim they are not stealing software but just re-inventing it 
find little support from the judiciary. But most software 
theft is less pronounced and rather innocent. It's the casual 
borrowing of software from another site to 'try it out'. Or 
running software you've purchased for one system on three. 
And it's not just the small companies - one of our users. a 
multi-million dollar institution. just got caught running 
WORD-11 on two unlicensed systems. 

This type of theft is hard to track. People do not fink. I 
don't even expect my best friends and most faithful 
customers to tell me when they suspect somebody is run­
ning DPD's software illegally. This type of theft is un­
policable - but it is damaging. When a company like ours or 
any other large, successful software house puts decades of 
work in developing and documenting a product. it deserves 
the benefits. This casual thievery in the long run hurts the 

user community as well. The investment in designing and 
building a new product along with the costs of documenta­
tion and support are more difficult to justify if one can 't pro­
tect the investment by stopping the theft of the software. 

The intangible nature of software and the difficulty of pro­
tecting it from clever as well as casual thievery weighs heavy 
on the minds of software producers. Some go to great effort to 
protect the software. sometimes including complex security 
routines in their software. But there are no perfect solutions. 

What will be the result of this continuing illegal activ­
ity? There will certainly be more and more lawsuits. Despite 
the three-year wait we face to get a trial date and the 
possibility that there will be no monetary reward for win­
ning our case. like all software producers we must pursue 
cases of obvious theft to their conclusion in court. Higher 
priced software may also be the result. to cover some of 
these new unexpected costs of the marketplace. Perhaps 
there will be fewer products coming to market and less in­
novation from the small software house unwilling to risk 
the callousness of the open marketplace. The problem is 
growing. It is racking the microcomputer marketplace and 
is threatening those of us producing software for the busi­
ness minicomputer market as well. It is unfortunate we 
face this problem - and believe me we face it together. In­
nocent theft is still theft and it is not a victimless crime.• 
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''Don't 
buy a 
PDP11'' 

VAX, PDP & DEC are trade marks of Digital Equipment Corporation 

r-----------------------1 
HAMILTON RENTALS 

6 Pearl Court, Allendale, N .J . 07401 

PLEASE RUSH ME A QUOTATION BASED ON THE 
FOLLOWING SYSTEM: CIRCLE ONE ONLY IN EACH LINE 

Processor Mine 11/ 03 11/23 11/24 11/ 34 II 44 VAX 111750 

Disks RXOZ RLO I RLOZ RK07 RM02 RM80 

Operating System RT! I RSX llM RSTS/ E VAX/ VMS CTS 

Software RABBIT RSTS UTILITI ES RABBIT VAX UTI LITIES 
WORD PROCESSING OTHER ------

Rental 6 Months 12 Months 18 Months 

Name 
Position __________________ _ 

Company ------------------
Address _________________ _ 

City ________ State ______ Zip __ _ 

Telephone Number ______________ _ 

RS 

" ... With departmental budget cuts, high interest rates, 
hardware prices falling back, an upgrade down the 
road .. . " 

"But I've always bought PDPlls. They're the best." 

"I didn't say don't USE a PDPll ... just don't BUY one!" 

"Huh?" 

"HAMILTON will rent you the latest in DEC 
systems - popular 11 I 23s, hot new 11I24s and 
11I44s, and all on a simple no-deposit monthly pay­
ment basis. Great for fitting into tight budgets. You'll 
get prompt delivery, the systems configured the way 
YOU want them, AND they'll bundle in your choice 
from HAMILTON's extensive software and utilities 
library." 

"That sounds great , but don't these rental schemes lock 
you in for 5 years?" 

"No, not if you rent from HAMILTON. If you know 
you're never going to change so much as a terminal for 
3-5 years, then go talk to your bank about a long term 
lease. But, if you want the flexibility of upgrading either 
all or any part of your system when you need to, then go 
talk to HAMILTON about rental. They'll listen." 

"That's really interesting . I didn't know I had that kind of 
rental alternative ." 

"And what's more, you can talk to HAMILTON about 
their rental-with-purchase-option plan which gives 
you the right to buy the system when you're ready." 

"But will DEC maintain my HAMILTON rental systems?" 

"DEC maintenance is already INCLUDED in your 
monthly rentals. Plus, HAMILTON handles all the 
shipping and guarantees you a really smooth installa­
tion." 

"HAMILTON certainly has a comprehensive rental pro­
gram ." 

"Of course. They have more experience in renting DEC 
systems than anyone else, with thousands of installa­
tions in Europe and North America." 

"You know, if they hadn't limited my department budget 
this year, I could have gone straight to a VAX 11 / 750. 
Hey. I don't suppose HAMILTON rents . . . .. " 

"11/750s? Of course! Call them now . . . 
Toll Free 800- 631-0298 

In New Jersey 201-327-1444 
In Canada 416-251-1166 

or complete the coupon for an individual rental quota­
tion on a system of your choice." 

Pearl Court, Allendale, N.J . 07401 
One Penn Plaza, New York, N. Y. 10119 
415 Horner Ave., Toronto, M8W4W3 

LONDON PARIS DUSSELDORF CALGARY 

CIRCLE t 0 ON READER CARD 
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VERSION 2.1 NOW AVAILABLE: 

QUE-11 - V2.1 
ONE JOB SPOOLER 

FOR RSTS/E CONTROLS 
ALL SPOOLING 

QU E-11: 
• DEC QUE Compatible 
• One job controls all spooling 
• Saves small buffers and job slots 
• Spawns jobs as needed 
• Handles line printer and keyboard 

spooling 
• Controls as many BATCH JOBS 

as pseudo-keyboards 
• Full parameter replacement in 

QUE calls 
• " DO" command replaces indirect 

processors 
• QUEMAN SYS call supported 
• Program deliveries - NOW 
• Only $995 single cpu license 
• Trial Version $100 

For more information contact: 

On Track Systems, Inc. 
P.0Box245 

Ambler, PA 19002-0248 
Phone: 218/542-7133 

CIRCLE 11 ON READER CARD 

Software 
Product 
Description 
Product Name: LOCK-11 Version Z.O 

Description: 

Lock-11 is a security superstructure built upon the 
standard RSfS password structure that provides the 
following extensions: 

• Absolute control of system access by keyboard. 
Manager may limit any keyboard to certain ac­
counts or groups of accounts and control time of ac­
cess. 

• Auto-login (with or without password) and chain 
with specified core common contents by KB. 

• Real time system surveillance. Manager specifies a 
list of alarm keyboards which log all infractions and 
probes as they happen. Opser is not required. 

• Password knowledge is no longer carte blanche 
system access. System detects unauthorized use of 
passwords. Privileged passwords don't work on 
non-privileged keyboards. Non-privileged passwords 
work only on specified keyboards. 

• Manager may establish special priority/burst set­
tings by KB. 

• Manager specifies a list of console keyboards from 
which security file editor may operate. 

Minimum Hardware/Software Required: 

Any valid RSfS/ E system running Version 7.0 or later. Any 
version of RSX emulation is needed. 

Support: See License Agreement 

Installation: User Installed 

Ordering Information: 

Available on 9 track 800 or 1600 BPI tape. Multiple CPU dis­
count schedule: 

First license 

Second thru Third license 

Fourth thru Twentieth license 

0% discount 

50% discount 

70% discount 

Licensed users desiring source code for internal use only 
must execute a separate Program Sources License Agree­
ment. Sources are available at ten times the initial license 
fee. 

License Fee: 

Single CPU license: $850.00. Annual maintenance at 12% of 
current list price. 

Contact: 

Dave Mallery 
Nationwide Data Dialog 
215-364-2800 

CIRCLE 12 ON READER CARD 
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10 

90 
200 

1000 

1040 

1200 

1600 

1620 

18 8 0 

2000 

2020 

2100 

2190 

2800 

2820 

LD1 : [ 1,3] EXTEND.BAS 
By Scott Banks and Nationwide Data Dialog 

I 
I 
I 

EXTEND 

EXTEND.BAS 

I WE TUE AN INPUT FILE (DEFAULT , BAS) AND CREATE AN 
I OUTPUT PILE (DEFAULT ,BES) THAT WILL BE IN EXTEND llODE. 
I IP THE FIRST LINE OP THE PROGRAM IS NOT LINE l, WE WILL 
I A LINE l WITH AN EXTEND STATEllENT, OTHERWISE, YOU MUST 
I 'EXTEND' YOURSELF. 

ADD 
ADD 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

\ 
I 

A NOTE ON COMMENTS, BASIC-PLUS, UPON SEEING A 
LINE-PEED APTER AN EXCLAMATION POINT, TUES ALL FOLLOWING 
TEXT AS COMMENTS. WE WILL ADD THE ' I ' IP NECCESSARY, 
HOWEVER, POR ANY LINE THAT CONTAINS AN 'I', WE MUST ASSUME 
THAT IT IS POR COllllENT PURPOSES. IP YOU HAVE AN 'I ' IN 
QUOTES (A PROGRAM CHAIN TO [l,3) PERHAPS), YOU MOST EXAMINE 
THIS AND REPAIR IT YOURSELF IP NEED BE , 

PROGRAMS, OR PROGRAM SECTIONS THAT PREVIOUSLY WORKED 
IN EXTEND llODE ARE SELDOM A PROBLEll. THERE MAY BE SOflE 
COMPLICATIONS IN CONVERTING CODE THAT WAS ORIGINALLY WRITTEN 
POR NOEXTEND llODE, IN EXTEND MODE, UNLIKE NOEXTEND llODE, 
SPACES OFTEN TUE ON GREAT SIGNIFICANCE, 

BASIC-PLUS UYWORDS MUST NOT CONTAIN SPACES IN EXTEND : 

P N E N D 
PNEND 

SPACES MUST SEPARATE KEYWORDS: 

1020 
1020 

GOT01090 
GOTO 1090 

AND WATCH LSETS AND RSETS Liit! TRIS : 

4320 
4320 

LSETA.$ • 'ZZ' 
LS!T A$ - I zz I 

(NOEXTEND) 
(EXTEND) 

FINALLY, ONCE A PROGRAM HAS BEEN CONVERTED AND WHATEVER 
YOUR PROBLEllS, ALL EDITING CAN THEN B! DONE WITH TECO, 
A BARGAIN AT TWICE THE PRICE I 

GOSUB 19600 
P,BAS\ • l\ 
P,BES\ • 2 \ 

GOSUB 2000 OPEN INPUT FILE 

GOSUB 3000 OPEN OOTPUT FILE 

GOSUB 3200 BUILD OUTPUT PILE 

GOSUB 2800 CLOSE INPUT PILE 

GOSUB 3800 CLOSE OUTPUT PILE 

GOTO 1000 

OPEN INPUT PILE 

PRI NT l ltB\ , 'Input file? '1 I EOP -> 32767 
\ INPUT LINE I KB\ , 1$ 
\ P. BAS$ • CVT$$(Z$,255\-6 4\ ) 
\ GOTO 32767 UNL ESS LEN(P ,BAS$) 
\ P,BAS$ • P,BAS$ + ',BAS' 

UNLESS INSTR(l\,P , BAS$, ', ') 

OPEN F,BAS$ FOR INPUT AS PILE P , BAS\, 
RECORDS I IE 4096\, 
MODE 8192\ 

RETURN 

CLOSE INPUT PILE 

CLOSE P.BAS\ 

3000 

3020 

3040 

3100 

3190 

3200 

3220 

3240 

3280 

3300 

3320 

3340 

3360 

3390 

3800 

3820 

3990 

1'600 

19800 

19810 
19820 
19990 

20000 

32000 

32500 

\ 
\ 
\ 

\ 
I 

OPEN OUTPUT PILE 

PRINT tJ:B•, 'Output file? '1 
INPUT LINE IKB\, Z$ 
P , BES$ • CVT$$(Z$,255\-64\) 
IP P.BES$ • '' 
THEN Z' • INSTR(l\,P.BAS$+'.' , '.') 

F.BES$ • LEPT(P.BAS$,Z\-l\) 

P.BES$ • F.BES$ + '.BES' 
UNLESS INSTR(l\,P , BES$, '. ') 

OPEN P.BES$ POR OUTPUT AS PILE P , BES\ 

RETURN 

CONVERT • BAS PROGRAM TO , BES 

BAS, COM\ • 0\ I NOT IN COllllENT llODE 

\ 
\ 
\ 

INPUT LINE IP. BAS\, BAS, LIN$ 
Z$ • CVT$$(BAS,LIN$,-1') 
Z\ • ASCII(RIGHT(Z$,2\)) AND 127\ 
IP LEFT(Z$,l\) <> 'l' 
OR LEPT(Z$,l\) • 'l' 
AND Z\ >• 48\ AND Z\ <• 57\ 
THEN PRINT IP, BES\, 'l' I CHR$ ( 9\ ) I ' EXTEND' 

GOTO 3320 

INPUT LINE IP, BAS\, BAS, LIN$ I EDP - > 3390 

BAS.LIN$ • CHR$(9\) + 'I' + CVT$$(BAS.LIN$,8\) 
UNLESS LEPT(CVT$$(BAS , LIN$,8') ,l\) • 'I' 
IP BAS.COM\ 

\ 

\ 
\ 
\ 
I 

BAS.EOL\ • ASCII(RIGHT(BAS,LIN$,LEN ( BAS.LIN$))) 
IP BAS,EOL\ 
THEN BAS.LIN$• CHR$ ( 9\) + ' I' 

IP LEN(BAS.LIN$) <• 2\ 
PRINT IP, BES\, CVT$$ (BAS , LIN$ , 4\) 
BAS.COM\ • 0\ 
GOTO 3300 

BAS.COM\ • INSTR(!\ ,BAS.LIN$,' I') 
BAS.COM\ • LEPT(CVT$$(BAS,LIN$,8') ,l\) • 'I' 

\ PRINT IP.BES\, CVT$$(BAS.LIN$,4') I CHR$(9\) I ''' 
\ GOTO 3300 
I 

RETURN 

CLOSE OUTPUT FILE 

CLOSE F.BES\ 

RE TORN 
I 
I > ------ S T A N D A R D I N I T I A L I I A 'I' I 0 N --- ---

ON ERROR GOTO 19800 
\ ltB\•12\ 
\ OPEN 'KB: ' AS FILE ltB\, llODE 4\ 
\ RETURN 
I 
I > ------ L 0 CAL ERR 0 R TRAP S - ---- -------------

I 
I > 
I 
I > 
I 

E\•ERR 

RESUME 3390 IF ERL•3300\ IF E\•ll\ 
RESUME 32767 IP ERL•2020\ IP !\•ll\ 
GOTO 32000 

SOURCE EOP 
INPUT EOF 

S T A N D A R D R 0 U T N E S ---- --------------

S T A N D A R D E R R 0 R T R A P S - - - ------- - -

ON ERROR GOTO 
\ STOP 
I 

32560 

32767 

D!P PNE$(E\)-cvT$$(RIGH'l'(SYS(CHR$(6\)+cHR$ ( 9\)+CHR$(E\)) ,3\) ,5\) ' 
2990 RETURN 

r 

Word 
Processing* 

RSTS/E 
*Word·11 by 

Data Processing Design, Inc. 
181 W. Orangethorp Avenue 

Placentia, CA 92670 

• • • • • • 

I 
END 

On Track Systems Provides: 

Sales ) 
Service 
Installation 
Demonstrations 
Training 
Consulting 

At your 
convenience! 

At your 
office! 

CIRCLE 13 ON REAOER CARO 

On Track 

Systems, Inc. 
P .O . Box248 

Ambler, PA 19002-0248 
(2HS) 842·7133 

• 
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And we'll get 'em on their way to you right away -
usually within 24 hours. Exactly what you wanted. 
At the right price. In time. On time. Every time . 
Anywhere in the continental U.S.A. 
You can count on us. 
Because we're The Suppliers. 

DIC Peripherals 
BA11KE 
DD11CK/DK 
DH11AD 
DL 11E 
DZ11-A,B,C,D,E,F 
FP11-A 
MS11LB 
MS11LD 
MSV11DD 
DLV11J 
RM05-AA 
RK07EA 
RK711EA 
RL02-AK 
RL211-AK 
RL01 -AK 
RL11-AK 
RLV21 
RLV11 
RX211-BA 
RXV21-BA 
TJE16-EA 
TWE16-EA 
TWU45-AA 
KDF11 -AD ,HD,HF,HH ,HK 
DR11C 
MR11EA 
VT103-AA, BA 
Call us at (904) 434-1022 

DIC Terminals 
LA 34 DECwriter IV 
LA 36 DECwriter 11 

LA 38 DECwriter IV 
LA 120 DECwriter Ill 
LA 180 DECprinter I 
VT 50 DECscope CRT 
VT 52 DECscope CRT 
VT 100 DECscope CRT 
VT 103 DECscope CRT 
VT 132 DECscope CRT 

Call us at (904) 434-1022 

DIC Supplies 
Disk Cartridges and Packs 
Diskettes 
Diskette Storage Units 
Mag Tape 
Ribbons 
Paper 
Forms Caddy 
Anti-Static Rugs 
Print wheels 
Terminal/Printer Stands 
Forms Bursters 
and Decollators 
Check Signers 
and a whole lot more 

Call us for our complete 
catalogue: 
1-800-87 4-97 48. 
In Florida, call 
(904) 434-1022. 

COMPUTER 
&TERMINAL 
EXCHANGE 

We're The Suppliers 

114 East Gregory Street Pensacola, FL. 32501 

DEC is a registered trademark 
of Digital Equipment Corporation 
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page 20 September 1981 

A WORD ABOUT THE AUTHOR ... 
Rudy Bazelmans is a software Analyst at Sykes Datatronics Inc. where he designs language processors and helps 

maintain a PDP-11 /70. His address at Sykes is 375 Orchard Street. Rochester. New York 14606. 

ARE MACROS WORTH USING? 
By Rudy Bazelmans. Sykes Datatronics Inc. 

ABSTRACT 
Often programmers fail to utilize the tools which are available to increase produc­
tivity. One powerful tool for the programmer is macros. This paper discusses the ad­
vantages and disadvantages of using macros and addresses the question of whether 
to use a macro preprocessor or a macro assembler. 

Introduction 

It is often necessary for programmers to repetitiously 
program particular sequences of code. Examples of these 
repeated sequences would be: 

• Standard parameter passing and subroutine linkage. 
• Stack and register manipulation. 
• Test and branch sequences. 
• 110 routines and their calls. 
• Error checking and aborting. 
• Multiple byte arithmetic operations. 

Many of these items are particularly error prone and re­
quire a certain amount of thought each time the routine is 
copied. Macros can offer a solution to some of these 
problems because they possess the conciseness of assembly 
language along with the ease of use of a high level language. 

Macro instructions are one line abbreviations for a 
group of instructions. The programmer initially defines the 
group of instructions which make up the macro. Then 
subsequent calls to this macro will be expanded in-line. 
Macro instructions look very similiar to ordinary assembly 
language instructions. The parameters (or operands} passed 
on the macro call are used by the macro processor to 
customize each call. 

Although macros have been used by programmers to 
simplify the programming of assembly language. they have 
also played an important part in the development of high 
level languages. SNOBOL for example. was initially im­
plemented using macros. Fortran and PL/I have been 
revitalized thru the use of a structured macro package called 
Ratfor (RATional FORtran}. Editors such as TECO (VTEDIT 
and EMACS} are incredibly powerful , this is partly due to 
their macro capability. Another area of computers which is 
heavily dependent on macros is system generation. On many 
Digital Equipment and Data General computers the system 
monitors are customized by having the user answer a 
number of questions and using these answers to include or 
exclude certain elements of the monitor. 

Purpose 

The main purposes of using macros are: 

1. As an organizational tool to aid in the layout and 
design of a program or system. 

2. As an abbreviation mechanism to help simplify the 
coding and understanding of programs. 

3. As an error checking tool to aid in writing bug free 
code. 

4. To aid in the correction of errors and changing pro­
grams. 

Advantages of Using Macros 

1. After a macro is developed, only one line of code is 
needed to perform a repetitive task. The time re­
quired to develop a macro is usually only as long as 
the time needed to program the sequence of code 
the first time and check it when it is used the 
second time. 

2. Using macros reduces the number of bugs within a 
program because macros relieve the programmer of 
much of the housekeeping. A well designed macro 
will perform defaulting. error checking and local op­
timization. This reduces the amount of time which 
a programmer spends thinking about repetitive 
tasks. 
A. When certain parameters are not specified in 

the macro call. the macro can use default values 
in the expansion. For example. if no output 
device is specified. the macro can assume the 
output device is the terminal and generate the 
appropriate code. 

B. The macro can do error checking by flagging 
conflicting or missing parameters. 

C. If desired, local optimization can be accom­
plished automatically. For example, jumps can 
be replaced with brariches and adds replaced 
with increments. 
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3. Macro calls usually consist of only one line of source 
code. As a result: 
A. The size of the listing is reduced. therefore 

reducing paper costs. output and processor 
time. 

B. Programs which contain macro calls are often 
easier to read and understand than programs 
which do not use macros. 
1) Macro calls hide confusing details which 

make programs hard to read . 
2) For programs which must execute very 

quickly, calls to subroutines can be replaced 
with macros instructions to insert the 
desired code in-line. This preserves the 
readability and ease of programming 
characteristic of subroutines, but eliminates 
the overhead of subroutine linkage. 

C. The program entry time is reduced which frees 
up processor and terminal time. 

4. Using macros reduces the number of bugs within a 
program because once a macro is debugged, its in­
ternals do not have to be rechecked . 

5. Although macro definitions must be stored on disk. 
space is conserved because libraries of macros can 
be shared among users. 
A. Macros which are common to all programs can 

be stored in the system library and referenced 
by everyone. 

B. Macros which are common to all the programs 
within a particular product line can be stored in 
the product library. 

C. Any macros which are specific to a particular 
program will have to be stored within that pro­
gram, but disk space will still be conserved. 

Disadvantages of Using Macros 

1. Macros could have the effect of complicating pro­
gramming if the programmer carries them too far. 
For example. the programmer may have too many 
parameters on the macro call making them difficult 
to read. Or he might try to handle too many special 
cases and as a result. increase the chance of errors. 

2. In order to handle many cases. poorly designed 
macros could generate unnecessary code. An exam­
ple of this would be a macro which unnecessarily 
saves all the registers. 

3. In non real-time applications. users could inap­
propriately use macros to generate code in-line 
when the code should actually be made into a 
subroutine in order to conserve memory. Macros 
which have many lines of code which are non­
variable are an example of this programming flaw. 

4. There is sorne machine overhead involved in defin­
ing and referencing macros. The language processor 
(macro preprocessor or macro assembler) must in­
itially read in the definition of each macro. then for 
each macro call, the actual paramet ers are 
substituted for the formal parameters found in the 
definition. There is no overhead on the resulting ob-

ject code, only in the time spent translating the 
source program. 

Advantages of Using a Macro Assembler Over a Preprocessor 

1. The macro assembler has more flexibility because it 
can use the information contained within the sym­
bol table. It is also possible to use EQUs and SETs to 
count loops and nesting levels. 

2. Macros can be expanded without making additional 
passes through the input file and no intermediate 
file needs to be generated. 

3. Many routines needed to expand the macros 
already exist in the assembler. such as: read a line. 
test the statement type, convert routines. etc. 

Disadvantages of Using a Macro Assembler 
Over a Preprocessor 

1. Designing a good macro assembler is complicated 
and will take more time than a macro preprocessor. 

2. The macro assembler will be larger than an ordinary 
assembler. and since the code, symbol table and 
macros must all reside in memory at one time. the 
programmer will be limited in the number of sym­
bols and macros which may be used. In order to pro­
gram large applications using a macro assembler. a 
Linker is usually required . Table 1 shows the 
estimated amount of memory available for sym­
bols. macros or both, for each laguage processor. 
The memory sizes are based on a job size of 28KW. 
As shown in the table. using a preprocessor and an 
assembler offers the user approximately 2% the 
amount of memory for symbols and macros. 

TABLE 1 

language memory for 
processor macros symbols both 

preprocessor 24kw 
assembler 20kw 

macro-assembler 16kw 

3. Since no temporary file is generated during the first 
pass of the assembler. all macro calls must be re­
expanded during pass two. 

Advantages of Using a Preprocessor Over a Macro Assembler 

1. A preprocessor allows the programmer to use the 
power of macros to help program both high and low 
level languages. Besides being used with most 
assembly languages. macros have been successfully 
used with high level langu·ages like Basic. Fortran 
and C .. Macros haye also been used with several 
editors like TECO and EDIT. 
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2. Macro languages can be fairly complicated, and a 
preprocessor allows the same macro syntax to be 
used with any assembler or compiler. This reduces 
the training time for employees. 

3. The amount of memory for macros within a 
preprocessor would be about twice as much as 
within a macro assembler and the amount of 
memory available for symbols within an assembler 
would be about 60% more than the memory 
available within a macro assembler. 

4. A preprocessor would be easier to design than a 
macro assembler and would take less time to imple­
ment. 

5. A preprocessor expands the macros once whereas 
the macro assembler must expand them twice. 
thus reducing processing time. 

Disadvantages of Using a Preprocessor 
Over a Macro Assembler 

1. Many of the routines which are in the assembler 
must be duplicated within the preprocessor. 

2. A preprocessor must make a pass through the 
source file. 

3. A preprocessor must generate a temporary file for 
use as an input file for the assembler. 

Structured Macros 

A group from Duke University in North Carolina 
developed a set of structured macros early in 1974. These 
macros were implemented in order to provide PASCAL-like 
control structures for the PDP-11 assembly language. This 
package of macros called BIOMAC is perhaps the best 
known package of structured macros available. Below are 
the comments made by the authors of BIOMAC about their 
macro package: 

1. There were two important reasons for implemen­
ting BIOMAC: 
A. To eliminate tedious test-and-branch code se­

quences. 
B. To provide a block structure capability to reduce 
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PROGRAM DEVELOPMENT SYSTEM 
By David Whip. Maryland National Bank. Baltimore. Maryland 

PDS is a set of teco macros designed to aid in the de­
velopment of structured Basic+ and Basic+ 2 programs. 
Some of the features included are : "shorthand" entry of 
often used phrases "OPEN", "PRINT USING", etc.: automatic 
indentation of FOR-NEXT and WHILE-NEXT loops: user 
entered "shorthand" entry; file include for often needed 
code such as MAP or COMMONS; automatic line numbering: 
and automatic alignment of comments. 

It is assumed in the following discussion that the user is 
familiar with teco at. at least. a novice level and 
understands pointer manipulation and search commands. 
PDS may be included automatically by renaming PDS.TEC to 
TECO.IN! and entering teco as usual. or. after entering teco 
do El PDS$$ . The pointer position will not be changed by the 
EI command which may safely be used at any time. Several 
Q registers are used by PDS (see Table 1.) and should not be 
used for other purposes. 

TABLE 1. Q Registers Reserved by PDS 

NUMERIC 
A.B.C.I.L.M.P,S.T 
ALPHA 
B.C.D.E.F.G.I.N,P.S.T.U.W 

Once PDS has been loaded it is possible to change 4 
preset values. The position at which comments will be 
aligned is kept in Q register C and is initialized to 50. This 
value may be changed by entering 30UC at which time 
newly entered comments would be aligned at column 30. 
The indentation constant is loaded in Q register I. This is the 
number of spaces which will indent each FOR-NEXT and 
WHILE-NEXT loop. The indentation feature may be turned 
off by entering OUI. or set to any other desired value by 
entering NUI where N is the desired constant. The starting 
line number is preset to 100 and may be changed by enter­
ing NUL: the line increment is initialized to 10 and is located 
in Q register M. 

If desired the file include or keyboard entry macros may 
be invoked at this time. 

To use the file include macro type Ml$$ 

•Ml$$ 
File to include: 
FOO.BAS 
Loaded ... Use CTRL B To Insert 

If the file is found the above message will be printed 
otherwise there will be an error message. The information 
to be inserted may be on multiple lines. but should not have 
any leading line numbers. spaces. or tabs in order that the 
automatic indention feature will work properly. It is also 
legal to use the tilde insert (see the section on keyboard en­
try macros). 

The keyboard entry macro is called by entering MESS 

*ME$$ 
Enter Macro (End With CTRL Z) : 
For - = 1 to NO/o \ 

Print Date$(1000% + -) \ 
Next -
IZ 

The tilde ( - ) is used as an escape character in the 
macro definitions. Its purpose is to allow the user to type in 
information and have the macro continue after the entry is 
made. In the above case when the macro is invoked <For > 
will be printed and the keyboard moniter will be called re­
cursively. The user may type in as many characters as de­
sired followed by < CTRL Z> which will cause < = 1 to NO/o 
\ <CR> <LF> Print Date$(1000% + > to be printed 
and characters will again be accepted from the keyboard . At 
any point the user may abort the macro b.Y typing < esc >. 

Either of the two macros may be used multiple times 
from the teco command level during a session. of course 
only the last macro entered or file read will be available to 
the user. Any indentation included in the macro must be 
implicitly typed into the macro since the indentation Q 
register is not updated during the macro invocation. 

PDS is started or restarted by typing MS$$ from the 
teco command level. After entering the MS command you 
will be in the keyboard monitor loop. All characters typed at 
the keyboard are trapped and processed before being 
echoed at the terminal. Certain characters have special 
meaning to PDS as shown in Table 2. 

TABLE 2. Control Characters Recognized by PDS 

CHARACTER MEANING 

CTRL A Open " - " As File -
CTRL B Include File Macro 
CTRL C As Usual 
CTRL D User Entered Macro 
CTRL E Auto Line Numbering 
CTRL F For Macro 
CTRL L List Program 
CTRL I <TAB> Indents To Proper Position 

(uses spaces) 
CTRL N Next Macro 
CTRL P Print Using Macro 
CTRL R Reprint Line 
CTRL U Delete Line 
CTRL W While Macro 
CTRL Z Exit Tilde Routine 
<ESC> Exit Macro 
<!> Comment Start In Col CO/o 
<DEL> As Usual 
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The very nature of the shorthand approach makes it 
difficult to show the method of program entry, because the 
control characters are replaced by their associated strings. 

<CTRL E> <CTRL W>A< >B !<CR> 
<TAB> <CTRL P> <ESC>A !<CR> 
<TAB>A=A+ 1 \<CR> 
<TAB> <CTRL N> <CR> 
<CTRL E>END<CR> 

FIGURE 1. Program As Entered At The Keyboard 

100 While A < >B \ 

Next 
110 END 

Print A \ 
A=A+1 \ 

FIGURE Z. Program As Typed At The Keyboard 

Assume that MS$$ has been entered. Enter a line 
number <TAB>. or <CTRL E>. and <CTRL W> . 
<While> will print and the bell will sound. This is the in­
dication that the keyboard monitor has exited from the in­
ner loop associated with the while macro. Enter the condi­
tion associated with the while, now type <CR> and 
another <TAB>. Notice that automatic indentation has 
taken place. Type in some statements either with or 
without line numbers. In all cases the first <TAB> on a line 
will maintain the proper indentation. When you wish to end 
the loop enter the <TAB> at the beginning of a line. 
followed by < CTRL N > . As you see the effect is a < CR> 
with no < LF > followed by an extent to the proper position 
under the associated While. The same effect will be seen 
with the < CTRL F> or For Macro and < CTRL N > . 

At any time you may exit from the PDS macro by typing 
< ESC> (except from the tilde entry macro). An example is 
the use of < CTRL P >. The terminal will type <Print> and 
pause. If you wish a plain print statement type < ESC > . the 
bell will ring, and you will still be in the keyboard monitor. 
To enter a <Print Using> statement you would type 
< CTRL Z >. Using> would print and the bell would ring . On 
the other hand, if you wished a <Print #1 % Using> simply 
type #1 % < CTRL Z> at the pause after <Print> . After 
exiting from PDS you may use any teco command you wish 
including dot moving. If MS is entered at the beginning of a 
line and a tab is typed , the correct indentation will be es­
tablished . If the dot is in the middle of a line, the line up to 
the dot will be printed upon entry. 

There are several restrictions on the use of PDS. The 
major restrictions deal with the indent feature. < CTRL F > 
and < CTRL W> must be used immediately after an initial 
<TAB> to have an indentation effect. If they are used at 
any other position on the line they are assumed to be state­
ment modifiers and the indentation register is not adjusted. 
A line including < CTRL N > must have the < CTRL N > im­
mediately after a leading <TAB> since its position is 
physically changed. If a line is deleted ( < CTRL U > from 
within PDS) which contains <CTRL F> . <CTRL W> or 
< CTRL N > the indentation register will have to be ad-

justed. The method is to insert the opposite control 
character and then delete it. For example. < TAB > < CTRL 
W > < CTRL U > could be adjusted by <TAB > < CTRL 
N> < CTRL U>. 

Clearly there is more that can be done with a system 
like PDS. For example it might be useful to develop a set of 
macros for Fortran or Runoff. Please let me know of any 
enhancements that you find useful in your applications. The 
basis of the keyboard monitor can be found in "Structured 
Programming In Teco" by Jacquie Stafsudd (RSTS Profes­
sional, Vol 2, Nbr 2) and " BLDCTL: Control File Processor" by 
David Spencer (RSTS Professional, Vol 3. Nbr 1 ). Anyone 
desiring further information on the type of text processing 
covered in this article should read Proceedings of the ACM 
SIGPLAN SIGOA Symposium On Text Manipulation Portland. 
Oregon June 8-10. 1981 published by the ACM . 
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CREATE.BAS 
By James Swanson. Area Two Educational Computer Center. Mason City. Iowa 

10 

EXTE~lO 

" CREATE . P.AS 

" CREATE . BAS will create a uGcr account on- line. It wi.11 create it 
as contiguous an<.l e x tend i t to its full length . The UF'O wl.11 be placed 
at or near the center of the pack or at any location ina.icatcd by tne 
floating point vaoable nCENTR n at line 1000 which conta ins the block 
number to place the UF'D at . 

This prog ram has been tested for only a short while but it has 
created accounts that have survived SONLCLN as wel .i as the REF'RESH 
option in I IT . 

!& 

" 

" 
! & 

' 

" " 
" " 

PROGRAM rlAME : 
AUTHOR: 
DATE WRITTEN: 
VERSION : 

CREATE . BAS 
JIM S\·i ANSON 
16-JUN-81 
1.1 

COPYRIGHT & 

Copyriqht (C) 1981 by 1. 

Arca Two Educat i onal COmlJutcr Center, Mason City, IA & 

This softwa r e is furnished ( r ec o( charge to membe r s of th e 
North Amer i can DECUS o r ganization ano may be copied only 
wit h the inc l usion of t he at.iove copyright notice . Thi s 
soltwar e or any o th e r cop i es thereof may not Uc provided or 
otner wi sc made available to any other person . No title t o a n a 
owner ship of the sottwar e is hereby tr ans f erred . & 

The information in th1 s software is subJect to change without 
notice .Jnd should not be const r ued as a commitment by The Area 
Two Compute r Center . & 

ATECC assumes no respons1bil1ty for the use or re11c:tu111t\' 
of i ts software . & 

ON ERROR GOTO 19000 & 
! STANDARD ERROR TRAP 

150 1000 ltt CENTER OF' DISK SOMEWHERE AFTER 61536 tU & 

400 !& 
!& 

!& 

ACCNTS 
C\ ( 30) 
CENTR 
DEVS 
ES 
PI LS 

! USER VARIABLES 

VARIABLE 

M (3585 ,7) 
M. PTR\ 
l-1 . U/\.A\ 
M. t•AR\ 
MAXCLUt 
t-!FDCLU\ 
PA KC LU\ 
PASlS 
PAS2S 
PAS SS 
PPNS 
PPN\ 
QU> 
RAO. PASH 
RAD . PAS2\ 
RAO . UF'O\ 
STA\ 
U%(3585 ,7 ) 
ti. PTR\ 
UAR\ 

EXPLANATION 

ACCOUNT IN n LE F'ORMAT F'OR TEST I G & 
F'OR C!IANGt-1'0 ' S II. 

LEF'T OF' CENTER OF' DISK TO PLACE DIRECTORHS & 
DEVICE TO CREATE ACCOUNT ON & 
RSTS ERROR MESSAGE & 
NAME or rJ LE OT BE OPENED IN HF'D & 

MF'D VIRTUAL ARRAY & 
POINTER INTO THE MF'D ARRAY & 

POINTER TO MF'D'S ACCOUNTING ENTRY & 
POINTER TO rtf'O' S UAP.. & 
LARGEST POSSIBLE UF'O CLUSTER SIZE & 
M\(31\,0\) MfD CLUSTf:,R SIZE & 
PACK CLUSTER SlZE & 
F' IP.ST 3 CHARACTERS or PAS Sh.ORD & 
SECOND THREE CllARACTERS OF' PASSHORD & 
PASS\>JORO • 
PROJECT-PROGRAMMER NUMBER F'ORM : " ( J, j ) " & 
INTERGER VALUE F'OR THE PPN & 
QUOTA F'OR T!'E NE\'/ ACCOUNT & 
RAD - 50 VALUE F'OR F'IRST 3 CHAR . OF' PASSWORD & 
RA0-50 VA LUC F'OR SECOND 3 CHAR . OF' PASSWORD & 
RAD-50 VALUE F'OR " UF'O " & 
VALUE m, THE MF'D Is STATUS WORD FOR n1 IS UF'O & 
UF'O VIRTUA L ARRAY & 
POINTER TO TllE NEW UF'D F'ILE & 
START I NG DCN OF' THE NEW UF'D & 

11." ~I 

ii:"A/&:1le To Incl1.od ~: I 
J ill: C'V ,..G 21a111 Jxu 0 1" ML.L ~ 
1 3 "T 1 C"T 
~ S" S ZUS ! ~S , Z Xli S , Zi<. 

<il " A/Lo3ceo • , US!i CT.:ll S T o :n se rt/ 
I 

i: "'A/?Can ' t Find File Cr llcc::iunt/ • 
13" T 1 0 "' T ' 

i"U S 
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! Si<.!P f".:!.f;:S: Af.C S~4CE5! \ "'C <J~ -'2"r.. C; • C > 
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SCT T TC (QNT PCS - 7 OR ZEPl:O IF T< O! 
RESET OC T CALL KSMO~! 
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i " UW~While X 
i "' UF.4For x 
ii:""UN:tt~axt ~ 
i""UCXOpen ,, . ,, ~s File - ~ 

~"'UP:(Print - Us1n~ t 
5 ouc 

3UI 
l ~OU L 

1 OU M 
;.EI// 

800 

820 

900 

902 

903 

1000 

1010 

1020 

2000 

2010 

2012 

2015 

2020 

! COMM~NT CO L < - 50 ! 
! POSITIOf".S TO INCENT <- '!. ! 

STlR T li'll: f".3R <- ic e ! 
! LIN :: NER lNCPC"1:NT <- 1C 

! UF'DCLU't UF'D CLUSTER SlZE TO CREATF & 

!& 
!& 

! USER F'UNCTIONS 

FUNCTION DESCRIPTION 

! f't.jCRR\ ( 
! F'NL'f ( ) 

PRINTS I\ STANDARD ERROR ME SSAGE & 
DECIPHERS THE UIRECTORY LlNK WORDS & 

!& 
!& 

! & 
!& 

DIMENTlON ST A'l'FMENTS 

DIM tU, f.1%(3583\ , 7\) 
\DIM 12\, U\(3583\ , 7\) & 

! M\ (3585 , 7) s MF'D VIRTUAL ARRAY 
! ). U\(3585 , 7) ""UF'D V I RTU AL ARRAY 

DIM C\(30%) & 
! C\ ( 30) • F'OR CHANGE-TO ' S 

MAXCLU\ "' 16\ & 
\ CENTR "'61536 . & 

! > MAXCLU\ "' LARGEST POSSIBLE UF'D CLUSTER SIZE & 
CENTR • CENTER OF' DISK TO PLACE DIRECTORIES (BLOCKt) & 

!#It MAXIMUM UFO CLUSTERSIZE SET AT 16 UH & 
! •• , CENTER or DISK SOMEWHERE AF'TF'R RLOCK fil"i16 ••• 

NULLBUFS "' STRINGS ( 512\ , 0\) & 
! > NULLBUfS = 512 BYTES OF' CltR S{O\) 

PRINT 'CREATE - Create and extend user accounts.' 

!& 

" l 
!& 

" 
M A I N PROGRAM 

PRINT ' PPN to create ' ; 
\ INPUT LINE S. PPNS & 
\PRINT' ';PPNS IF ASCll(S.PPN$) "'61\ !":" 
\ S.PPNS • PPNS IF ASCil(S . PPNS) 61% !"•" 
\ PPNS • CVTSS(S.PPN$,-1%1 & 
\ GOTO 32767 UNLESS LEN(PPNS) & 
\ PPNS • ' ( '+PPNS UNLESS INSTR ( l \, PPNS • ' ( ' ) 0% 
\ PPN$ "' PPNS + ' ) ' UNLESS INSTR ( l\, PPNS, ') ') 0\ 
\ INPUT 'Device' ;DEV$ & 
\ DEVS • 'SY'' UNLESS LEN(DEVS) & 

\ DEVS = DEV$ + ' : ' UNLESS INSTR ( l\ , DEV$, ' : ' ) > 0\ & 
! > S . PPNS • PROJECT-PROGRAMMER I SAVED F'OR """" RESPONSE & 
! > PPNS •PROJECT-PROGRAMMER NUMBER F'ORM: "(1,1)" 
! > DEVS = DEVICE TO CREATE ACCOUNT ON & 

INPUT ' Password'; PASSS & 

\ PAS!$ • MID(PASSS,1\,3%) 
\ PAS2$ • MIO(PASSS , 4\,J\) 

! > PASS$ = PASSWORD & 
! > PAS1$ = FIRST 3 CHARACTERS OF' PASSWORD 
! > PAS2 S • SECOND THREE CHARACTERS OF PASSWORD & 
! GET THE NECESSARY DATA & 

F'IL$ :: ' UFD'+PASlS+' . '+PAS2$ 
\ ACCNTS "" DEV$+PPNS+F'ILS & 

! > FILS = NAME OF' F'ILE OT BE OPENED IN MFD 
! > ACCNTS • ACCOUNT IN FILE F'ORMAT F'OR TESTING & 

CHANGE SYS(CHRS(6%)+CHRS(-10%)+ACCNTS) TO C% 
\ RAD.UFO%• C%(7%)+SWAP%(C%(8%)) 
\ RAD.PAS!% • C%(9%)+SWAP%(C%(JO%)) 
\ RAD.PAS2% • C%(11%)+SWAP%(C%(12%)) 
\ PPN% • C% ( 5%) +SWAP% ( C%( 6%)) & 
\ IF' LEN(PASSS) "" 0\ & 
THEN GOTO 2012 IF C\(23%) ASCII('S ' ) 

AND C\(24\ ) A.SCII('Y') 
ELSE IF SWAP% (C% ( 28%)) < 0% 

THEN PRINT 'Invalid password or account.' 
\ GOTO 2000 & 

! > RAD.UFO\ • RAD-50 VAl.UE FOR "UFO" & 
! > RAD.PAS!\ • RAD-50 VALUE F'OR F'IRST 3 CHAR. OF' PASSWORD & 
! > RAD. PAS2\ • RA0-50 VALUE FOR SECOND 3 CHAR . OF' PASSWORD & 

• 
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MENU/ AUTHORIZATION PROCESSOR SYSTEM-------. 
M APS is a system to generate Applicat ion Men us and provide system security by cont rolli ng user access. 

• Unlimited number of menu levels • Menu entry points may vary between users 

• Th ree levels of user authorization privileg s • "Keywords" to jump between menus 

• Variable arguments passed between menu and program • Menus are all file d riven 

• And more 

Written in MACRO for RSTS E. RT I 1. RSX I I M. And VAX . 

2040 

20 4 3 

2045 

2050 

2055 

2057 

2060 

2063 

CALL OR WRI TE !4141 784-8250 

! > PPN\ = INTERGER VALUE FOR THE PPN 
GET THE RAD 50 VALUES OF THE STUFF & 
VERIFY THE VALIDITY OF THE DATA RETURNED 

ON ERROR GOTO 2043 & 
\ OPEN DEV$+PPN$ FOR INPUT AS FILE 12\ 
\ PRINT ' This account already exists . ' 
\ CLOSE 12% & 

\ GOTO 2000 & .. .. 
I 
I & 
! • 

CREATE T H E U r D 

RESUME 2045 

ON ERROR GOTO 19000 & 
\OPEN DEVS+'[l,l]' FOR INPUT AS FILE 11\ 
\ MFDCLU\ = M\(31%,0%) 
\ PAKCLU% • M%(0%,4%) & 

INPUT 
\ Ir 
OR 
OR 
THEN 

! > MFDCLU%:::: M%(31\,0\) MFO CLUSTER SIZE 
! > PAKCLU\ = M% ( 0% , 4%) PACK CLUSTER SIZE 

'Account cluster size ' ;UFDCLU\ & 
( UFDCLU\ * l . / PAKCLU\ <> UFDCLU% / PAKC LU% ) & 
( UFDCLU\ < PAKCLU\) & 
( UFDCLU\ > MAXCLU\) & 
PRINT 'Illegal cluster size . ' 
\ GOTO 2050 & 
! > UFDCLU\ = UFO CLUSTER SIZE TO CREATE & 

UFDSIZ\ = UFDCLU% • 7\ & 
\ UFDSIZS = ' /SI: ' +NUM1$(UFDSIZ%) 
\ UFDCLU$ • ' / CL' ' +NUM1$(UFDCLU%) & 
\ LOC$ = ' / PO ' ' +NUM1$(INT(CENTR/ PAKCLU%)) & 

McHUGH, FREEMAN AND ASSOCIATES, INC. __,,...,....,.,,..,.............,t 1 

CIRCLE 57 ON REA DER CARD 

2070 

2075 

2 0 9 0 

21 00 

N 53 1 

! > UAR\ ::: STARTING DCN OF THE NEW UFO & 
GET THE MFO ' S UAR TO F I ND THE CLUSTER NUMBERS OF THIS & 

NEW UFO. & 
PU T T HE PPN INTO THE NAME ENTRY OF THE MFD 
SET THE MFD ENTRY BIT ( 64 ) IN THE MFD STATUS WORD . 
SET UP THE LABE L ENTRY FOR THE NEW UFO 

PRINT I F POS(O\) & 
\ INPUT ' Qu o t a '; QU\ & 
\ GOTO 207 0 IF QU\ < 0 \ 
\ CL OSE #2\ & 
\OPEN DEVS +' [ l,l ] ' AS F I L E '1 \ , MODE 1 6 38 4 \ 
\ M. UAA\ = FNL\( M\( M. PTR\ ,6 \) ,MFDCLU\) 
\ M%( M. UM %,0%) 1% & 
\ M\ ( M. UAA \ ,X \) ::::: 0% FOR X% "' 1% TO S\ 
\ M% ( M. UAA % , 6 %) • QU% & 
\ M\( M. l!AA\ , 7\) "'UFDCLU\ & 

! > M. UAA \ = POINTER TO MFD ' S ACCOUNTJ NG ENTRY 
! > QU\ = QUOTA FOR THE NEW ACCOUNT & 

SET UP THE MFD ' S ACCOU NT I NG ENTRY STUF F & 
ZERO EVERYTHING AND PUT THE QUOTA AND CLUSTER SIZE . & 
AND PUT A "l" IN THE LINK ENTRY TO I NSURE "IN USE " . & 

M\( M.PTR\, l\) ::: PPN\ 
\ M\( M.PTR\ ,4 \) =STA\ 
\ M\ ( M. PTR\ , 7\) ::: UAR\ 
\ CL OSE 11% 

PRINT 

,. ,. 

PUT THE PPN, STATUS WORD , AND UFO ' S FIRST DCN 
INTO THE MFD EN TRY & 

CL OSE UP THE MFD & FINIS!! UP . 

Account '; DEVS ; PPNS ;' placed a t DCNt ' ; NU M1$(UJ\Rt ) ;'.' & 

\ OPEN DEV$+' [l , l] '+FILS+LOC$+UFDSIZS+UFDCLU$ FOR OUTPUT AS FILE 12\ & 
HERE A ROU TINE TO MAK E AN ENTRY I NTO AN "ACCT . SYS " OR OTHER & 

FILE CAN BE MADE . 
, MODE 16\ & 

OPEN THE ACCOUNT AS A FILE 

OPEN DEV$+' 11,1] ' FOR INPUT AS FILE 11\ & 
\ M. PTR%:::: FNL\(M\(0\,0\) ,MFDCLU\ ) 
\ UNTIL M. PTR% = 0% & 
\ GOTO 2060 IF M\ ( M.PTR\,4%) AND 64\ & 

\ GOTO 2060 IF M\ ( M.PTR\,l\) < > RAD. UFO \ 
\ GOTO 2060 IF M\(M.PTR\,2\) <> RAD.PAS!% 
\ GOTO 2060 Ir M%(M . PTR%,3%) <> RAD.PAS2% 
\ GOTO 2063 

! FIND THE UF'D IN THE MFD & 
! > M. PTR\ =POINTER INTO THE MFD ARRAY 

M.PTR\ ""FNL\(M\(M.PTR\ , 0%) ,MFDCLU\) 
\ NEXT & 

\ PRINT ' OOPS!! , fil e not found again during rese t sear ch.' 
\ GOTO 32767 & 

I SHOULD NEVER GET HERE 

" ! • 
! B U I L D u p T H E N E W u r D AND ,. 
! T H E M r D s E E I T A S u r D 

" " 

M A K E 

4000 

19000 

1 9 005 

19020 

19980 

,. 
!& 

GOTO 

,. 
! • 

" !& 

ES 

rr 
THEN 

rr 
AND 
'l'HEN 

2000 

E R R 0 R T R A P S 

RIGHT(SYS(CllR$(6\)+CflRS(9 %)+CllRS(ERR)) , 3%) & 
! > ES = RSTS ERROR MESSAGE & 

ERL ::: 2020\ 
PRINT " In valid ln[o r mation , can ' t create ." 
\ RESU ME 2000% & 
! ANO ERROR IN FILE- N1'\ME-STR I NG- SCAN HERE 

ERR > 49 % 
ERR < 53% 
PR I NT ES 
\ RESU ME 

BAD NUMBERS 

• • ON USER !!\PUT HANDLED HERE 

19990 Z% = FNERR't( ' MAIN ' , ERR , ERL , ' Aborting . •• ' ) 
\ RESUME 32767 & 

2064 PRINT 'Extending ••• ' ; 

2065 

206 7 

M.UAR\ :: FNL\(M\(M . PTR\, 7%) ,MFDCLU\) 
\ FIELD 12\ , 512\ AS ZS & 

\ FDCM$ = CVT%$(SWAP%(UFDCLU%)) & 
\ FOCH$= FDCM$ + CVT%$(SWAP%(M%(M. UAR%,P%))) 

FOR P\ = 1 \ TO 7\ & 
\ RSET Z$ = NULLBUFS+FDCMS 
\ PUT 12\ , RECORD X\ & 

FOR X\ = 1\ TO UFDSIZ\ & 
!> M.UAR\ =POINTER TO MFD'S UAR 
! > U.PTR\ :: POINTER TO THE NEW UFO FILE & 
I EMPTY THE ENTRIES IN THE NEW UFO & 

SET UP THE UDCM IN EVERY 32ND ENTRY OF THE NEW UFO. 

STA\"' SWAP\( 60\) OR ( 16%+ 32\+64 \) 
\ UAR\ ::: M\ ( M. UAR \ , 1%) & 
\ U% I 0% , 1% l • -1% 
\ U% I 0% , 6 %) • PPN% 
\ U% ( 0% , 7%) "' RAD . UFO \ & 

! > STA\ = VALUE OF TH E MFD ' S STATUS WORD FOR TH I S UFO 

22000 

22002 

220 6 0 

32167 

!& 
!& 

! • ,. 
D E F' I N E FUNC1' I ONS 

DEF FNL \ { L\ , CLU\) 
•(I IL% AND 358 4 %) / 512%1 ' CL U% & 
+(SWAP%( L \ AND -4096\) / 16%)) * 32\ 
+ (IL% AN D 4 96% ) / 16%) & 

! > FNL\ ( ) = DECIPHERS THE t> I REC'I'ORY LIN K h'ORDS & 

DEF FNERR\ (F . $ , E% , EL% ,M S) & 
\ PR I NT CHRS (7%) ; RIG HT( SYS(C ll RS (6%) +CllRS I 9 %) +Cll R$ IE% I I , 3%) ; ' 
\PRI NT at ll n c '; EL% & 
\ PR I NT MS IF L EN( MS) & 
\ FNEND & 

! > FNERR \ ( ) = PRI NTS A STANDARD ERROR MESSAGE 

END 

in '; F . S 

• 
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SO YOUR DISK PACK IS IRREVOCABLY CORRUPT 
By Mark Diebert. E.R. Squibb & Sons. Inc .. East Brunswick, NJ. 
10 EXTEND 

! This program supports extend mode 

' •fr******•••****************** •••••••• ,.. ............... *.**********•**** ' 
; .,..... • •••• & 

! ***** Neither the autho r of this p r ogram , nor the aut.hor's 
! ***** employer war rant that this program will perform any 
! ***** function whatsoever. Any person (s) usi ng any form of 
'***** this program upon any compute r system or computer 
t ***** related devices do so at thei r own risk. 
! ***** 
J •**** This program is in tended solely for the purpose of 
•** *** illustrating var ious data manipulation techniq';les as 
•••••• an ad j unc t to the OECUS Symposium workshop entitled: 
1••••• so Your "D isk Pack Is Irrevocably Corrupt". 
' .... . 

...... & 

fril••• Iii 
••••• & 
••••• & 

j ....................................................................................... & 

90 ON ERROR GOTO 19000 

900 

1000 

1010 

1050 

1100 

1 200 

3000 

! Set the standard error trap 

DIM Mfd.label\(7%), 
Mfd .fdcm\ (3\ , 7%) ,Tmp.arayl%(7%) , 
Dir. field$ (31% , 7%) =2\ 

Dim the in-core arrays for the MF'D l abel entry, 
! MF'D F'DCM, temporary print array 
! Dim the string arr::ay that will field the directory entries & 

PRINT "The function of this program is to demo nstrate " · 
"simple RSTS/E directo r y handling ." 

\ PRINT "There are two read options available:" 
\ GOSUB 11000 
\ PRINT 
\ GOSUB 11100 
\ PRINT "Output to <KB: >" ; 
\ INPUT LINE Outfi l $ 
\ Outfi1$:i:CVT$$(Outfil$ ,38% ) 
\ OutfilS • "KB :" UNL ESS LEN(Outfil$) 
\ OPEN Outfil$ AS FILE 12% 

! Print the header 
! GOSUB to print the various options 
! GOSUB to print the write instructions 
! Route the output 

INPUT "1-Read 2-W r ite a blockette 0 -End" ;Code% 
\ GOTO 32700 UNLESS Code% 
\ Input "W hich disk" ;Disk$ 
\ GOSUB 10000 
\ ON Code% GOSUB 105 0 , 3000 IF' (Code% >0%) AND (Code% <3%) 
\ GOTO 1 010 

PRINT 

! Get a macro option (read/wri te/end) 
Get the disk name 
GOSUB to set up the pack information 
GOSUB to the prope r routine if the option is in range & 

Get another option 

\ INPUT " Read option " ;Task\ 
\ ON Task\ GOSUB 1100 , 1200 

IF' Task% >0% AND Task\<3\ 
\ RETURN UNLESS Task% 
\ GOSUB 11000 IF Task\ >2% OR Task%<0% 
\ GOTO 1050 

Get a read option 
GOSUB to the proper read routine if the option is in range & 
Return to macro option if no read option was ente r ed & 

! GOSUB to the help text if the read option was out of range & 
Get another read option & 

INPUT "Enter link "; Link.next\ 
\ GOSUB 11.~00 
\ PRINT "Li nk :"; NUM1$(Link.next\) ;" UFO Clu s ter: "; 

NUM1$(Clus . nexti) ;" Block offset :" ;NUM1$(Block . next\); & 
" Entry offset:";NUM1$(Entry .next%) 

\ PRINT 
\ RET URN 

Get the link to be parsed 
GOSUB to break apa rt the link 
Print the components of the link 
Return 

Proceed\ =0% 
\ INPUT "DCN of blockette " ;Den . find% 
\ PRINT " Block offset into DCN (Oto ";NUM1$ (Pcs% -1% ) ;" ) "; 
\ INPUT Temp% 
\ INPUT " Blockette position in the block (0 to 3l) "; Entry.find% & 
\ GOTO 1200 IF' Entry . find\ >31% OR Entry . find% <0% OR Temp% <0% OR & 

Temp% > ( Pcs\-1%) 
\ GET fl\, BLOCK Den . find\ 
\ Temp\ =512% • Temp\ 
\ GOSUB 11300 
\ Tmp. arayl\ ( n) =SW AP\ (CVTS% (Dir . field$ (Ent ry. find% , I\))) 

F'OR I\::0% TO 7% & 
\PRINT H2\ , "W o rd";TAB(lO\ ) ; "Value";TAB(20%) ; " Lo Byte "; TAB(30%); & 

"H i Byte " ;TAB(40%); "RAD50" & 
\ PRINT il2%, NUM1$(I\) ; TAB(l0%) ; NUM1$(Tmp.arayl%(!%)); 

TAB(20%) ;NUM1$ (Tmp . a rayl% (I\) AN D 255\) ;TAB(30%); 
NUMlS(SWAP\(Tmp . arayl\(1%)) AND 255%) ;TAB(40% ) ; 
RAD$ (Tmp.arayl\ ( I%)) FOR 1%=0% TO 7% 

\ PRINT 112%, 
\ Proceed\::-1% 
\ RETURN 

PRINT 

Reset the " OK to proceed " switch (for write) 
Routi ne to dump a bloc kette 
Input the DCN of the blockette 

! Input the block number within the DCN 
Input the position in the block 
Get the device cluster f r om the disk 
Com pute the oftset into the buffer 
GOSUB to field the buffer 
Load the print array within the blockette 
Dump the blockette 
Set the " OK to proceed " s witch (for writes) 
Return 

\ PRINT "You are now in the routine that allows the user to write • & 
\ PRINT "onto the disk. Are you sure that you want to do this"; & 

\ INPUT Temp$ & 
\ RETURN UNLESS ASCII (CVT$$ (Temp$ , 32%)) •89% 

10000 

11000 

11100 

11200 

11300 

19000 

19990 

\ GOSUB 1200 
\ RETURN UNLESS Proceed\ 
\ FOR 1% •0\ TO 7% 

\ PRI NT "Enter word ";NUM1$ (I \ ) ; 
\ INPUT Tmp.arayl\(I\) 

\ NEXT l% 
\ INPUT "Ok to wri te (Y/N) ";Temp$ 
\ RETURN UNLESS ASCII (CVT$$ (Temp$ , 32%)) •89% 
\ LSET Dir .field$ (Entry .fi nd\, n) =CVT\ s (SWAP% ( Tmp. a r ayl\ ( n l)) 

FOR I\ -=0 % TO 7% 
\PUT 11%,BLOCK Den . find\ 
\PRINT "Blocket t e written." • 

P rompt for a nd get verification that we want to be here & 
\ RETURN 

I Retu r n unl ess we want to stay & 
REM.EM BER: Non-file str uctu r ed access required to write ! l & 
GOSUB to get the b l ockette that we want to write to 
Enter the seven wo r ds of the blockette 
verify that we want to write the blockette 
Return unless we want to wr ite 
Place the blockette into the buffer 
Put the record o ut to disk 
Print the verification message 
Return 

OPEN Disk $ AS FI LE 1% 
\ GOSUB 11300 
\ GET tl\ ,BLOCK 1% • 

7% • 

• 
\ Mfd.l abe l\(I%):SWAP\ (CVT$\ (Dir,field$(0% ,I% ))) FOR I\•O\ TO 
\ Pcs\ ::Mfd.label\( 4% ) n ... o, TO 1i .s. \ Mf d. fdcm\ ( 0\, I\) ::SWAP\ (CVT$\ (Dir. field$ (31\ , I\))) FOR 
\ PRINT "Dan ger -- The link t o the first M.FD name entry 

UNLESS Mfd. label\ ( 0%) 
\ PRINT "Dan ge r -- Wor d 1 of the MFD l abel is not -1." 

UNLESS Mfd . label\(1%)=-1% 
\ PRINT •The pack c luster size is";Pcs% 

i s o. • & 

\ OPEN Disk$ AS FILE 1\ , RE COR DSIZE 512\ •Pcs\ 
IF (Pcs% <17\) AND ( Pcs\ ) 0%) AND ( ((PCS\ AND 1%) • 1%) XOR & 

((Pest. AND 2\ ):2\ ) XOR ((PCS\ AND 4% )-= 4%) XOR 
((Pest. AND 8%)•8%) XOR ((PCS% AND 16\)sl6%)) 

\ GET 11%,BLOCK 1% 
\ F'OR 12\:::1% TO 3% 

\ Temp% •512%*I2% 
\ GOSU B 11300 
\ Mfd. fdcm\ ( I2%, !%) :::SWAP% (CVT$ % (Dir. field$ (31\ , 1%))) 

FOR !%•0% TO 7% 
\ NEXT 12\ & 
\ PRINT "The FDCM in block " ; I\; "differs from the f'OCM in block "; Il% & 

\ RETURN 

IF Mfd.fdcm\(I% -1%,I 2%) <> Mfd.fdcm\(Il% - l\ , I2%) & 
FOR I2\=0% TO 7% FOR 11%=!\ +1% TO 4% FOR !%=1% TO 4% & 

Subroutine to set up the pack info r mation: 
Ope n the disk on file channel l 
GOSUB to field the buffer into 16 byte arrays 
Get the first block of the disk 
Build the MF'D label ar r ay 
Initialize the pack cluster size variable 
Get the first MFD file directory cluster map 

1 Pr in t some messages if the label is messed up 
1 P rin t the pack cluster size & 

Reopen the pack using a buffer large enough to hold a pack & 

cluster & 
Get the first pack c luster & 
Loop through b l ocks 2,3, and 4 and get the FDCM.'s from each & 
of those blocks for compa ri son purposes 
(we expect a mi nimum pack cluste r size of 4 ) 

Pri n t a message if any of the FDCM' s are different 
Return 

PRINT TAB(lO\ ); "I-Print the componen t s of a specific link " 
\ PRINT TAB(l0%); " 2-Dump the contents of a specified blockette " & 

\ RETURN 
! Subroutine to print READ help message 
! Return 

PRINT "The write option of thi s p r ogram is limited to the "; 
" building of one blockette " 

\ PRINT "at any given time. The user must "; 
" kno w, in advance, the entire contents of the" 

\ PRINT "blockette to be built , and must be able to identify 
" DCN , block offset ," 

the"; & 

• 
\ PRINT 
\ PRINT 
\ RETURN 

" offset f or the position off the b lockette to be built. " & 

! Subroutine to print the WRITE he l p message 
I Retu rn 

Clus.next%=(SWAP%(Link.next%) AND 14%) /2 \ 
\ Block. n ext\•(SWAP\(Link.next\) ANO 2 40%)/16% 
\ Entry .next% •(Link. next\ AND 49 6\) / 16\ 
\ RETURN 

Subroutine to break apart the ne x t link: 
Cl us .next\ is the next UFO cluster needed 

• 

Block.next\ is the block oftset withi n that cluster & 
En t r y.next\ is the entry offset within that block & 

Retu r n & 

FIELD tl%,Temp%+(n•l6\+Il%+Il%) AS Temp$, & 
2% AS Dir. f ield$ ( I\,Il\) FOR Il\:::0\ TO 7% FOR I\ • 0% TO 31% & 

\ Temp\:0\ 
\ RETURN 

Offset into the buffe r Temp% blocks and field as 32, 
16-byte arrays 

Return 

IF ERR:::ll THEN 
RESU ME 32700 IF ERL= l 0 1 0 
\ RESU ME 19999 

If the e rr or is "End of file " then 
Resume @ program e nd if we are looking fo r a task & 

Resume @ RETURN & 

ON ERROR GOTO 0 
Abort e nd all else 

19999 RETURN 
Co n venient re turn for error handle r 

32/00 CLOSE I% FOR 1% • 1% TO 12% 
Prepare to end 

32767 END • The end 
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HATE reorganizing files? 
HATE compiling and tkbing? 
HATE recoding old programs? 

KEEP THE LOVE IN YOUR LIFE!!!! 
from the Chainbreakers* who brought you DBQ * 

now RMQ lets you 
Continue using Basic Plus 

and have 
• Multiple keys • Journaling 

• Segmented keys • Power fail protection 

• Automatic file extension 
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AND 
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FIP's Alignment Algorithm 
By Paul R. Laba. Computer Services. Le Mayne College 

Introduction 

This article is the result of a Software Performance 
Report I recently submitted to DEC seeking clarification on 
the alignment algorithm used by FIP in the placement of 
files or UFOs on RSTS disks. It is assumed that the reader is 
familiar with the usual notations and definitions concerning 
RSTS disk directories: some brief definitions are pre­
sented here for completeness. although more detailed 
explanations can be found in several past articles of the 
RSTS PROFESSIONAL. 

Block 
256 contiguous words of data. 

Cluster 
A collection of one or more contiguous blocks. The 
number of blocks in a cluster is always a power of 2 in 
the range 1 - 256. 

Disk Cluster (DC) 
The primary storage unit on a RSTS disk. A DC is the 
smallest allocatable unit of disk data. 

Disk Clustersize (DCS) 
The number of blocks in each disk cluster. This value is 
based on the disk type (RM02. RL01, etc.). such that 
every disk cluster can be addressed with a single 16-bit 
word. This value is hardware dependent and cannot be 
altered. 

Disk Cluster Number (DCN) 
The address of each disk cluster on a disk pack. 
starting at O and increasing to the maximum disk 
cluster. DCN O always contains the disk's boot block: 
DCN 1 always addresses the start of the MFD (Master 
File Directory). 

Pack Cluster (PC) 
A collection of one or more contiguous disk clusters. 
The pack cluster serves as the minimum unit of 
storage for all data structures on a RSTS disk. Pack 
clusters can be thought of as logical extensions of disk 
clusters. The Storage Allocation Table (SAT) on a RSTS 
disk maps each pack cluster (not disk cluster!) with a 
single bit, indicating whether the pack cluster is 
allocated (1) or free (0). 

Pack Clustersize (PCS) 
The number of blocks assigned to each pack cluster. 
defined when a disk pack is initialized (via DSKINT). 

The pack clustersize must always be greater than or 
equal to the disk clustersize. 

Pack Cluster Number (PCN) 
The address of each pack cluster on a disk pack. 
starting at O and increasing to the maximum pack 
cluster. PCN O is aligned with DCN 1, with the effect 
that no pack cluster includes DCN 0 (unnecessary. 
since DCN 0 is always allocated). 

File Cluster (FC) 
A collection of one or more pack clusters. File clusters 
can be thought of as logical extensions of pack 
clusters. since they serve as the minimal storage unit 
for a specific file. 

File Clustersize (FCS) 
The number of blocks contained in a file cluster. This 
value is defined when the file is created. and must 
always be greater than or equal to the pack cluster­
size. The maximum clustersize for a file is 256. 

The Alignment Algorithm 

It is common knowledge that FIP aligns file clusters on 
pack cluster boundaries. This is necessary. since each bit in a 
disk's SAT represents a pack cluster. What is not commonly 
known is that FIP goes one step further in aligning file 
clusters: it aligns them on file cluster boundaries! The align­
ment algorithm, formally stated: 

Let ROOT = starting DCN of a file cluster. 
FCS = File Clustersize. 
DCS = Disk Clustersize. 

Then. for FCS > DCS, 

ROOT modulo (FCS/DCS) = 1. 

The algorithm restricts "where" on a disk a file 's clusters 
may be placed. For example. a file with FCS = 8 must have 
all of its clusters aligned on a disk with DCS = 1, at DCNs in 
the set {1 ,9.17,25, ... ,8n + 1 }: no cluster of the file can ever 
be placed at any DCN not in the set. If the FCS is 64, then the 
alignment set becomes { 1,65.129 .... . 128n + 1 }. For a disk 
with DCS = 4, a file with clustersize 64 will have its clusters 
aligned in the DCN set { 1, 17,33, ... 16n + 1 }. where 16 = 
64/4. 

Less formally , the effect of the algorithm is for FIP to 
alter the pack clustersize to match the clustersize of a file 
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and SAVE! 

AMERICAN will credit your account with the full trade in price for 
your ola DEC equipment to be used as payment for : 

NEW DEC ........... 11 / 23 , 11 / 44 , VAX 11-750 or 11-780 
NEW DEC . . .. . .... .. Disk or Tape Drives or other Peripherals 
NEW DEC ........... Terminals 
USED DEC . . . . ...... CPU 's. memory, Peripherals or Terminals 
DEC SOFTWARE .... DRS ,MODEL,PAC 1,11 ,ILS ,PACS ,P-STAT 

All models of DEC 11, VAX, 
Peripherals & Terminals in Stock 

Ready to Ship! 

CALL 617-437-1100 
For Our Latest Listing of DEC CPUs & Peripherals. 

:;/\.:A~ ~~~91!~e ~~n~B~to~M<?ss~h~~!~sR 
*~** Leaders in DEC Hardware Since 1968 
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being created or extended . For example. when a file with 
clustersize 256 is created or extended. FIP logically 
segments the disk into pack clusters of size 256 in order to 
align the file clusters. Note from the algorithm that the 
placement of a file 's cluster is completely determined by the 
FCS and DCS. This is a significant change from the general 
notion that the pack clustersize plays the dominant role in 
FIP's determination of a file cluster's placement on a RSTS 
disk: instead the file clustersize itself plays a more impor­
tant part. (Of course. the PCS defines the minimum FCS. so 
that the pack clustersize does have some control over a file 
cluster's alignment). 

Files with clustersize equal to the disk clustersize can 
have their clusters placed at any available disk cluster. 
However. this is impossible for disks having a pack cluster­
size larger than the disk clustersize. since the minimum 
clustersize for a file is the pack clustersize. 

Experimentation 

In order to confirm this phenomenon. a small BASIC­
PLUS program was written to scan a selected UFO, passing 
the DCNs of files with various clustersizes through the above 
algorithm. The file cluster alignment was confirmed in every 
case. Furthermore, the results were verified for the root 
DCN of all UFOs on the disk. (This is not surprising. since 
UFOs are nothing more than files with clustersize limited to 
16). 

While the alignment algorithm is itself interesting. the 
implications of the algorithm are quite surprising . Consider 
the fo!lowing scenario. 

A freshly DSKINTed RF-11 fixed-head disk shows the 
following attributes: 

Disk Clustersize (DCS): 
Pack Clustersize (PCS): 
Allocated DCNs: 
Non-allocated DCNs: 

1 
[0.1,5-9) 
[2-4.10-1023] 

Note that 1.014 contiguous blocks exist. starting at DCN 10. 
I now enter the following command to create a file: 

PIP DFO:DUMMY.FIL/M0:16/ CL:128/ Sl :896 =NL: 

My wish is to create a contiguous. 896-block file with 
clustersize 128. Since 1,014 contiguous blocks are available. 
the file creation should succeed. Instead . I get the dreaded 
?NO ROOM FOR USER ON DEVICE message. The reason : 
since FIP must align the file clusters on a file cluster 
boundary, the file must begin at DCN 129, leaving only 895 
contiguous. non-allocated blocks. If I re-enter the above com­
mand . changing the file clustersize to 64 (/CL:64). then the 
creation succeeds. Analysis shows that the file starts at DCN 
65. with enough contiguous blocks to hold the entire file 
(DCNs 65-960). 

Another implication of the algorithm appeared when I 
attempted to build a UFO on a non-file-structured disk (via 
my own utility). Concerned only with pack cluster align­
ment. I created the UFO. only to receive the message. ?BAD 
DIRECTORY FOR DEVICE when trying to read it later. Once 

the UFO was moved to a cluster that satisfied the alignment 
algorithm. the problem disappeared . Point of the story? FIP 
not only utilizes the algorithm in creating or extending files 
or UFOs: it expects and requires that such alignment is 
always maintained. 

Rationale 

While becoming more aware of the algorithm 's effects. 
I was still puzzled by its purpose. Why should FIP require 
that all file clusters start on file cluster boundaries. rather 
than pack cluster boundaries? Clearly, disk fragmentation is 
not reduced by the algorithm . It can be argued that 
fragmentation actually increases (consider the above ex­
ample on a large. almost-full disk pack). Furthermore. files 
thought to be "back-to-back" on a disk may actually have 
small "gaps" between them. where the second file could not 
be aligned on the pack cluster immediately following the 
first. DEC provided the not-so-obvious reason for the 
algorithm : 

"We always start files on file cluster boundaries 
to guarantee that the entire file cluster (or UFO 
cluster) will never cross a SAT block boundary ... 

Without the algorithm. files with clustersize greater than 
the pack clustersize (requiring two or more bits in the SAT 
per fi le cluster) could end up spanning a SAT block boundary 
in order to map a single file cluster. This would be 
undesirable. since it would increase SAT disk access 
overhead. DEC concludes their explanation saying, "We have 
no intention of changing this algorithm ... 

A Bug in FIP 

The SPR submitted also pointed out a bug in FIP having 
to do with (you guessed it) the alignment algorithm for 
placed files. One of the features added to RSTS version 7.0 
was the ability to place files starting at specified disk cluster 
numbers. via the /POSITION switch. (When will they provide 
us the ability to place UFOs?). Documentation on the matter 
indicates that a placed file will be located at or after the 
specified DCN. with a bit set in the file 's directory marking it 
as placed (an "L" appears in directory listings). Continuing 
with the DFO:#disk scenario from above. I attempt to place 
a 16-block contiguous file at DCN 970. with a file clustersize 
of 16. The following command is issued: 

PIP DFO:TEST.FIL/MO: 16/CL: 16/SI: 16/P0:970 =NL: 

Since all DCNs from 961 through 1023 are non-allocated. the 
file creation succeeds. However. a directory listing shows 
the file 's starting DCN as 961. and the file is not marked as 
placed. As expected. the alignment algorithm would not per­
mit the file to be placed at DCN 970 (since 970 modulo 16 
< > 1 ). but why not place the file at the next higher aligned 
DCN (977)? DEC described the bug this way: 
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"The problem results from the fact that the 
routine that allocates the blocks out of the SAT 
rounds the requested DCN down to the PCN on 
the file cluster boundary. Later, when the file is 
created , the code checks to see if the DCN where 
the file was created is greater than or equal to the 
DCN requested by the user. Because of rounding. 
this test fails and the file is not marked as being 
placed." 

In the above example, if any DCN from 961 to 976 had 
already been allocated, the file placement would have suc­
ceeded, with the file starting at DCN 977, and the "placed" 
bit being set. 

DEC further noted that the problem is difficult to repair 
and would not be corrected until the next RSTS release (will 
there ever be a next release?). Note that, even with the bug, 
the placement of files still works. if you are willing to accept 
"works" to mean that files end up somewhere near (before 
or after) your specified DCN, and the "placed" bit may 
sometimes not get set. • 
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DEC USERS: 

We're System Industries. And we've 
become the world's largest supplier of 
high-performance DEC* -compatible disk 
storage systems. For a lot of good reasons. 
Our broad product line includes data base 
hardware for almost every DEC minicom­
puter you can name-including the 
"supermini" VAX-11/780*. 

You can buy your peripherals from 
DEC . Or you can buy them from us. But 
before you decide, consider the alterna­
tives. Then, you'll realize there's only one 
viable alternative-SYSTEM INDUSTRIES. 

1 You get 
more reliability. 

Reliability . We've always done much 
more than talk about it. We've delivered. 
Case in point, our Add-On, Non-Stop Re­
liability (ANSR) systems. They provide 
redundant data paths between each com­
puter and each disk drive, so if a compu­
ter fails, users can continue to access data 
on any drive using an alternate data path. 

Another reliable alternative we offer is 
our superior 160 Mbyte, SMD-compatible 
Winchester storage drives. These 
drives have already delivered more 
than 10,000 hours MTBF. That's 
twice the reliability that you'd get 
with an RM03. 

We've been achieving optimum 
disk storage system reliability for 10 
years. By constantly evaluating drive 
technology advances, developing 
new disk controllers, and supporting all 
such activities with proper user software, 
System Industries has earned its reputa­
tion for unmatched reliability. 

2 You get 
faster delivery. 

We've built our entire bus· ~rr 
ness around fast, effective 
service . And th~ first step in 
that procedure is respon­
sive delivery. We provide 
DEC users with equivalent storage systems 
in typically 30 days ARO, instead of 180 
days. 

With System Industries, you'll never 
have to wait six months for the disk stor­
age system you want. We'll deliver an at­
tractive alternative-in a calendar month. 

3 You save 
more money. 

We've made it a habit to save DEC 
users big money on disk storage systems 
for more than a decade now. 

For example, two RM03 storage units 
with a combined capacity of 160 Mbytes 
can cost you $50,000. While three of our 
160 Mbyte Winchester disk storage drives 

in support of a DEC VAX-11/780 can 
give you 480 Mbytes for $42,500. 

We can show you how to start from 
scratch and configure a high-perfor­
mance disk storage system for your 

new CPU. Or how to add to your pre­
sent disk storage. Or how to trade in 

your RPOX/RMOX drives for one of 
our superior disk systems. Whichever 

alternative you decide upon, you can al­
ways count on 100% software transpar­
ency, and big dollar savings . 
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4 You get a lot 
more flexibility. 

Flexibility has been one of our key cus­
tomer benefits during the past decade of 
supporting DEC users in the field. We've 
simply eliminated the problem of limited 
choice. 

You tell us what you need. We'll supply 
the alternatives. And they can include such 
unique features Cl.B a data 
base shared by mul­
tiple CPU's for non­
stop operation ... or 
our reliable, ultra­
flexible Winchester­
SMD combos running 
off the same controller. 

Our disk controllers are manufac­
tured on a standard basis, but they 
are designed with flexibility that 
permits us to configure unique data 
storage systems that provide specific 
solutions to a wide variety of custo­
mer application requirements. You 
name it, we can probably come up 
with a highly versatile arrangement to 
take care of all your disk storage 
system needs. 

5 You can save 
more floor space. 

Our approach has always been to give 
our customers the greatest storage value 
in the smallest floor space possible. 

For example, you might choose our ful­
ly loaded, 19-inch rack-mounted configu­
ration housing our disk controller and 
three 160 Mbyte Winchester disk storage 
drives. This gives you 480 Mbytes of ultra­
reliable storage in a space normally taken 
up by one 80 Mbyte RM03. To get 480 
Mbytes of storage from DEC, you'd need 
six 80 Mbyte RM03s standing in a row. 

Or you might want to select our newest 
Winchester-SMD combo that packs 900 
Mbytes into the same floor space normally 
occupied by a 300 Mbyte RM04/05 from 
DEC. 
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6 You get stronger 
sales & service. 

Uptime is an important part of our busi­
ness. That's why we maintain service 
centers throughout the U .S. and Europe. 
We offer four-hour re sponse to U.S. 
customers within a 50-mile radius of nine 
major cities, and to European customers 
contacting our wholly-owned subsidiary 

near London. 
We've delivere d and 
installed 15 ,000 sys­
tems over the past 10 

years . Our service or­
ganization has d oubled 

in size every year since 
1977. And we cover all 

major metropolitan areas with 24 hours/ 
day, seven days/week contract agree­

ments, providing on-site maintenance 
as a standard option. O ur field service 

engineers are experts at maintaining the 
complex data base systems we attach to 
DEC computers . 

For more information about th ody 
viable alternative to DEC da a storage 

systems, contact the System Ind s~r ies 
office nearest you . 

"DEC and VAX- l l n 80 are registered trademnrk of 
Digital Equipment Corporation 

yll 

Systemlindustries 
United States: 525 Oakmead Parkway, P.O. Box 425, Sunnyvale CA 
94086, (408) 732-1650, Telex 346-459. 
Europe: Sys tem Indust ries (Eu rope), System House. Guild ford Ro<1<1. 
Woking , Surrey, GU22 700, England, (048 62) 5077, Telex 8591 24 

California (714) 754-6555, (2 13) 557-0384; Colorado (303) 986-1591 
Georgia (404) 955-2252; Illinois (312) 948-9330; Massachusetts (6 11, 
695-4022; New Jersey (201 ) 839-8650; New York (5 16) 482-6082. Nf'w 
York Metro (21 2) 785-9300; Ohio (513) 771 0075; Seattle (2rfi 
451 -8791 ; Texas (71 3) 497-7224; Washington, O.C. (703) 734-971'(, 
West Germany (06102) 5464/5; Sweden 08-63 62 74 
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DEAR 
RSTS 
MAN: 
DEAR RSTS MAN: 

~?. 
'---------,... 

~ 

f '\ 

What solutions have other users found 
to make disk garbage unreadable? Our 
students sometimes erase a file 
without meaning to and then search 
around through disk garbage until they 
find it and then pull it back into their 
account. Last week, while looking for a 
paper he had erased by accident, a stu­
dent stumbled across an instructor's 
grade book and pulled that along with 
his paper into his account. The instruc­
tor whose grade book it was, was not 
exactly thrilled . 

Cordially, Gordon G. Henderson 
Director, Computing Center 

Earlham College, Richmond IN 
Dear Mr. Henderson: Confer RSTS 
Programming Manual, p. 1-8. Modify 
your grade book program & other sen­
sitive programs to use their normal pro­
tection codes + 128. Other folks, not 
willing to endure the FIP overhead in­
curred zeroing files , use batch pro­
grams to open & zero files until they 
run out of space, then delete them all. 
Others suffer. 

DEAR RSTS MAN: 
How does PIP.SAV work so quickly? 

K. Wallewein 
Calgary, AL 12K583 

Dear K: PIP.SA V is written in MACRO 
(RT11 version). That makes it about 
seven to ten times faster than B + 2 
and 20 to 100 times faster than B + (on 
average). It also avoids SYS calls for 
directory lookup & uses huge buffers (if 
you let it) and swaps buffers when 
copying. The problem with writing in 
MACRO is that the difficulty of produc­
ing debugged code is directly propor­
tion a I to the relative speed 
enhancements noted above. 

DEAR RSTS MAN: 
I attach a solution to the problem 
raised by Wilf Forrow (Vol. 3, No. 1, p. 
15). I hope this may be of use to your 
readers. I have not used it with an 
LA120 but it works with similar 
devices. 

1. Problem: When outputting to a ter­
minal device RSTS does not check 

whether the device is actually pres­
ent and on-line. Data can be lost 
down a hole. 

2. Solution 
The RSTS/E operating system 

detects and acts on device status 
only for modem configured ter­
minal devices. 

A local device, or remote device 
using private wires must be made 
to look like a modem configured 
device. Then, the operating system 
must be informed that the device is 
" remote". The device itself must be 
made to set and unset the modem 
control signals via its V24 interface 
connection. So the steps taken are 
as follows: 
A. Ensure that Modem Support is 

requested at SYSGEN time. 
B. Rewire the device connections 

as shown in Figure 1. 
C. Using the 'SET' option when the 

system is booted up change the 

BEFORE MODFlCA TlON 

1. LOCAL DEVICE 

Device 

DH 
Multiplexer 

np 
4

l_n_2 __ ><~-p-ln-~ 
;In 3 pin 3 

\__) P.,.l_n _7 _____ ~p_ir._7.._ 

2. PRIVATE WIRE DEVICE 

Device 

DH 
Multiplexer 

pin2 

pin3 

relevant devices from " LOCAL" 
to " MODEM " . This means RSTS 
will respond to the modem con­
trol signals. 

D. Using TIYSET set the device 
characteristics , especially 
speed, using the /RING option . 
This means that every time the 
device fai Is, RSTS effectively 
" hangs the line up" and sets the 
device characteristics back to 
those set in the /RI NG option. If 
this option is not used the 
device is always set back to 110 
baud. 

E. When printing to the device, 
always open it in MODE 16% to 
prevent hibernation on device 
failure. Error 27 (1/0 to detached 
keyboard) will always occur 
when the device is unavailable. 

Yours faithfully, George T.A. May 
Special Systems Division 

Software Sciences Limited , UK 

Device 
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CARRIER DETECT 
DATA TERM.INAL READY 
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SYSTEM PERFORMANCE 
ANALYSIS FOR VAX 
AND RSTS/E USERS 
If your system is suttering from slow response, clogged 1/ 0 . reduced throughput, 
then put RAXCO's RABBIT-2 on your case. RABBIT-2 locates the trouble spots in 
your operating system and identifies the source of the problems. 

RABBIT-2 will chart your system performance, on an hour by hour, user by user, or 
program by program basis. RABBIT-2 will quickly sketch a profile of your average 
:::ystem day , your average user demands, and your average program resource 
requirements . 

RABBIT-2 provides the tools you need to investigate system throughput in terms of 
CPU, 1/ 0 , memory, connect , KCTs, etc. - over any time period you specify. You 
can play "What 1f?" by simulating the removal of the attending program or user and 
displaying the results of the change . 

RABBIT-2 capabilities include: 
• Batch and interactive analysis 
• Interval or time displays 
• Resource consumption diagrams 
• User and program investigation 
• Graphic or numeric output 
• WHO was on WHEN 
• Profile analysis of users and programs 
• Ratios of resources utilized 
• Rankings of users and programs 
• Forecasting of future resource consumption 

'­
c.. 

RAXCO markets a complete line of operational support, 
financial planning and data management systems for DEC 
computing equipment. For a free catalog of these systems 
contact: 

3336 N. Flagler Drive 
West Palm Beach, 

Florida 33407 
(305) 842-2115 

CIRCLE 21 ON READER CARD 
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RSTS/E MONITOR INTERNALS 
Part 3 

By Mike Mayfield. Northwest Digital Software. Box 2-743. Newport. WA 99156 

The demand for information on RSTS internals has been 
so great that I have decided to write a complete book on 
RSTS monitor internals. It will include not only monitor 
tables but disk structures, writing device drivers. runtime 
systems. and resident libraries. FIP, file attributes and per­
formance optimization. Look for more information on it 
here in the RSTS Pro. 

This is the third in a series of four articles describing 
the internal structure of the RSTS/E V7.0 monitor tables. 
The articles to date have described job and memory control. 
This article will describe the structures involved in the device 
and file control. Both the large and small file systems will be 
discussed. 

After reading this article you may want to go back and 
tdke another look at Francois Dubois' article entitled 
"JBSTAT" in Volume 3, Number 2 of the RSTS Pro. His pro­
gram makes use of much of the information presented in 
this article. 

3.0 FILE CONTROL 

A disk is typically broken down into several files. Each 
file can be treated as if it were a separate disk. RSTS takes 
care of finding a place to put the file data and then retriev­
ing that information when needed . 

Since most RSTS systems are used in commercial and 
general purpose applications which make frequent use of 
disk files. improvements in the file control system can have 
a significant impact on system performance. For this reason 
DEC essentially rewrote the file control system for version 7 
of RSTS. 

The result was the large file system . As the name im­
plies this new file control system allows large file sizes 
{larger than 65,535 blocks). It also includes many perfor­
mance improvements. especially when the same file is in use 
by more than one person. 

For purposes of this discussion we will call the standard 
file control system the small file system and the new file 
control system the large file system . 

3. 1 SCB - SMALL FILE CONTROL BLOCK 

Each time a file is opened a structure called a Small Con­
t rol Block (SCB) is allocated to the opener. This stucture con­
tains all the information needed to access the opened file. 
This information includes the file size. current block 
number, pointers to seven clusters of the file and a pointer 
to the remaining cluster information in the directory. 

When a file is accessed the file size (SSSIZ) is checked 
against the desired block number. If the desired block 
number is greater than the current file size an error is 
returned for GETs and an automatic file extension is done 
for PUTs (except in the case of contiguous files and update 
mode). 

The window base block number (SSFVB) and the win­
dow information (SSWND) are used to map the logical block 
number supplied by the user into a physical block number 
on the disk. A window holds pointers to seven clusters of 
the file. If the desired logical block is contained in the seven 
clusters pointed to by the current window the physical block 
can be determined immediately. If it is not contained in the 
current window a window turn is performed. 

A window turn in the small file system consists of 
following the linked list of retrieval entries in the directory 
starting at the beginning and continuing until the entry for 
the desired cluster is found . (See Scott Banks' articles on 
directory structure). Once the desired retrieval block is 
found it is loaded into the window (SS WNO) and the window 
base block (SSFVB) is updated to show the new window 
mapping base. 

A small file system control block (SCB) has the follow­
ing format: 

S$STS 1 I Status flags I Disk driver index I 0 SSIDX 
!---------------------------------------! 

S$UNT 3 I FIP unit number I Pending transfers I 2 S$PT 

S$FLG 13 

!---------------------------------------! 
I File size I 4 S$SIZ 

Next block to read/ write 6 S$NVB 

Block number of first block in window 8 S$FVB 

Flag bits I Cluster size - 1 10 S$CLUS 

Block numb~r of UFO name entry (LSB) 12 S$UFND 

Offset in block/2 I MSB of S$UFND 14 
1---------------------------------------
1 16 S$WND 
I 
I 18 
I 
I Retrieval entry wind ow 20 
I 
I 22 

2 4 

26 

28 

30 

Offset Sym bot Description 

0 SSIDX 

SSSTS 

This byte is the driver index. It is always o 
to show that the device associated with 
the SCB is a disk device. 
This byte contains the file status bits (see 
section 3.1 .1 ). 
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2 SSPT This byte contains a count of the number 
of transfers pending on this file by this 
user. When an 1/0 is requested this byte is 
set to 1. If the request requires more than 
one physical 1/0 transfer, this value is in-
creased as necessary. An 1/0 request can 
require more than one transfer if it in-
valves more than one block and the blocks 
either cross a cluster boundary or cross a 
cylinder boundary on a disk that doesn't 
do automatic cylinder movement (such as 
RL01/02). 

3 SSUNT This byte contains the FIP unit number 
for the disk in use. Each disk unit on the 
system has a unique FIP unit number 
associated with it. 

4 SSSIZ This word contains the current file size, in 
blocks. The file size may range from 0 to 
65,535 blocks. 

6 SSNVB This word contains the next block to read 
or write if a sequential 1/0 transfer is re-
quested. 

8 SSFVB This word contains the block number of 
the first block in the retrieval window 
(SSWND). The block number corresponds 
to the first block of the first cluster in the 
window. Knowing this block number and 
the file 's cluster size you can determine 
which blocks are mapped by the current 
window. 

10 SS CL US This byte contains the file"s cluster size 
minus one. 

11 SSFLG This byte contains file status bits and 
locked block information (see 3.1.2). 

12 SSUFND These two words contain a pointer to the 
name entry in the UFO for this file. The 
first two bytes are the low order bytes of 
the block number of the UFO. The next 
byte is the high order byte of the block 
number. The last byte is the offset. divid-
ed by 2. into the block to the name entry. 

16 SS WNO The first word contains status bits (see 
section 3.1 .3). The following seven words 
are the current retrieval window. Each 
word contains the device cluster number 
(DCN) of the first block of the associated 
cluster. 

3.1.1 SSSTS - Status Flags 

The status flags show the current status and restric­
tions placed on the file in use. These bits correspond to con­
ditions in effect at the time the file was opened (such as 
write protection) and conditions in effect as of the last 1/0. 
The format of SSSTS is as follows: 

Bit 

8 

9 

Symbol 

DD NFS 

DDRLO 

Description 

The disk is opened non-file structured. 
The remaining status bits apply as if the 
disk were opened file structured. 
The file is read protected against the user. 

• Standard and extended length cables. 
• Highest quality materials. 
• Stringent qual ity control. 
• Stocked lengths for immediate delivery. 
• Custom lengths to order. 
• Coax/ twinaxial cables also available. 
• Quantity pricing and fast delivery. 

WO[f@W@JfZ~ 
WI REWORKS CORPORATION 
Data Communications Division 
380 Hillside Avenue, PO Box 3600 
Hillside, New Jersey 07205 
Tel : (201 ) 686-7400 
Twx: 710-985-4675 
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10 DDWLO The file is write protected against the 
user. 

11 SCSUPD The file is opened for update (mode 1 ). 
12 SCSCTG The file is contiguous. 
13 SCSLCK The current block (shown in SSNVB) is im-

plicitly locked. 
14 SCSUFD The file is really a UFO opened in non-file 

structured mode (ie. OPEN "DK0:[1 .2]" AS 
FILE 1). 

15 SCSUSE This user received the original write 
privileges. 

3.1.2 SSFLG - Flag Bits 

SSFLG serves two purposes. First. it defines the number 
of blocks that are included in an implicit lock. Second. it con­
tains status bits similar in purpose to SSSTS. The format of 
SSFLG is as follows: 

Bit Symbol Description 

0-4 SCSLLK These five bits specify the number of 
blocks that are included in the current im­
plicit lock. This value may vary from 0 to 
31. 

5 SCSRR The file is opened in read regardless mode 
(mode 4096). 

6 SCSEXT This SCB is followed immediately in 
memory by another small buffer's worth 
of information about explicitly locked 
blocks. The information in this extended 
portion of the SCB consists of a table of 
double-words where the first byte is the 
most significant byte of the block number 
of the first explicitly locked block. the 
second byte is the number of blocks in­
cluded in the lock. the third and fourth 
bytes (as a word) are the least significant 
bytes of the block number of the first 
locked block. 

7 SCSDLW The file was either written into or ex-
tended. The file size and date last written 
need to be updated when the file is closed . 

3. 1.3 SSWND - Retrieval Window Flags 

The first word of the retrieval window contains flag 
bits used for new version 7 features. The format of SSWND 
is as follows: 

Bit 

0 

2 

3 

Symbol 

SCSSPU 

SCSAEX 

SCSCHE 

SCSCSQ 

Description 

The file is open in special update mode 
(mode 5). 
Always do a real extend on the file (mode 
8). 
The file is open for user data caching 
(mode 256 or mode 2048) 
The user data caching specified by 
SCSCHE is sequential (mode 2048). 

3.2 FCB - LARGE FILE CONTROL BLOCK 

With version 7 of RSTS came the optional large file sup­
port. If this option is taken at sysgen time the standard file 
processing code in FIP is replaced with a new improved ver­
sion. This new file processor uses totally different control 
structures which allow many improvements in perfor­
mance. especially when the same file is opened by more 
than one user. 

With the new file system control structures. less disk 
overhead is required to open a file for the first user and no 
disk overhead is required for subsequent users of the same 
file. In addition. disk overhead associated with window 
turns (loading the retrieval window from the directory) is 
reduced. especially when the file is open more than once. 

The structures used in the new file system are the File 
Control Block (FCB) and the Window Control Block (WCB). 
When a file is opened a list of FCBs for currently opened files 
is searched. If the desired file is not found in this list the 
directory is searched to find the information for the file. 
This information is loaded into an FCB and a WCB. 

When the same file is opened simultaneously on 
another channel . or by another user. the information about 
the file is already in an FCB. No search of the directory, with 
its attendant disk accesses. is needed. All the information 
about the file is already contained in the existing FCB. A new 
WCB is allocated for the open and linked to the previous 
WCB or list of WCBs for this file . No disk accesses are re­
quired and FIP is released immediately. 

As you can see. the overhead of opening a file when 
someone else already has it open is drastically reduced . This 
can be used to our advantage by writing a small program 
that opens the most commonly used files in read / regardless 
mode and then detaches and goes to sleep indefinitely. Both 
data files and commonly used programs can be opened in 
this way. Once opened. there will essentially be no overhead 
the next time any of these files are opened. 

To allow the existing FCBs to be searched quickly they 
are kept in a linked list. Each disk unit has its own linked 
list. The base address of each list is kept in a table (FCBLST) 
and is accessed by the FIP unit number (FUN). times two. for 
the associated disk unit. 

The window control blocks (WCBs) associated with each 
file are also kept in a linked list. The pointer to the base of 
this list is kept in the FCB for the file. The last WCB in the 
linked list contains a pointer back to the FCB. 

The following diagram shows the linked list of FCBs 
and WCBs: 

FCBLST 

I - --------
1 

I 
I 
I ---------
1 

I FCB 
I ---------
--- >I I 

I F i le A I 
I I 

v 

WCB 

I ndexed by FUN * 2 

FCB FCB 

- -- >I 1 - -->I I 
I File B I I File x I 
I I I I 

v v 

I I 
WCB WCB 1- --- > I 1'/CB 

I I 
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The format of a File Control Block (FCB) is as follows: 

I Link to next FCB on this FIP unit I 0 F$LINK 
1---------------------------------------1 
I File ID (link to name entry in UFD) I 2 F$FID 

PPN project # I PPN programmer I 4 F$PPN 

6 F$NAM 
File name in RAD50 

I 
1---------------------------------------
1 File nam e extensi on in RAD50 10 
l---------------------------------------

F$PROT 13 I Protection code I Status byte 12 F$STAT 
1---------------------------------------

FSRCNT 1 5 I RR access count I N/U access cou n t I 14 F $ACNT 
!---------------------------------------! 
I I 16 F $WFND 
I FBB of fir st retrieval entry I 
I I 18 
1---------------------------------------1 
I I 20 F$UF D 
I FBB of na m e ntry 
I 22 
l---------------------------------------

F$SIZM 25 I File size (MSB) I FIP unit numb e r 2 4 F$ UNT 
!---------------------------------------
! File s iz e (LSB) 26 F$SIZL 
!---------------------------------------
! File cluste r size 28 F$CLUS 
!---------------------------------------
! Pointer to first WCB for this file 30 F$WCB 

Offset Symbol Description 

O FSLINK This word contains a pointer to the next 

2 

4 

6 

12 

13 

14 

15 

16 

20 

24 

25 

FSFID 

FCB on this FIP unit. The end of the list is 
terminated by a forward link of 0. 
This word contains the file ID for this file. 
It is used when searching the FCB list dur-
ing an open by file ID (only available in 
MACRO). 

FSPPN This word contains the PPN of the file . 
The programmer number is in the first 
byte, the project number in the second 
byte. 

FSNAM These three words contain the file name 
and extension in RAD50. The file name is 
in the first two words, the extension in 
the third word . 

FSSTAT This byte contains file status bits (see sec­
tion 3.2.1 ). 

FSPROT This byte contains the file's protection 
code. 

FSACNT This byte contains a count of the number 
of times this file is currently open for nor­
mal or update access. 

FSRCNT This byte contains a count of the number 
of times this file is currently open for 
read/regardless access. 

FSWFND This double word is the FIP block/ sub­
block (FBB) of the first retrieval entry for 
this file in the directory. FBBs are de­
scribed in section 3.2.2. 

FSUFND This double word is the FIP block / sub­
block (FBB) of the name entry for this file 
in the directory. FBBs are described in sec­
tion 3.2.2. 

FSUNT This byte contains the FIP unit number 
for the disk unit containing this file . 

FSSIZM This byte contains the most significant 
byte of the file size. 

26 

28 
30 

FSSIZL This word contains the least significant 
bytes of the file size. 

FSCLUS This word contains the file 's cluster size. 
FSWCB This word contains a pointer to the first 

window control block (WCB) for this file . 

3.2.1 FSSTAT - Status Flags 

The status flags contained in FSSTAT have the follow­
ing for mat: 

Bit Symbol Description 

0 US.OUT This file is a swapping disk that is not in-
cluded in the SAT. 

US.PLC This file is placed starting at a specific 
disk block. 

2 US.WAT Write access has already been given out. 
3 US.UPD This file is open in update mode. 
4 US.NOX This file is contiguous. No extends are 

allowed. 
5 US.NOK This file may not be deleted or renamed . 
6 US.UFO This file is really a UFO opened in non-file 

structured mode (i.e.; OPEN "DK0:[1 ,2)"AS 
FILE 1). 

7 US.DEL This file has been deleted. 

3.2.2 FBB - FIP Block/Sub-block 

A FIP block/sub-block provides all the information 
necessary to immediately retrieve any entry in a directory if 
the FIP unit number is known. Given this information a 
directory entry can be accessed in one seek. The format of 
an FBB is as follows: 

Offset 

0 

2 

Description 

This byte contains the offset within the directory 
block, divided by 2. to the desired directory entry. 
This byte contains the block offset within the 
cluster to the desired block of the directory. 
This word contains the device cluster number of 
the first block of the desired cluster. 

3.3 WCB - WINDOW CONTROL BLOCK 

The window control block (WCB) contains all the infor­
mation needed by the monitor for an individual user of a 
file . Each simultaneous opening of a file generates a unique 
WCB. These WCBs are pointed to by the user's JOB (see sec­
tion 1.4, Volume 3, Number 1 ). 

When an 1/0 request is made for a file. the WCB 
associated with the specified user and channel number is 
used to access the retrieval window. If the desired retrieval 
information is not already present in the WCB a window 
turn is performed. Unlike the small file system . the large file 
system will start a search at the current position if the 
desired retrieval information is beyond the current position 
in the linked list of retrieval entries. 
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powerful word processing tool. 

• 

With the WP Saturn you can add 
powerfu l word processing to 

your PDP-11, LSl-11 , or Vax Sys· 
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alone system. 
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files. 

Assem bler Language provides maximum 
speed and efficiency. 

Oser Friendly Prompting helps you master 
word processing with minimal training. 

Extensive List Processing: Forms, prompted 
data entry and sort/ select; plus flexible merg· 
ing of lists and documents. 
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As the list of retreival entries is followed, the linked list 
of WCBs for this file is checked. If the desired retrieval entry 
is already contained in a WCB, that WCB is used instead of 
following the link on disk. When the desired retrieval entry 
is found the information is copied into the current WCB's 
retrieval entry window. 

The format of a window control block is as follows: 

W$STS l 

W$FLAG 3 

W$NVBM 5 

Offset 

0 

2 

3 

4 

s 

6 

I status flags I Disk driver index 0 W$IDX 
1---------------------------------------
1 Flag bits I Job number *2 2 W$JBNO 

: -~~~~-~~~~~-;-(~;;)!-;~~~~~~-~~~~;;~~~- 4 W$PT 

: -------~::~-b~~~~-~~;b:~-C~;;)-- - - - ---- 6 W$NVBL 

: - -----~~i~~;~-~~-;~;-~~-;$~~~;--------- 8 W$FCB 

1---------------------------------------
1 Retrieval entry number 10 W$REN 

: - --~~i~~;;-~~-~~:~-~~;-f~;-~~i~-;~;---- 12 W$WCB 

1---------------------------------------
1 14 W$NXT 
I FBB of next window 
I 16 

Symbol 

W$IDX 

W$STS 

WSJBNO 

WSFLAG 

W$PT 

W$NVBM 

WSNVBL 

18 W$WND 

20 

Retrieval entry window 22 

Description 

24 

26 

28 

30 

This byte is the driver index. It is 
always O to show that the device 
associated with the WCB is a disk 
device. 
This byte contains the file status bits 
for this user (see section 3.3.1 ). 
This byte contains the job number, 
times 2, of the user that owns this 
WCB. 
This byte contains file status bits and 
locked block information (see section 
3.3.2). 
This byte contains a count of the 
number of transfers pending on this 
file by this user. When an 1/0 is re-
quested this byte is set to 1. If the re-
quest requires more than one physical 
1/0 transfer this value is increased as 
necessary. An 1/0 request can require 
more than one transfer if it involves 
more than one block and the blocks 
either cross a cluster boundary or cross 
a cylinder boundary on a disk that 
doesn't do automatic cylinder move-
ment (such as RL01 /02). 
This byte contains the most significant 
byte of the next block number to use 
for sequential access. 
This word contains the least significant 
bytes of the next block number to use 
for sequential access. 
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8 

10 

12 

14 

18 

W$FCB 

W$REN 

W$WCB 

W$NXT 

W$WND 

This word contains a pointer to the file 
control block (FCB) at offset F$CLUS in 
the FCB. 
This word contains the current 
retrieval entry number. It identifies 
which retrieval entry is currently 
stored in W$WND of the WCB. 
The low order bits of this word are file 
status bits. The high order bits are a 
pointer to the next WCB for this FCB. 
See section 3.3.3 for more information. 
This double-word is the FIP block/sub­
block (FBB) for the next retrieval entry 
in the directory. It allows immediate 
access to the next retrieval entry in the 
directory if sequential access is taking 
place. 
The following seven words are the cur­
rent retrieval window. They contain 
the device cluster number of the first 
block of each cluster for this retrieval 
entry. 

3.3. 1 WSSTS - Status Flags 

The status flags in W$STS show the status and restric­
tions placed on the file for the current user. Bear in mind 
that each time a file is simultaneously opened a new WCB is 
allocated and each WCB has its own set of status flags. The 
format of W$STS is as follows: 

Bit 

8 

9 
10 

Symbol 

DDNFS 

DDRLO 
DDWLO 

Description 

The disk is opened non-file structured. 
The remaining status bits apply as if the 
disk were opened file structured. 
The file is read protected against the user. 
The file is write protected against the 
user. 

11 WC$UPD The file is open for update (mode 1 ). 
12 WC$CTG The file is contiguous. 
13 WC$LCK The current block of the file is implicitly 

locked. 
14 WC$UFD The file is really a UFO opened in non-file 

structured mode (i.e.; OPEN "DK0:[1.2]''AS 
FILE 1). 

15 WC$USE This WCB received the original write 
privileges. 

3.3.2 WSFLAG - Flag Bits 

W$FLG serves two purposes. First. it defines the 
number of blocks that are included in an implicit lock. 
Second. it contains status bits similar in purpose to W$STS. 
The format of W$FLG is as follows: 

Bit Symbol Description 

0-4 WC$LLK These five bits specify the number of 
blocks that are included in the current im­
plicit lock. This value may vary from 0 to 
31. 

Hardware Accessories 
For DEC Equipment Users 

C·XX Overtemperature Protection System 
Standard DEC PDP 11, VAX, and System 10-20 ma­
chines are NOT adequately protected from equipment 
damage due to high machine room temperatures. 
This unit provides aural warning signal and total system 
power shutdown with two customer adjustable tem­
perature limits and approved interface to standard 
DEC AC power control system. 

B·11 CPU Speedup for PDP 11 /45 and 70 
This timing generator modification allows 11 /45 or 
11 /70 CPU instruction throughput rate to be increased 
by up to 15%. 

Both products are attractively priced , install in a few 
minutes with no special tools or skills, and are allowed 
by DEC Field Service in contract systems. Call or write 
for further information. 

115 Nassau Systems 
P.O. Box 19329 
Cincinnati , Ohio 45219 
(513) 231-1283 

DEC, VAX, and PDP are trademarks of Digital Equipment Corp. 
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PURCHASE PER MONTH 
DESCRIPTIO N PRICE 11 MOS 2• MOS 36 MOS 

LA36 OECwriter II ........... S1 .095 5105 s 58 s 40 
LA34 OECwriler IV . 995 95 53 36 
LA34 OECwriler IV Forms Ctrl. . 1.095 105 58 40 
LA120 OECwriter Ill KSR . 2.295 220 122 83 
LA120 OECwriter Ill RO . 2.095 200 112 75 
VT100 CRT OECscope . 1.595 153 85 58 
VT132 CRT OECscope .. 1.995 190 106 72 
Tl745 Portable Terminal . 1.595 153 85 58 
Tl765 Bubble Memory Terminal · 2 . 5~5 249 138 93 
Tl Insight 10 Terminal . 945 90 53 34 
Tl785 Portable KSR . 120 CPS . 2.395 230 128 86 
Tl787 Portable KSR . 120 CPS . 2.845 273 152 102 
Tl810 RO Printer . 1.895 182 102 69 
Tl820 KSR Printer . 2.195 211 117 80 
OT80 1 CRT Terminal . 1.695 162 90 61 
OT80 3 CRT Terminal . 1.295 125 70 48 
OT80 5L APL 15 CRT . 2.295 220 122 83 
AOM3A CRT Terminal 875 84 47 32 
AOM31 CRT Terminal . 1,450 139 78 53 
AOM42 CRT Terminal . 2.195 211 117 79 
1420 CRT Terminal .. 945 91 51 34 
1500 CRT Terminal ... 1.095 105 58 40 
1552 CRT Terminal . 1.295 125 70 48 
920 CRT Terminal . 895 86 48 32 
950 CRT Terminal .. 1.075 103 57 39 
Letter Quality , 55 15 RO . 2.895 278 154 104 
Letter Quality , 55 25 KSR . 3.295 316 175 119 
Letter Quality KSR . 55 CPS . 3.395 326 181 123 
Letter Quality RO . 55 CPS . 2.895 278 154 104 

715 69 39 26 
48 32 

CIRCLE 28 ON READER CARD 
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5 

6 

7 

WCSEXT This WCB is followed immediately in 
memory by another small buffer's worth 
of information about explicitly locked 
blocks. The information in this extended 
portion of the WCB consists of a table of 
double-words where the first byte is the 
most significant byte of the block number 
of the first explicitly locked block, the 
second byte is the number of blocks in­
cluded in the lock, the third and fourth 
bytes (as a word) are the least significant 
bytes of the block number of the first 
locked block. 

WCSDLW The file was either written into or ex­
tended. The file size and date last written 
need to be updated when the file is closed . 

WCSNFC The file is opened non-file structured in 
cluster mode (mode 128 was not used). 

3.3.3 WSWCB - File Flags and Link to WCB 

Since the small buffers from which WCBs are allocated 
always lay on even boundaries of 32 bytes. the low order 
five bits of their address are always 0. These low order bits 
are used as extended flag bits. They are not actually part of 
the address of the next WCB and should be treated as zeroes 
when used in a pointer. The format of WSWCB is as follows: 

Bit Symbol Description 

0 WCSRR The file is open in read regardless mode 
(mode 4096). 

WCSSPU The file is open in special update mode 
(mode 5). 

2 WCSAEX Always do a real extend on the file (mode 
8). 

3 WCSCHE The file is open for user data caching 
(mode 256 or mode 2048) 

4 WCSCSQ The user data caching specified by 
SCSCHE is sequential (mode 2048). 

5-15 These bits. combined with low order bits 
of 0, are the address of the next WCB for 
this FCB. 

4.0 DEVICE CONTROL 

Device control breaks down into two parts: information 
needed by the monitor to perform logical operations (opens. 
closes. etc.) on the device and information needed by the 
device driver to interface with the device at the physical 
level. 

While we will be talking about data structures that are 
used by device drivers. we will not be discussing how to ac­
tually write a device driver. Writing drivers is beyond the 
scope of this article but is covered in my book on RSTS 
monitor internals. 

The logical operations available to a user are OPEN , 
CLOSE. GET. PUT and SPEC. Except for opening a device. the 
only structures required are the user's XRB (see the RSTS/E 
System Directives Manual) and the Device Data Block (DOB). 

Opening a device requires the data structures DEVNAM, 
DEVCNT, DEVPTR, UNTCNT and DEVTBL, which are used to 
verify the name and unit number specified for the device 
and associate it with the physical device information. 

The physical operation of a driver uses information 
passed by the user in his XRB and device specific informa­
tion kept in a structure called the De.vice Data Block (DOB). 
Portions of the information in the DOB are standardized be­
tween all devices and portions of it are specific to the needs 
of the particular devices. 

4.1 DOB - DEVICE DATA BLOCKS 

The structure used to control physical use of a device by 
a driver and to communicate between monitor routines and 
the driver is the Device Data Block (DOB). Every unit of every 
device has its own DOB associated with it. 

A DOB contains information about device opens and 
assignment. small buffer usage and printer position. as well 
as other information specific to the particular device. such 
as controller status and temporary buffering. 

Every DOB must contain a certain amount of specific in­
formation. This minimal DOB has the following format (the 
information starting at offset 8 is only required if character 
oriented output is to be performed): 

DDSTS 1 I Device type flags I Driver index I 0 DDIDX 
1---------------------------------------1 

DDUNT 3 I Unit number I Owner job # *2 I 2 DDJBNO 
1---------------------------------------1 
I Ownership start time of day I 4 DDTIME 
1---------------------------------------1 
I Ownership count and flags I 6 DDCNT 
1---------------------------------------1 
I Device depenoant flag bits I 8 DDFLAG 
1--------------------------------------- 1 
I Small buffer empty pointer I 10 DDBUFC 
1---------------------------------------1 
I Small buffer fill pointer I 12 
1---------------------------------------1 
I Small buffer count I 14 
1---------------------------------------1 

DDHORC 17 I Line width +l I Hori z posit1on I 16 DDHORZ 
1---------------------------------------1 

Offset Symbol Description 
0 DDIDX This byte contains the driver index. This 

value is unique to each device type. 
DDSTS This byte contains a set of bits that 

describe the characteristics of the device 
(see section 4.1 .1 ). 

2 DDJBNO This byte is the job number. times 2. of 
the job that has this device unit assigned, 
either explicitly by an ASSIGN or implicitly 
by an OPEN . 

3 DDUNT This byte specifies the unit number of this 
device. 

4 DDTIME This word contains the system time at the 
time the device was assigned . It is used to 
charge device time when the device is 
closed . 

6 DDCNT This byte is the ownership count for this 
device unit. It is incremented each time 
the device is opened and decremented 
when it is closed . 

7 This byte is a set of device flags (see sec-
tion 4.1 .2). 
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RSTS/ E SOFTWARE PACKAGES 

• KOSS, a multi-terminal key-to-disk data 
entry system . (Also available for RSX-11 M.) 

•TAM, a multi-terminal screen-handling 
facility for transaction-processing applica­
tions. (Also available for RSX-11 M.) 

• FSORT3, a very fast sort. Directly sorts 
RSTS/ E files containing up to 16 million 
keys or records. Up to 70 times as fast as 
the RSTS-11 Sort package in CPU time. 

• SELECT, a convenient , very quick package 
for extracting records that meet user-speci­
fied selection criteria. 

• BSC/DV, a device driver for the DEC DV11 
synchronous multiplexer that handles most 
bisynchronous protocols. 

• COLINK, a package that links two RSTS/ E 
systems together using DMC11s. Supports 
file transfers, virtual terminals, and across-the­
link task communication . 

• DIALUP, a package that uses an asynchro­
nous terminal line to link a local RSTS/ E 
system to a remote computer system. Sup­
ports file transfers, virtual terminals, and 
dial-out through a DN11 . 

(The performance-critical portions of the first 
five packages are implemented in assembly 
language for efficiency.) 

Evans Griffiths & Hart, Inc. 
55 Waltham Street 

Lexington , Massachusetts 02173 
(617) 861 -0670 
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8 

10 

16 

17 

DDFLAG This word contains device specific flag 
bits and is not used by the monitor. 

DDBUFC The following three words contain small 
buffer control information. The first word 
is the pointer to where bytes are to be 
removed from the small buffer chain. The 
second word is the pointer to where bytes 
are to be inserted into the small buffer 
chain . The third word is the number of 
small buffers remaining in the allocation 
for this device. When this word reaches 0 
the program may be stalled for small buf­
fer wait. 

DDHORZ This byte is the current horizontal position 
of the "print head". A value of 0 is the 
right hand margin. A value equal to 
DDHORC is the left hand margin. 

DDHORC This byte is the device's line width, plus 
one. 

4. 1. 1 DDSTS - Device Characteristics Flags 

The device characteristics bits in DDSTS have the 
following meaning: 

Bit Symbol Description 
8 DDPRVO Ownership of this device unit requires 

privileges. 
9 DDRLO Read privileges are never given for this 

device. This device i~ inherently write 

11 

12 
13 

14 

15 

only. 10 DDWLO write privileges are 
never given for this device. This device is 
inherently read only. 

DDNET This device exists elsewhere in a DECNET 
network. 
Unused. 

DDAUX This device can use KMC11 bridge blocks. 
Bridge blocks provide a means of com­
munication between the computer and a 
KMC11 processor. 

DDAUXA This device is currently bridged to a 
KMC11. 

DDSTAT This bit is not used by the monitor but is 
cleared. each time the device is closed. The 
driver can use this bit to automatically 
reset a condition when the device is 
closed. 

4. 1.Z DDCNT - Device Flags 

The device flag bits in DDCNT have the following mean­
ing: 

Bit 
8-12 
13 
14 
15 

Symbol Description 
Unused 

DDCONS This device is its owner's console terminal. 
DDUTIL This device is temporarily assigned to FIP. 
DDASN This device is explicitly assigned by the 

job shown in DDJBNO. 
... continued on page 86 
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IPPLll:ITlllS SCALE II Ylll 
FIVll ... 1111 ISEl-11. 
USER-11 is a comprehensive 
applications development 
facility for the DEC RSTS 
operating environment. 
Dozens of integrated 
programs harness RSTS' s 
power for unparalleled 
productivity and performance 
in constructing on-line and 
batch application systems. 

PRODUCTIVIT¥ ... 
A MATTER OF TIME. 

More than a data manage­
ment system, USER-I I 
features common-function 
programs that permit 
numerous applications to be 
installed without writing a 
single line of code. Complete 
building blocks and interfaces 
are provided for those 
remaining applications 
requiring custom work. 

PERFORMANCE ... 
SIMPLY INCREDIBLE. 

USER-I I combines 
advanced BASIC and 
MACRO coding techniques 
with ultra-efficient file 
accessing mechanisms to 
optimize application system 
performance. 

RELIABILITY ... 
A PROVEN FACT. 

USER-I I is currently 
installed on hundreds of time­
sharing systems world-wide 
with a reliability record that 
users repeatedly praise. All 
software is exhaustively 
tested and benchmarked prior 
to any distribution release. 

SECURITY ... 
MORE THAN RSTS. 

USER-I I incorporates a 
unique MENU system which 
flexibly and securely controls 
all processes. Secondary, 
encoded security databases 
are provided for each project. 
A special Run Time System is 
invoked to prevent accessing 
the RSTS ready state, unless 
the software developer 
desires this for the user. 

STANDARDIZATION ... 
A BYPRODUCT. 

All USER- I I generated 
packages employ program­
ming and documentation 
conventions which enhance 
compatibility, readability, 
and maintainability. 

ADAPTABILITY ... 
NO PROBLEM. 

USER-I I programs are 
dictionary and parameter 
driven throughout. Files can 
be restructured without 
program modifications. 

CI RCLE 30 ON READER CARD 

DOCUMENTATION ... 
GOOD AND PLENTIFUL. 

USER-I I features a wealth of 
easy-to-follow documen­
tation. An extensive on -line 
"/HELP" facility is at 
software developer and user 
fingertips. All documentation 
is maintained and distributed 
on your system's compatible 
media. 

TRAINING ... ALL KINDS. 
USER-I I training courses are 
held frequently with instruc­
tional programs to suit your 
need-beginner to expert. 

FEATURES ... ON AND ON. 
USER-I I includes virtually 
every facility needed to 
quickly construct high 
performance management 
applications-nothing else is 
required. If you find this hard 
to believe or would like more 
information, contact us; we 
will furnish you with solid 
user proof! 

N c c s 
u s E R 
• 1 1 • 

North County 
Computer Services, Inc. 
2235 Meyers Ave. 
Escondido, California 92025 
(714) 745-6006, Telex: 182773 

DEC and RSTS are registered trade­
marks of Digital Equipment Corporation. 

c Copyright NCCS 
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DEC, DATA GENERAL and Others 
For LSl11~ PDP11~ POP11/70~ 
VAX~ UNIBUS: & MASSBUS~ 
*Tradenames of Digital Equipment Corp. 

Featuring: 

•CONTROL DATA's 
SMD, CMD, MMD, FMD, 
HAWK, LARK, PRINTERS, 
TAPE DRIVES & MEMORIES 

• KENNEDY's 
WINCHESTERS 
& TAPE DRIVES -----• DAT A PRODUCT's 
PRINTERS 

• CENTURY DAT A's 
TRIDENTS 

Plus a Menu of CONTROLLERS: 
• EMULEX •SYSTEM INDUSTRIES 
• WESTERN PERIPHERALS 
• DI LOG • BYTRONIX • RIAN DA 
• MCT • DIGI DYNE 

ONLY GF OFFERS THIS 
UNIQUE COMBINATION: 

• CUSTOM-TAILORED TO YOUR EXACT 
REOUI REMENTS 

• FULL EMULATION 
• COST SAVINGS OF 50% 
• FAST DELIVERY 
• EXPERT INSTALLATION & SERVICE 
• OEM DISCOUNTS AVAILABLE 

And these other GF products: Printers & Subsystems; Tape Drives & Subsystems; Computers, Memories and Controllers; 
CRTs, Terminals & Media; Turnkey Business Systems; Software (Operating & Application) 

GF: I am interested in: 

0 Printers 

0 Controllers 

0 Memories 

0 Tapes 

0 CRTs 

0 Media 

My requirements are: 

I am an: 

0 End user 

0 Institutional 

0 OEM 

0 Immediate 0 3-6 months 0 Information only 

Name ------------------

Title-------------------

Company ________________ _ 

Address ------------------

City---------- State __ Zip __ _ 

Telephone ( __ _ 

My computer is a---------------------------------
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VIDI0/ 11 and 
SCRNI0/11: 

CRT-Independent 
Screen Forms for 

VAX-11 and PDP-11 
By Stephen F. Heffner. President. PSI (Pennington Systems Inc.) 

Why Screen Formats? 

People like forms. I know. we curse about the IRS 1040, 
the W-2. the report to Purchasing in quintuplicate; but when 
we have to supply data to an interactive program, we're 
most comfortable filling in a form. It probably has to do 
with the comforting prompting messages and explanatory 
information surrounding the field we're filling in, or perhaps 
a feeling of satisfaction from the completion of a form. 
Whatever the reason. forms seem to be much more satisfac­
tory than line-by-line prompted entry, especially for 
computer-naive people. 

With the widespread and ever-growing use of video ter­
minals (CRTs to us hard-core types), interactive forms are a 
very practical method of communicating with a computer 
program. at least from a human-engineering point of view. 
The trouble is, they're a pain to program! First you have to 
worry about the intricacies of cursor control on your brand 
of CRT. Then how do you protect the screen from erroneous 
input? About the time you have all that figured out. your 
boss goes out and buys another brand of CRT and you start 
over. Meanwhile, your programs are a crazy quilt of escape 
sequences. reads. writes. special functions: the actual logic 
of the application is in there somewhere, but where? 

On top of the technical difficulties of creating and ser­
vicing screen formats, there's the problem of accom­
modating changes in the application. The end user likes the 
form. but he'd like it even better if the title was over there. 
and this field got moved down a little bit, and, and, and ... 
While you 're at it, that "yes or no" field just became a 
"maybe" field as well , so allow an "M" to be entered, in addi­
tion to "Y" and "N" . 

Wouldn't it be nice to just drop all those capabilities in­
to your application program in the form of straightforward, 
readable subroutine calls? We thought so too: enter 
SCRNI0/11 (screen eye oh) and VIDI0/11 (vid eye oh). 

A Little History 

As Ted Baxter might say, it all started in a little data en­
try application on a PDP-11 /03, under RT-11 . There were 
about 1 ,500,000 documents waiting to be entered onto 
floppy disks. and they had to go in fast and with minimum 
error. We started with a set of "primitives' for video 1/0 and 
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used them to hard-code some formats for data entry. on a 
VT-52 as it happened. That worked pretty well. and we 
studied the data entry operators to see what could be done 
to speed up the input while (we hoped) cutting down on the 
error rate: this resulted in some"tuning· of the field input 
function . At this point. we had the first cut at VIDIO/ 11. the 
video "primitives" . pretty well shaped up. 

Meanwhile. we started analyzing the error checking 
process in terms of field attributes. although the screen for­
mats were still "hard coded " in the application . It became 
pretty clear we wanted the formats out of the application 
program. in as generalized a fashion as possible. That re­
quirement became even stronger when we provided 
VIDI0/11 to an OEM for use in a banking application 
package. under RSX-11 M: the application would involve 
many screen formats and a wide variety of input error 
checking . 

In the process. we found we also needed to use our 
"primitives" on a totally different brand of CRT. so we 
reimplemented them for the new model. This rubbed our 
noses in the need for CRT independence. so we added that to 
our list of things to do. Furthermore. it turned out that the 
same programs had to run from different kinds of CRTs on 
the same system: the independence ought to be at run-time 
so the same task image would be usable with any supported 
CRT. We added support for RSX-11 D and IAS at about the 
same time. 

The result of all this was SCRNIO / 11 . our screen format 
subroutine library and editor. Recently we have converted 
both VIDIO/ 11 and SCRNIO/ 11 to VAX-11 native mode (us­
ing CONPAX. our assembly language conversion utility I 
wrote about in the last issue): we have a RSTS version under­
way, and will thus have both packages usable under almost 
every major DEC operating system . 

Anatomy of a Screen Format 

SCRNI0/11 stores screen formats in files (one per file): 
alternatively, they can be built into the user task (memory­
resident) . A screen format consists of background text and 
fields (for input or output) . The background text can be 
anything the user wants: any connection between it and the 
fields imbedded in it is up to the user. A screen format oc­
cupies an area on the physical screen determined by its first 
and last lines. and can be as small as a single line or as large 
as the whole screen (except the last line. reserved for 
messages and operator communication) . This allows multi­
ple formats on the screen at the same time. without any 
limitations on their simultaneous use. 

If a screen format is disk-resident (the usual case). the 
application program retrieves it into a user-supplied buffer 
with a SCRNI0 / 11 subroutine call : it is then available for 
use. This lets the programmer choose whether to read all his 
formats in once. to save on disk 1/ 0 during use. or to have 
several formats share a common buffer. to save memory. 

Field Attributes: a Baker's Dozen Plus a Few 

Each field in a screen format can have a wide variety of 
attributes assigned to it. These attributes come in two 

flavors: processing attributes and error-checking attributes. 
They include: 

1. Field number. 1 through 127. Arbitrary as far as 
SCRNI0/11 is concerned . Shows on the screen (unless 
suppressed by "no number" attribute), so CRT opera­
tor can refer to a field the same way the application 
program does. 

2. Line and column. This is relative to the screen for­
mat. so fields move with the format if it is relocated 
on the CRT screen. 

3. Field length. In the case of a variable-length field, 
maximum length. For a fixed-length field , this is the 
length to which the field will be filled with its fill 
character when it is left or right justified. 

4. Fill character (any printable character or <NULL>). 
and whether to justify left or right. (Only for fixed­
length fields.) 

5. A default value (optional). This is returned to the ap­
plication program if the CRT operator just hits 
< RTN > . This can be used to save keystrokes when 
a field is usually one particular value, but may be 
other values from time to time. 

6. A "missing" value (optional). This is returned tothe 
program if the CRT operator just hits <TAB>, or 
just hits < RTN > and no default value is defined . 
This can serve as a "place marker" (for instance. in a 
record) meaning we don 't have a value for this field 
yet. 

7. "Mandatory" or "optional ". If a field is mandatory. 
SCRNI0/11 will require an explicit override by the 
operator if he doesn 't enter (or default) a value for 
this field . 

8. A mask for the field's values (optional) . This mask is 
an image of the value: each character may specify 
numeric. alpha. a special character. or anything . A 
"DEC standard·· date mask would be "99-AAA-99" 
(for instance. 12-AUG-81 ). 

9. A low and/or high value for the field. for range 
checking (optional). 

10. A set of "legal values" for the field (optional). Up to 
127 such values are allowed per field. They must 
match the field 's mask (if any) . For instance. a field 
might have to be 0. 2. 7. or 9: or the Y /NIM (yes. no. 
maybe) field mentioned above. 

11 . Display only. This means the field can 't be use for in­
put. Also suppresses the field's number on the 
screen. 

12. No number. The field may be used for input. but 
don 't show its number on the screen. 

13. No terminator required . If the operator types to the 
end of the field . complete the input. Otherwise. 
SCRNI0/ 11 requires an explicit terminator (such as 
< RTN>). 

14. No echo. Good for password fields and such. 
15. No override permitted . If an error is detected. 

SCRNI0/11 won't allow the operator to override it if 
this attribute is turnea on. 

16. No reentry on error. This attribute tells SCRNIO/ 11 
to perform all error checks and indicate the results in 
the status returned to the program. but don't com­
plain about any errors found . The application can 
then choose what to do about errors. 
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When the application program gets a field value via 
SCRNI0/ 11. the status returned with the value indicates 
any errors found (and overridden. unless the field is "no re­
entry" ). The program can ignore such errors or take action. 
as appropriate. If a field is "no override". the program need 
not worry about data errors: they will never get through 
SCRNI0/ 11 . (But the operator can always abort the input 
with <will return an error status to the program .) 

An Editor for Nonprogrammers 

Since one of our goals was to remove the programmer 
from his "middle man" position between the end user and 
his application. we felt that it was important to provide a 
way to create or edit screen formats that wouldn 't be in­
timidating to a nonprogrammer. The result was SCRFMT 
(SCReen ForMaT editor). a menu-driven. self-prompting for­
mat editor. SCRFMT is about as "bullet-proof ' as we can 
make it: it error-checks all inputs and behaves gracefully 
when it gets something unexpected. and the user can "back 
up" from any point where he's being asked for input.just by 
hitting < ESC >. with no harm done. It also has default 
values established for all inputs where they make sense. so 
the user can "carriage return " his way through many of the 
required inputs. 

SCRFMT allows the user to create a new screen format. 
change one he already has. or simply review a format in 
various ways. (See the SCRFMT menus and forms.) It runs on 
any supported CRT with a screen at least 24 lines by 80 col­
umns, and uses reverse video (if available) to highlight the 
field it's currently requesting input on. 

Video Primitives: Cursor Control, Scrolling and More 

We have retained VIDI0 / 11 . the video 1/0 "primitives" 
we started with , for use when screen formats won 't do 
the whole job. These include read and 
write (fixed and variable length) with 
cursor control, with or without echo or 
required terminator: clear line or 
screen: video attributes (such as 
reverse video): and partial screen scroll­
ing. For instance, an application might 
require a dynamic display on part of 
the screen while reserving another part 
for a screen format: or the user might 
request that some text data be scrolled 
in the middle of the screen, between 
two formats. 

VIDI0 /11 tracks the cursor posi­
tion. so the application program can 
find out where the cursor is at any 
time. and can specify "current" line or 
column. VIDI0/11 also provides a 
save/restore function for the current 
cursor position and video attributes. on 
all CRTs. 

VIDI0/11 comes with SCRNI0/11 
(which uses it for all video 1/0), and is 
also available separately. For example. 
it might be used in a real-time applica-

tion where formats aren 't appropriate. or to provide CRT in­
dependence for a screen-oriented text editor. 

More About CRT Independence 

VIDI0 /1 1 (and therefore SCRNI0/ 11 ) configures itself 
at run-time for the CRT on which it's being run. It finds the 
CRT model through a configuration file created with 
VCRCNF (Vidio CReate CoNFiguration). The system manager 
creates a text file in which each port's CRT may be des­
cribed : this text file is then run through VCRCNF to create 
the configuration file VIDI0/11 wants. When an application 
program containing VIDI0 /11 is run , VIDI0 /11 first checks 
the user's directory for such a configuration file. then the 
system account: so a user can have a " local " version of the 
configuration file. (On the VAX. the file is found through a 
logical name. allowing complete flexibility for the user.) The 
configuration file can include a "wildcard " entry that 
matches all ports (normally the last entry if used. for ob­
vious reasons). 

If no configuration file is found, or if the user's port 
isn't described, VIDI0 / 11 prompts the user on the CRT to 
enter the terminal model name. 

Once VIDI0/11 knows the CRT name. it looks for a CRT 
support file . As with the configuration file . it first checks 
the current directory, then the system account. (And, again. 
on the VAX it uses a logical name.) Assum ing such a support 
file is found, VIDI0 / 11 reads it to configure for the CRT be­
ing used. The whole process is carried out without attention 
from the application program or the CRT operator (unless he 
must enter the CRT name). 

After VIDI0 / 11 has configured for the current CRT, it 
handles requests for video functions (either directly from 
the application program or from SCANIO/ 11) on a CRT­
independent basis. If the program tries to do something 

Screen format editor's " major functions" menu 



DBL 
for 

RSTS 
DBL is a DEC DIBOL-11 source code compatible language and compiler, with 
structured extensions, available from DISC for RT-11, RSTS and RSX-11M operating 
systems. DBL runs under the RT-11 runtime under RSTS, and uses the normal RT-11 
linker to link DBL programs. Because DBL object modules are compatible between 
RT-11 and RSTS, it is possible to do program development under RSTS and run 
the same programs under RT-11. 

Some of the features offered with DBL under RSTS: 

• Structured Programming Extentions 

• A more powerful and sophisticated debug facility which requires no 
special linking of a "debug" module 

• Better ISAM support - file reorganizations are seldom necessary 

• Intra-job and Inter-job message communication 

• Easy interfacing with assembly-level subroutines and chaining to 
assembly-language programs 

Discounts are provided to OEM's along the following discount structure: 

Quantity 1 

2 - 10 

$4,200.00 

$2,940.00 

11 - 25 $2,520.00 

26 + $2, 100.00 

Prices effective February 1, 1981 

For more information about DBL under RT-11, RSTS or RSX-11M, 
or any of DISC's program development tools, call or write: 

DEC, DIBOL-11, RT-11 , RSTS & RSX-11M 
are registered trademarks of Digi tal 
Equipment Corporation. 

DISC 
Digital Information Systems Corporation 

6247 Fair Oaks Blvd. 
Carmichael, CA 95608 

(916) 485-4849 

CIRCLE 32 ON READER CARD 

DBL and DISC are registered trademarks of 
Digital Information Systems Corporation. 
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that's impossible on the current CRT. 
VIDIO/ 11 returns a specific error 
code that says so. This makes it 
possible to write application pro­
grams that are completely CRT­
independent but take advantage of 
whatever functions the current CRT 
provides; SCRFMT is a good example 
of such a program. 

What About Overhead? 

Since we expected VIDI0/11 and 
SCRNI0/11 to be used in a wide variety 
of situations. on all shapes and sizes of 
VAXes and PDP-11 s. we had to worry 
about the burden they place on the 
system. We were concerned about 
three areas of overhead: run-time pro­
cessing, physical memory, and (on the 
PDP-11) address space in the user task. 
VIDIO/ 11 (and therefore SCANIO/ 11) is 
implemented to require only one 1/0 
request on a typical field input or out­
put. We looked at the advantages of 
doing character-by-character 1/0 (in­
stant character checking, character in­
sert and delete. etc.) and decided they 
didn 't justify the considerable 
overhead required to service all those 
exec requests (or worse yet, swapping 
on each character!) . On the other hand, 
we wanted to trap illegal input or out­
put characters. in order to protect the 
screen contents; fortunately we were 
able to do so without character-by­
character 1/0 (except under RSX-11 D 
and IAS, where it is unavoidable). The 
resulting CPU overhead is no greater 
than required for normal terminal 1/0. 

We also didn't want to take up 
any more physical memory than ab­
solutely necessary, so we made all the 
code pure. reentrant. and position in­
dependent. This means it can go into 
shared libraries. shared sections. multi­
user tasks. or Run Time Systems. (For 
multi-user tasks under RSTS, see the 
June issue of the RSTS Professional.) 

To use a minimum of address 
space (a subject dear to the heart of 
any B + 2 or COBOL user), we struc­
tured VIDI0/11 and SCRNI0/11 to be 
overlaid effectively. using either disk­
resident or memory-resident overlays. 
Also. only the specific subroutines 
needed by the application are built into 
the image; unused routines don't take 
up space. We also fully data-compress 
the text of a screen format. to 

Screen format editor's "change a format" menu 

Screen format editor's " show a format" menu 

minimize the size of the user buffer re­
quired for it. 

The Bottom Line 

VIDI0/11 and SCRNI0/ 11 are prov­
ing themselves in a wide variety of ap­
plication areas, from Berkeley to 

Boston and France to the Persian Gulf. 
They find themselves employed in 
pharmaceutical laboratories, financial 
institutions, government offices. and 
manufacturing plants, running on 
CRTs made by Hazeltine. GTC. H-P, DEC 
(of course). and others. 

SCRNI0/11 and VIDJ0/11 are 
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RSTS/E ON VAX 
ROSS/V 

(RSTS/E Operating System Simulator for VAX) 

ROSS/V is a software package, written in 
VAX-11 MACRO, which provides a RSTS/ E 
monitor environment for programs running in 
PDP-11 compatibil ity mode on DEC's VAX-11 . 

ROSS/ V runs under VMS and interfaces to pro­
grams and run-time systems at the RSTS/ E 
monitor call level. ROSS/ V makes it possible for 
DEC PDP-11 RSTS/ E users to move many of 
their applications directly to the VAX with little 
or no modification and to continue program 
development on the VAX in the uniquely hospit­
able RSTS/ E environment. Most BASIC-PLUS 
programs will run under an unmodified 
BASIC-PLUS ru n-time system. 

ROSS/V supports: 
•The BASIC-PLUS interactive environment. 

•Co ncurrent use of mu ltiple run-ti me systems. 

• Update mode (multi-user read/wri te access to 
shared f iles ) 

• C C L (Concise Command Language) commands. 

• An ex tensive subset o f RSTS/ E monitor ca lls. RSTS, PDP-11 , VAX-11 , and DEC are trademarks of Digital Equipment Corporation. 

(Eastern U.S.) 
Evans Griffiths & Hart, Inc. 

55 Waltham Street 
Lexington , Massachusetts 02173 

(617) 861-0670 

available under permanent license 
from PSI. Both products cost $3,500 
for the first CPU; Vlb!0/11 by itself 
costs $1 ,500. Additional CPUs can be 
licensed at substantial discounts. OEM 
licenses are available as well. Con­
sulting and application assistance are 
also available from PSI on a per diem 

ROSS/ V is avail able from : 

(Central U.S.) 
Interactive Information Systems, Inc. 

10 Knollcrest Drive 
Cincinnati , Ohio 45237 

(513) 761-0132 

(Western U.S.) 
Online Data Processing, Inc. 

N. 637 Hamilton 
Spokane, Washington 99202 

(509) 484-3400 

Screen format editor"s "format attributes" form 

basis. 
Further information can be ob­

tained from PSI (Pennington Systems 
Incorporated), 65 South Main Street. 
Pennington. NJ 08534; phone: (609) 

737-2727 cable address: PSIUSA. 
(SCRFMT screen formats 

COPYRIGHT 1981 by Penn ington 
Systems Incorporated reprinted by per­
mission.) 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
: ACME WIDGET COMPANY : 
: EMPLOYEE DATA ENTRY : 
+ ------------------------------------- + 

FIRST NAME (1) --------------------*(NONE) 
MIDDLE INITIAL (2) 

LAST NAME (3) --------------------

STATUS (4) - *W E:EXECUTIVE. S:SALA~IED. W:WAGE. 
V =VOLUNTEER 

YEARS W/COMPANY (5) - - 0-50 
AGE (6) - - 15-65 

INSTRUCTIONS: < ESC> ON ANY FIELD EXCEPT FIRST STARTS RECORD OVER 
< ESC> ON FIRST FIELD MEANS DONE WITH 

ENTRY 
* MEANS DEFAULT VALUE 

.............................................................. 
POSITION OF TEXT IN FORMAT: LINE.COL OR < RTN >: 

Entering or changing a screen format 's text 

FIELD TO CHANGE OR < RTN >: 
FIELD NUMBER (1)023 
FIELD LENGTH (2)002 

LINE OF FORMAT (3)004 
COLUMN OF FORMAT (4)015 

SCRFMT: FIELD ATTRIBUTES 

(5)0 'O FIXED(O)/VAR(1) LENGTH 
(6)0 '1 MANDATORY(O)/OPTIONAL(1) 
(7)0 'O DISPLAY·ONLY(1) 

ATTRIBUTE : (8)0 'O NO·NUMBER(1) 
FLAGS (9)0 'O NO·ECH0(1) 

: (10)0 'O NO·TERMINATOR(1) 
: (11)0 '1 RT(O)/LEFT(1) JUSTIFIED 
: (12)1 • 1 NO·OVERRIDE(1) 
: (13)0 'O NO·REENTRY(1) 

LEGAL VALUES: 
U: UP A: ADD 
D: DOWN X: EXIT 
K: KILL 

(27) 
FILL CHARACTER (21)0 's s<SPACE>. @<NULL> 

DEFAULT (22)01 
MISSING (23)00 

MASK (24)99 
LOW (2S)01 
HIGH (26)29 

Entering or changing a field 's attributes 

About the Author ... Stephen F. Heffner has been an in­
dependent consultant since 1972 in the areas of distributed 
processing, timesharing systems. data communications net­
works. database management. minicomputer-based 
dedicated applications. and software conversion, among 
others. He established Pennington Systems Incorporated 
(PSI) in 1977 to provide software products and consulting 
services. He is the designer and implementer of both 
VIDI0/11 and SCRNI0/11 . 

Report For 
Commercial 

Working Group 
On Mag Tape 

Problem Survey 
By Ross Miller. Online Data Processing. Inc. 

The following is a compilation of 
the type of mag tape failures that were 
reported in a recent tape survey we 
conducted. together with user com­
ments regarding fixes or ways of 
preventing problems. It was apparent 
from the respondants comments that 
if DEC would produce a manual on 
proper handling of tapes. selection of 
tapes and handling and cleaning pro­
cedure of tape transport, geared 
specifically for operators. it would be a 
significant step toward solving mag 
tape problems. 

Tape Transport Problems 

A significant cause of problems 
resulted from a dirty capstan or im­
properly cleaned capston which causes 
the tape to slip as it tries to start tape 
motion. This will show up as possibly 
hundreds of errors on the tape when 
the tape drive encounters an error. 
What actually happens is that when an 
error is encountered, the tape 
transport will stop the tape, back the 
tape up and try to write it again. If 
there isn't good traction on the capstan 
as it reverses and goes forward. you 
will get creep in your positioning on the 
tape as well as a condition where the 
tape doesn't come up to speed fast 
enough. 

It should be pointed out that the 
capstan on the DEC tape drives should 
be cleaned only with a clean, lint-free 
cloth and water. No other cleaning 
materials or solutions should be used 
on the capstan . 
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Tape Quality 

There are four main areas of con­
cern regarding tape quality. 

1. The type of mylar used. which is 
the backing for the magnetic tape . 
There are several different types 
available and the quality varies con­
siderably. 

2. The adhesive used to attach the ox­
ide coating to that mylar. 

3. Testing and quality control in 
manufacturing. 

4. Clarification of whether the tape 
you are buying is surplus tape or 
seconds. 

The quality of the tape will affect 
you in the following ways: 

The type of mylar. as well as the 
adhesive used to attach the oxide to 
the mylar. may cause problems on high 
speed tape drives such as the new 125 
inch per second tape drives. The prob­
lem is referred to as sticktion where 
fast movement of the tape across the 
heads will generate heat on the head 
and when you stop the tape. the mylar 
will actually melt and stick to the head 
or other components. 

Another problem you can ex­
perience with tapes is the shedding of 
the oxide coating. This is due to poor 
mylar or poor adhesive used in at­
taching the oxide to the mylar. As the 
oxide sheds from the tape. it will con­
taminate the head and as you put 
other tapes on the tape drive. it will 
deposit that oxide on other tapes 
which may not be shedding and will 
contaminate an entire tape library. 
This becomes critical with the higher 
density and higher speed tape 
transports. 

On the issue of testing and quality 
control. the simple statement that not 
all tapes are created equal sums it up. 
Be very careful to read the specifica­
tion for the tape and determine what 
the tape manufacture means when he 
says it is guaranteed. Guaranteed 
against what and for how long . 

The last issue we have en­
countered is surplus tapes or secondary 
tapes. These tapes are generally not 
high quality and will be sold as new 
tapes. Frequently you have problems 
with these tapes since they are an older 

type of tape and are subject to shed­
ding oxide. being brittle. getting 
creases in them easily and readily and 
are frequently made using lower qual­
ity mylar or coatings which will create 
sticktion problems as well as the shed­
ding problem . 

Operator Damage 

IBM has developed a fairly com­
plete operators guide on how to prop­
erly handle tapes. We have found. 
however. that frequently DEC users 
have not been exposed to proper han­
dling techniques and will unwittingly 
damage tapes by squeezing the tapes 
on the flanges. A tape that sticks out 
instead of stacking neatly on rewinds 
is called a "flyer. .. If the tape is squoze 
on the flanges. these "flyers" will be 
crimped producing edge damage. As it 
goes through the tape drive this 
crimped edge will lift the tape off the 
head temporarily as the tape passes 
the crimped position. This will create 
all sorts of problems for your machine. 

Furthermore. you should be very 
careful to have a dust and dirt free en­
vironment for the tape drive . 
Operators should insure that their 
hands are clean and that physical 
touching of the tape is kept to a 
minimum and should be restricted to 
touching the leader section of the tape. 
We are all familiar with diagrams that 
show head clearance on a disk drive 
between the surface of the disk and 
the head and what contaminants will 
do. At 1600 BPI or 6250 BPI densities. 
you have a similar problem with con­
taminants. if the material lifts the tape 
off the head even a tiny fraction . it will 
cause total signal loss from the tape. 
Many respondents to the survey in­
dicated they were cleaning the tape 
drive after each tape was used. If there 
is any question about shedding from a 
tape you should definitely clean your 
tape drive. thoroughly cleaning the 
head and columns. after each tape is 
used. 

Software 

The last and yet fairly significant 
point is a definite need for improve­
ment in tape handling by the software. 
Many people reported a high frustra-

tion level when processing several 
tapes in a back-up set whether DEC or 
the RMS back-up utility in which case. 
after processing two or three tapes. a 
tape error would cause an abort of the 
operation and therefore. necessitate 
starting from the beginning again. 
Most respondants were business ap­
plication sites and were working with 
large block transfers of 2.048 bytes 
per block or larger. Many were work­
ing with multi-volume tape sets. 

DEC Maintenance 

The remainder of the problems 
could be the result of a lack of informa­
tion to DEC field service people on what 
a tape drive is. how to maintain it and 
how to repair it properly. Several 
respondents indicated that DEC had 
spent days trying to repair their tape 
drives with little or no success. 

Summary 

In summary. we feel that the 
following could help correct most of 
the problems. Improved documenta­
tion by DEC for their personnel in 
maintaining the drives. documentation 
for tape operators to familiarize 
themselves with the peculiar problems 
of tape processing. proper handling of 
the tape and proper selection of tape to 
be used on the tape transport. This is 
not an endorsement of any particular 
tape manufacturer. but we have found 
that people have had the least prob­
lems with the Graham Epic 480 tapes 
and the highest number of problems 
with tapes manufactured by such com­
panies as Wabash. Memorex. and other 
less noted tape manufacturers. 
Reasonable acceptance was found by 
people using 3M tapes and BASF tapes. 

One final comment. there is a 
definite need for improving the soft­
ware which is used to access the tape 
drives. 

This report has been prepared 
from the survey conducted through 
the VAX/VMS SIG Newsletter by: 

Ross Miller 
ONLINE DATA PROCESSING. INC. 

N. 637 Hamilton 
Spokane. Washington 99202 

(509) 484-3400 @ 
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~IPS& 
IECHNIQUES 

A Column For The Advanced RSTS/E User 

Welcome to "Tips & Techniques. " This column is dedi­
cated to the premise that the free exchange of knowledge 
between users will benefit the entire user community. 

Further. this column is dedicated to the premise that 
RSTS is not an end point, but it is an excellent starting point 
to build upon. We all know that one system can not be all 
things to all people. The RSTS developers do a very good job, 
but their efforts can not solve everyone's problems. ie .. the 
developers are currently required to maintain Basic-Plus 
{read 16KW) compatibility. In future columns we will see 
how this limits the performance of the CUSPs. and what to 
do about it. 

Correction! 

In the last issue of the RSTS Professional , there was an 
article about a mini Basic-Plus-2 debugger routine {DEB). 
The routine located line numbers by searching through the 
program section {PSEC1} named $CODE. The routine located 
the starting address and the length of $CODE by defining 
two additional PSECTs named $CODD. and $CODF. These 
new program sections had the default access code of read­
write {RW). Since that article was written. a patch to the 
compiler has been released that changes $CODE and 
$PDATA to have the read-only attribute. Since TKB al­
locates memory for program sections alphabetically within 
access code {RO or RW), $CODE is no longer allocated be­
tween $CODD and $CODF. If you change the access code of 
$CODD and $CODF to be read-only, the routine will work as 
described. 

EDT Version 2 

In this issue we will examine EDT version 2. EDT V2 is 
an entirely new full screen editor with journaling and user 
definable keys. EDT V2's relation to EDT V1 is purely casual. 
EDT V1 was {yes WAS) difficult to learn and worse to use. 
EDT V2 is the most incredible editor I've seen. and it is 
available on all of DEC's major operating systems. If you are 
using anything else. please stop. you are wasting your 
valuable time. Using EDT V2 as a full screen editor 
{change/keypad mode) will increase your productivity. I 
never thought anything could replace TECO as my primary 
editor, but EDT V2 won me over in a single afternoon. EDT 
V2 lacks the conditional features of TECO. but it performs 
better {speed-wise) on an 11 /34 than TECO/VTEDIT on an 
11170! I recommend building the memory resident library 
shared version if you have more than one user editing at a 
time. 

September 1981 

By Steven L. Edwards. Software Techniques 

I strongly urge any serious RSTS/E user to read the EDT 
manual that came with patch kits "E" and "F." 

After I used EDT V2 for a while. I began to notice a few 
minor irritations: 

• EDT V2 leaves your VT100 in ANSI mode regardless of 
it's initial setting. 

• EDT V2 requires your terminal to be set to 'NO ESC SEQ' 
for the alternate keypad to be of any value. 

• EDT V2 requires each user to have their own initializer 
file in their account. 

Soon these minor irritations exceeded my tolerance. so I 
developed the patches below. 

Each of these patches can 'stand alone,' ie. don't install 
the first patch if you don't want your VT100 to always be 
reset to VTS2 mode. 

If you have developed minor irritations of a software 
nature, developed a useful tip or technique, or have a ques­
tion requiring an in-depth response, please drop me a line. 

$$$LOC 
IO . CXR 
IO.CFR 

10$: 

ESC 

TXT: 
Lt:N 

EDT V2 PROGRAM PATCHES 

EDT FEATURE PATCH 

JAM VTlOO BACK TO VTS2 MODE UPON EXIT. 

COPYRIGHT (C) 1981 SOFTWARE TECHNIQUES, INC. , LOS ALAMITOS, CA 

MAC EDTV52 . PAT=EDTVS2.COR 
LBR IOMOD.OLD=ED2LIB/ EX:IOMOD 
PAT IOMOD . NEW=IOMOD . OLD/ CS:l76443 , EDTV52.PAT/ CS:21276 
LBR ED2LIB/ RP•IOMOD.NEW 
TKB @E02??? 

.TITLE IO MOD 

. !DENT /SOFTEC/ 

. PSECT IOCOD 
; START OF PSECT. 

$$$LOC+742 ; CLEAR XRB. 
$~$LOC+766 ; CLEAR FIRQB. 
$$$LOC+3360 ; ADD SOME NEW CODE. 

CALL IO.CFR ; CLEAR FIRQB . 
MOV 1405,RO ; POINT TO FIRQB+FQFUN . 
MOVB 120, (RO)+ ; UU.TRM . 
MOV 1-1, (RO ) ; FOR OUR TERMINAL. 
EMT 66 ; . UUO HOOK. 

CMPB @1414 ' 1377 ; FIRQB+FQNAM1+2. 
BNE 10$ ; XON?, NOPE . 

; WE ASSUME THAT ANY TERMINAL 
WITH XON SET IS A VTlOO. 

CALL IO.CXR ; CLEAR XRB . 
MOV 1442,RO ; POINT TO XRB. 
MOV ILEN,(RO) ; LENGTH OF TEXT. 
MOV (RO) +, (RO) + ; " " " 
MOV ITXT, (RO) ; ADDRESS OF TEXT. 
EMT 4 ; .WRITE 

CALL 10.CFR ; CLEAR FIRQB. 
EMT so ; . RTS 

1 55 . ; ESCAPE. 

. ENABL LC 

. BYTE ESC, ' (, I?' ' 2 ' 'l ; SET VT52 MODE. 
.-TXT 

.END 
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. = . +76 

ED'l'NES : 

EDT V2 PROGRAM PATCHES 

EDT rEA'l'URE P/\TCH 

SET ' NO ESC SEQ ' UPON ENTRY . 

COPYRIGllT (C) 1981 SOFTWARE TECHNIQUES , INC ., LOS ALAM ITOS , CA 

MAC EDTNES . PAT=EDTNES . COR 
LBR !OINIT . OLD=ED2LIB/EX : !OIN I T 
PAT IOINIT . NEW=IOINIT . OLD/CS :4 6 4 75 , EDTNES . PAT/CS : l5 1 50 
LBR ED2LIB/RP=IOINIT . NEW 
TKB @ED2??? 

. TITLE IO IN IT 

. !DENT /SOFTEC/ 

. PSECT IOI NIT 

CALL EDTNES C L EAR ESC SEQ . 
NOP 
NOP 

• PSECT EDTNES 
MOVB 1377 , @! 4 07 OUR TERMINAL . 
MOVB !200 , @1 4 31 NO ESC SEQ . 
EMT 66 . t!UO HOOK . 
HJ::'l'UHN 

. END 

EDT V2 PROGRM! PATCllES 

CHANGE DEFAULT INITIAL! ZER FILENAME TO ' LB: IN!. EDT ' 

EDT FEATURE PATCH 

COPYRIGHT (C ) 1981 SOFTWARE TECHNIQUES , I NC ., LOS ALAMITOS , CA 

LBR EDTDAT=ED2L!B/ EX : EDTDAT 
RUN $0NLPAT 

(WITH APPOLOGIES FOR USING ONLPAT TO PATCH A ' . OBJ ' ) 

LBR ED2LIB/ RP=EDTDAT 
TKB @ED2??? 

Fi l e to patch? EDTDAT.ODJ 
Base address? 1 4 62 
Offset add ress? 0 

Base Of (set Old 
001 4 02 000000 0 4 2105 
0 0 1 4 62 000002 04 4 52 4 
00 1 46 2 00000 4 0 44 516 
0 01 4 62 000006 020006 

New? 
" LB 
" : I 
"N I 
·c (UPARROW/C TO EXIT) • 

The Analyst 
European Hand-Crafted Carving 

Here ' s th e idea l gift for the 
" programmer wh o has 
everything " . Into eac h 
figure goes an assortment 
of exotic t ropi ca l w oods, 
such as Jaca randa, Pau­
V io leta. Pal isa nder, Tea k, 
Sand lew ood, Ironwood, 
Zebra w ood, Rosew ood, 
and others, each used to 
crea te irres istibl e charm 
a nd hum o r . St a nd s 
approximately 12 inches 
tall. 

Other professions availab le 

send ior ca ta log today! 

N .S.D. SALES 
70 Jamesway 
Southampton, 
Pa 18966 

$39.95 
A DD $4.00 

'"--_...,;;;;,.... _____ __. SHIPP!NG&HA NDL/NG 
Pa Residents add 6% sa les tax 

CIRCLE 35 ON READER CARD 

a Routine from Rick 
Dear Carl & Dave - Maybe you can use this routine in 
your next issue. It's a great magazine - keep up the 
good work. - Rick Powell 

Software Performance Research 
8090 Steeple Chase Ct.. Springfield. VA 22153 

CRE TEST.CMD 

* I 
use an edit or to create TEST.CMD 
with t he command ATPK TEST.CMD 

ATPK TEST.CMD 

*EX 

Ready 

ATPK TEST.CMD 

Ready 

ATPK TEST. CMD 

Ready 

ATPK TEST.CMD 

Ready 

ATPK TEST.CMD 

Ready 

ATPK TEST.CMD 

Ready 

ATPK TEST.CMD 

Ready 

ATPK TEST.CMD 

Ready 

ATPK TEST.CMD 

Ready 

ATPK TEST.CMD 

Ready 

ATPK TEST.CMD 

} then type ATPK TEST.CMD 

count t he number of times it nest s 
to see how many psuedo-keyboards 
are available. 

?No PK's available - please try again later 
?Command file aborted 

?No PK's available - please try again later 
?Command file aborted 

Ready 

Ready 

Ready 

Ready 

Ready 

Ready 

Ready 

Ready 

Ready 

Ready [Thanks. Rick.] • 



WANT AN ALTERNATIVE? 
YOU CAN HAVE ONE 

with computer 
maintenance 

from 

• Maintenance Provided on PDPll Systems 
• Mixed Vendor Systems Is Our Specialty 
• Servicing Most Major U.S. Cities 

Don't wait until your system is down again. 
For more information write or call now! 

Return to: Tymshare Inc. • 1513 E. Del Amo Blvd . • Carson, CA 90746 or call 213-638-0574 

I YOURNAM£ ----------

1 YOURTITLE -----------

1 
COMPANY NAME 

ADDRESS __________ _ 

I 

0 I WOULD LIKE TO BE CONT ACTED --, 
BY TYMSHARE TO DISCUSS MY 
MAINTENANCE NEEDS IN MORE MY PRESENT CONTRACT EXPIRES 
DETAIL. I 

0 I WOULD LIKE A PRICE QUOTE ON EQUIPMENT TYPE QUANITY EQUIPMENT TYPE QUANTITY 
THE COST TO MAINTAIN MY 
COMPUTER SYSTEM 

TYPE OF MAINTENANCE COVERAGE I 
YOU DESIRE (CHECK ONE] 

0 8 am to 5 pm Monday through Friday I 
0 8 am to 8 pm Monday through Friday 
0 24 hour Monday through Friday 
0 24 hour, 7 days per week 
0 Per Call Only -I PHON£NO. D °''"' - "00~ '''""'" ooow ::..I -------------------------------
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Getting The Most Out Of CSPCOM 
By Kevin Paul Herbert 

Copyright (c) 1981 by Software Techniques. Inc .. 5242 Katella Ave .. Suite #1Q1, Los Alamitos. CA 90720 

The release of Version 7.0 of RSTS added many new 
features. Among these features are CSPCOM, the Cusp Com­
piler. and resident libraries. CSPCOM is used to compile the 
CUSPs (Commonly Used System Programs) to run under the 
RSX run-time system. DECs intended purpose was to allow 
users of DIBOL and COBOL to use RSX as their default run­
time system and never need Basic-Plus. the language most 
CUSPs are written in. 

CSPCOM is a scaled-down version of Basic-Plus 2. It con­
tains most of the functionality of B + 2. but is only sup­
ported for use in the compilation of CUSPs. Programs com­
piled under CSPCOM tend to be larger than their Basic-Plus 
counterparts. since under Basic-Plus. programs have a very 
large run-time system for support (a typical Basic-Plus run­
time system is from 13K to 16K. depending on whether it is 
built with various optional features and whether the system 
has a floating point processor) but under RSX all the support 
code needs to be linked in with the program itself. 

The resident library feature of RSTS/E allows regions of 
code (libraries) to be shared among several users at once. 
Any number of users may use a library at one time. and only 
one copy of the library will occupy physical memory. 

Using resident libraries. it is possible to overcome the 
problem of CSPCOM CUSPs being larger than their Basic­
Plus counterparts. I have included a command file to build a 
CSPCOM resident library. which occupies BK of physical 
memory. Using CSPCOM and the CSPCOM resident library 
yields CUSPs the same size or smaller (typical savings of 1 K 
per CUSP) as their Basic-Plus counterparts. which run con­
siderably faster. 

Users of DIBOL and COBOL can make use of the 
CSPCOM library to save memory. The addition of an BK resi­
dent library is easily balanced by the reduction in CUSP size 
(typically 3K to 4K per CUSP). Since DIBOL and COBOL users 
already have compiled their CUSPs under RSX, there will be 
no speed increase. but there will be memory savings. 

Users of Basic-Plus can reduce their overall memory 
usage by using the CSPCOM resident library. Since CUSPs 
are an average of 1 K smaller under RSX with the CSPCOM 
library. and most systems have 8 CUSPs running at one time 
(take a look at your detached jobs!) the addition of the 
CSPCOM library will certainly not hurt. Combined with the 
speed increase as a result of running true compiled pro­
grams, most systems will realize an overall speed increase (a 
speed increase is especially noticable in the spooling 
package). 

In addition to the creation of the CSPCOM resident 
library. it is possible to declare some heavily-used CUSPs as 
sharable tasks. These sharable tasks use both the CSPCOM 
resident library and a special resident library created just for 
one specific CUSP. Systems using two copies of any of the 
DEC spoolers (BATRUN. SPLRUN, etc.) can reduce their 

memory usage tremendously (if you use more than one 
spooler at once. you can save an average of 1 OK per addi­
tional spooler). which easily makes up for the addition of 
any features needed to use CSPCOM. 

I have written patches to the BUILD program to sup­
port building CUSPs against the CSPCOM resident library. In 
addition, BUILD also will handle the creation of multi-user 
CUSPs. The patch to the CSPCOM program causes the com­
piler to indicate that the code generated is read-only 
(CSPCOM. like Basic-Plus 2. generates read-only code. but a 
bug in the compiler flags the code as read/write). The pro­
gram FIXBP2.B2S (which may be compiled with CSPCOM) is 
used to correct the attributes of the CSPCOM library to in­
dicate that the modules in the library are also read-only. In 
addition. FIXBP2 has a switch (/RW) which will change the 
.PSECT attributes back to the original read-write (this 
should be used if it becomes necessary to install patches to 
CSPCOM.OLB since the patches released by DEC assume that 
the library is read-write.) 

The following procedure should be used to install the 
patches. This procedure assumes the following things: 

1. Resident library support was included in your 
monitor. 

2. RSX emulation was included in your monitor. 
3. You have built RMS-11 (used by FIXBP2). 
4. Seq 11.16.001 for MAKSIL (creating multi-user 

tasks) has been installed. This is only necessary if 
you wish to use the new multi-user feature of 
BUILD. 

5. You have installed the RSX run-time system. 

If you do not have any of these features. please include 
them before attempting to use these patches. 

Step 1 . Patch CSPCOM to create read-only code: 

ru I SOf'LPllT 
Communu file nume? FIXCSP 
Pile to putch? $CSPCOM . TSk 
... patch will be installed 
Conrnanc file name? AZ 

;The rest is automatic 

; Control/Z to exit 

Step 2 . Compi l e the FIXBP2 program 

Rll1·1 $CSPCOM 
CSP ' PIXBP2/ 0BJ=FIXBP2 . B2S 
csr>·z ; Cont r ol/Z to exit 

Step 3 . Task build the FIXBP2 p r og r am 

RUtl STKl3 
Tl:l3 '@ FI Xl3P2 

SLep 4 . Extract the CSPCOM object library 

RUP SLBR 
LBR >C5PC0t·i=LIJ : CSPCOM/EX : ?????? 
Ll3R>•z ; Contro l /Z to ex it 

Step 5 . Fix the CSPCOM o bject l i bra r y 
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RU!! F IXB P2 
Wha t i s th e name o f the . OBJ fil e holding th e library? 

CSPCOM 

Step 6. Save t he o l d CSPCOM li b r a r y in case s omething 
happe ns 

!'.UN $PIP 
*Lil : CS PC OM . (lLD= LB: CSPCOM . OLB/ RE 
• 'z ;Control/ Z to e xit 

S t ep 7 . Cr ea t e a new CSPCOM library. 

RUN $LBR 
LBR >LB: CSPCOM/CR :l65 . : 1152 . :2 56 . 
LBR >LD:CS PCOM=CSPCOM 
LBR >' z 

Step 8 . Fa tch the BU ILD pr o gram 

Rll ~! $CPATCh 

;Control/ Z t o e xit 

CPATC JI V7 . 0- 07 P.STS V7 . 0-07 SOFTEC Dev 11 / 70 
File t c pa t ch - CU ILD.BAS=BUILD . BAS 
#CSPCLD/CS : 2807 1 
tt'z ;Contrcl/ Z to e xit 
File tc patch - ' z ;Contr o l / Z t o e xit 

S t ep 9 . Compil e the BUILD program 

RUN $CSPCOM 
CSP >BUILD/ OBJ=BUILD 
CSP> 'Z ; Control/ Z to exit 

S t e p 1 0 . Task-build the BUILD program 

RUN $TKB 
TKB >BUILD=BUILD , LB:CSPCOM/ LB 
TKB >/ 
ENTER OPTIONS: 
TKB >UNITS=l2 
TKB >ASG=SY:5:6:7:8 : 9:10:11:12 
TKB >EXTTSK=512 
TKB >// 

S t e p 11. Replace the BUILD program on your library account 

RUN $PIP 
*$BUILD . TSK =BUILD . TSK 
*$BUILD.BAC/ DE:NOWARNING 
•'z ;Ccntrol/ Z to exit 

Ste p 12 . Task-build the CSPCOM library 

RUN $TKB 
TKB >@CSPLIB 

page 65 

Step lJ. Con vert the task builde r ' s output to a resident 
library 

RUN $MAKSIL 
MAKSIL V7 . 0-07+/ MU PATCH RSTS V7 . 0-07 SOFTEC Dev 11 / 70 
Resident Library name? CSPCOM 
TasK-built Resident Library input file <CSPCOM . TSK >? 
Include symbol table (Yes / No) <Yes >? 
Symbol table input file <CSPCOM . STB >? 
Resident Library output file <CSPCOM . LIB >? 
CSPCOM built in 8 K- words , 516 symbols in the directory 
CSPCOM.TSK r e nam e d to CSPCOM . TSK <40 > 

At this point. you have completed the patch and in­
stallation procedure. The files CSPCOM .TSK and 
CSPCOM.STB should be placed in an important account 
other than [1.2]. I recommend the use of account LB: for this 
purpose. The file CSPCOM.LIB should be placed in account 
[0, 1 ]. After the files are placed in the appropriate accounts, 
use UTILTY to add the resident library and modify your 
start-up procedure to add the library automatically. 

If you want to create any multi-user tasks. it will be 
necessary to use your preferred editor (Steve would rather 
have me say Eon to modify the BUILD command files. The 
procedure involves locating the command lines to build a 
program. and appending the /MU switch to the COMPIL.E 
command. For example: 

$BREAK 
SDOPAT @-PATLOC:PA1023.CMD 
OLD - INPUT:SYSTAT.BAS 
COMPILE - SYSTEM:SYSTAT<232>/MU 

r------------------------------------~ i What Can One Coupon Get For You? : 
: A Free Resume Kit... : 
I From the Only Employment Service with Twin lnhouse PDP I 
I 11/70 RSTS systems. I 
: An Invaluable Aid In Your Job Changing Process : 
I The Kit presents in an uncomplicated format what we've learned in over 15 years of employment service to I 
I the computer industry. Fill out the coupon and return it to us. We'll send you our free Resume Kit. I 
I Name Applications I 
I I I Home Address Degree Yr. Grad. No. Yrs. Experience I 
I City State Zip Current Employer I 
I I I Home Phone Business Phone Job Title I 
I Hardware Languages I 

: f) ~;tiikP1:=;:1::::::: i 
L 

P.O. Box 19949 Houston. Texas 77224 (713) 496·6100 RSO 
9181 

-----------------------------------.:.. CIRCLE 37 ON READER CARD 
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After you have made all the desired changes to the com­
mand files, run the BUILD program to build the new library. 
When BUILD requests the Run-Time System to use, respond 
with 'RSX.· BUILD will then ask about using CSPCOM. Answer 
'Yes.· BUILD will then ask if you want to use the cusp RESLIB. 
and where it is located. After answering these questions, 
BUILD will act as described in The System Generation Manual. 

After the BUILD is complete. users of Basic-Plus should 
delete all the old . BAC files on the Ii brary. It is not necessary for 
current CSPCOM users (Dibol and Cobol) to delete anything. 

11 
I 

PROGRAM: 
PURPOSE: 

{ 1, 4] PIXBP2. 825 

FIXBP2 ' 
CHANGES THE .PSECT BP20TS TO BE READ-ONLY i 

900 MAP {OBJFIL) "REC\(255\) ' 
I DEFINE A RECORD OF A .OBJ FILE ' 
I SET UP THE ERROR TR.AP ' 
\ ON ERROR GOTO 19000 & 

1000 LINPUT "What is the name of the .OBJ file holding the hbrary• ;OBJ$ & 
\ OBJS•OBJ$+".OBJ • UNLESS INSTR(U , OBJ$,•.•) i 
\ OBJ$•EDIT$(0BJ$,-1%) & 
\ RW\•INSTR(l\,OBJS," / RW") i 
\ IF RW\ & 
THEN OBJ$•LEFT (OBJ$, RW\-1\) +RIGHT(OBJ$, RW\+3\) i 
! GET THE NAME OF THE INPUT FILE. APPEND . OBJ IF AN EXTENSION WASN'T 1 
I FOUND (WHAT A CHEAP THING TO DO). SEE IF THE / RW SWITCH WAS & 
I SPECIFIED. IF IT WAS, EXTRACT IT FOR LATER PROCESSING. & 

1005 OPEN OBJ$ FOR INPUT AS FILE l\, ORGANIZATION SEQUENTIAL VARIABLE, ' 
MAP OBJFIL ' 

! OPEN UP THE FILE. ' 

lulO GET fl\ ' 
\ GOTO 1010 IF (REC\(0\) ANO 255\) <> 1\ OR RECOUNT <lO\ ' 
\ CNT\ • RECOUNT ' 
\ OIRTY\:sO\ ' 
\ FOR WORD\ • !\ TO CNT\ / 2\-1\ STEP 4 ' 
\ COTO 1020 IF ((REC\(WORD\+2\) ANO -256 ) <> 1280\) OR RAO$(REC\(W0RO\)) ' 

<> "BP2" ' 
OR RADS(REC\(WORO\+l\)) <> "OTS"' 

\ REC\(WORD\+2\)•REC\(WORD\+2\) OR 16\' 
\ REC\(WOR0\+2\)•REC\(WORD\+2\) ANO -17\ IF RW\' 
\ DIRTY\•-!\ & 

I READ A RECORD. GET ANOTHER ONE IF IT ISN'T POSSIBLY GOING TO CONTAIN ' 
! , PSECT INFORMATION, STORE THE LENGTH OF TH IS RECORD ANO SET THt:: ' 
! DIRTY FLAG TO FALSE, READ THROUGH ALL THE ENTRIES, LOOKING FOR ' 
I SOMETHING CALLEO "BP20TS". IF IT IS FOUND, SET THE "RO" BIT IN ' 
! THE , PSECT ATTRIBUTES. CHANGE THAT RO TO RW IF WE ARE UNPATCHINC ' 
! THE OTS. FLAG THIS RECORD AS DIRTY. ' 

1020 NEXT WORD\ ' 
\ UPDATE 11\, COUNT CNT\ IF DIRTY\ ' 
\ GOTO 1010 ' 

l LOOP FOR THE REST OF THE ENTRIES IN TH IS RECORD. WRITE IT BACK ' 
! TO DISK IF DIRTY. GET ANOTHER RECORD ' 

19000 I ERROR TRAP ' 

19011 IF ERR11: 1l\ ' 
THEN CLOSE l\ ' 
\ RESUME 32767 ' 
I HANDLE EDF ERRORS & 

19999 ON ERROR GOTO 0 & 
! ALL OTHER ERRORS ARE FATAL ANO UNEXPECTED & 

32767 ENO & 

[l,4] FIXBP2.0DL 

.ROOT BASIC2-RMSROT-USER,RMSALL 
USER: • FCTR 
LIBR: . FCTR 
BASIC2: .FCTR 
BP2RM1: • FCTR 
BP2 Rll : • FCTR 
BP2RM2: .FCTR 
BP2R22: . FCTR 
BP2SEQ: • FCTR 
BP2SEl: • FCTR 
BP2SCR: • FCTR 
@LB :RMSllX 

. END 

SY:FIXBP2-LIBR 
LB:CSPCOM/LB 
LB:CSPCOM/LB : $ICI02-BP2RMl-BP2RM2-BP2SEQ-BP2SCR 
LB:CSPCOM/LB:$IMROT:$IMERR:$IMALQ-BP2Rll 
LB:CSPCOM/LB:$IMALL:$IMFSS:$IMATR 
LB:CSPCOM/LB:$IMOPN:$IMCLS:$IMFGC-BP2R22 
LB:CSPCOM/LB:$IMPUT:$IMUPD:$IMULK:$IMRES . 
LB:CSPCOM/LB:$ISROT:$ISOPN:$ISFGC : $ISPUT-BP2SEl 
LB:CSPCOM/LB:$ISUPD 
LB:CSPCOM/LB:$ISSCR 

[1,4] FIXBP2.CMD 

SY:FIXBP2=SY:FIXBP2IMP 
UNITS = 12 
ASG = SY:5:6:7:8:9:10:11:12 
EXTTSK= 952 
II 

[1,4] CSPLIB.CMD 

; This file builds a resident 
library tailored for the CUSPS 
CSPCOMl-HD,CSPCOM,CSPCOM= 
LB:CSPCOMILB:$BBTKS 
LB:CSPCOMILB:$BFPER 
LB:CSPCOMILB:$BINIT 
LB:CSPCOMILB:$BTDID 
LB:CSPCOMILB:$BXTRA 
LB:CSPCOMILB:$CHANG 
LB:CSPCOMILB:$CNTRL 
LB:CSPCOMILB:$ECONV 
LB:CSPCOMILB:$ERROR 
LB:CSPCOMILB:$FADD 
LB:CSPCOMILB:$FADDM 
LB:CSPCOMILB:$FCMP 
LB:CSPCOMILB:$FCON1 
LB:CSPCOMILB:$FDIV 
LB:CSPCOMILB:$FMOV 
LB:CSPCOMILB:$FMUL 
LB:CSPCOMILB:$FTIME 
LB:CSPCOMILB:$FUNC1 
LB:CSPCOMILB:$FUNC2 
LB:CSPCOMILB:$ICEND 
LB:CSPCOMILB:$ICEOL 
LB:CSPCOMILB:$ICFLD 
LB:CSPCOMILB:$ICFNS 
LB:CSPCOMILB:$ICFSS 
LB:CSPCOMILB:$ICINI 
LB:CSPCOMILB:$ICRCL 
LB:CSPCOMILB:$ICRED 
LB:CSPCOMILB:$ICRFG 
LB:CSPCOMILB:$ICROP 
LB:CSPCOMILB:$ICRPT 
LB:CSPCOMILB:$ICULT 
LB:CSPCOMILB:$ICWRT 
LB:CSPCOMILB:$IECHN 
LB:CSPCOMILB:$IEMSC 
LB:CSPCOMILB:$IESYS 
LB:CSPCOMILB:$IEULT 
LB:CSPCOMILB:$IVOPN 
LB:CSPCOMILB:$IVVIR 
LB:CSPCOMILB:$JADDS 
LB:CSPCOMILB:$JCMPS 
LB:CSPCOMILB:$JCOMP 
LB:CSPCOMILB:$JCON1 
LB:CSPCOMILB:$JCONV 
LB:CSPCOM/LB:$JDIVS 
LB:CSPCOMILB:$JMOVS 
LB:CSPCOMILB:$JMUL 
LB:CSPCOMILB:$JNCR 
LB:CSPCOMILB:$JNEXT 
LB:CSPCOMILB:$JSUBS 
LB:CSPCOMILB:$JXII 
LB:CSPCOM/LB:$LOADS 
LB:CSPCOMILB:$NEGAT 
LB:CSPCOMILB:$SSFLT 
LB:CSPCOMILB:$SSINT 
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LB:CSPCOMILB:$SSVIR 
LB:CSPCOMILB:$STCFS 
LB:CSPCOMILB:$STCMP 
LB:CSPCOMILB:$STCOS 
LB:CSPCOMILB:$STCVT 
LB:CSPCOMILB:$STFN1 
LB:CSPCOMILB:$STFNS 
LB:CSPCOMILB:$STGTA 
LB:CSPCOMILB:$STLSS 
LB:CSPCOMILB:$STMOS 
LB:CSPCOMILB:$STMSC 
LB:CSPCOMILB:$STNMF 
LB:CSPCOMILB:$STPDB 
LB:CSPCOMILB:$STVLF 
LB:CSPCOMILB:$STXCM 
LB:CSPCOMILB:$TESTS 
LB:CSPCOMILB:$TIME 
LB:CSPCOMILB:RQLCB 
LB:CSPCOMILB:SAVRG 
LB:CSPCOMILB 
I 
STACK=O 
PAR=CSPCOM:l40000:40000 
II 

[1,4] FIXCSP.CMD 
Correct $CODE and $PDATA 

attributes in CSPCOM.TSK 
File to patch? 
Base address? 551:440 
Off set address? 0 

Base 
000440 
000440 
Off set 

Base 
000440 
000440 
Off set 

Base 
000440 
000440 

Off set Old 
000000 002750 
000002 000000 

address? 10 
Off set Old 
000010 002750 
000012 000002 

address? 20 
Off set Old 
000020 002750 
000022 000000 

Off set address? AZ 
Base address? 551:654 
Oftset address? 

Base 
000654 
000654 
000654 
000654 
000654 
000654 
000654 
000654 

Off set 
000000 
000002 
000004 
000006 
000010 
000012 
000014 
000016 

0 
Old 
002650 
002650 
002650 
002450 
002650 
002650 
002650 
000001 

Off set address? AZ 
Base address? 551:572 
Off set address? 

Base Off set 
0 
Old 

New? 
? 27 40 
? AZ 

New? 
? 27 40 
? AZ 

New? 
? 27 40 
? "z 

New? 
? 2660 
? 26 40 
? 2640 
? 2460 
? 26 40 
? 26 40 
? 2640 
? A z 

New? 

000572 000000 002650 ? 2640 
00051"2 000002 000002 ? AZ 
Off set address? 10 

Base Off set Old New? 
00057l 000010 002754 
00057"2 000012 000200 
Offset address? AZ 
Base address? AZ 
File to patch? AZ 

'*H/:.! ! / V<c r > 
2 ! <tab >< tab>PROGRAM<tab>< tab > : BUILD. BAS <c r> 
'* H/2 250 <tab>/V<c r > 
22SO< tab> ! &<er> 
'* 7AV <c r > 
<tab >< tab >GOTO 2250 UNLESS KBM\ &<e r> 
• I<cr> 

? 27 44 
? AZ 

<tab><tab >PRINT NOLIBS I F RESLIB% AND RESLIBS=NL$ &<er > 
<tab >\< tab>GOTO 2250 IF ( KBM% s0%) OR (R ESLIB% AND RESLIBS,.,N LS) &<e r > 
<esc >" KV <cr > 
<tab >\< tab >PRINT RTSDS UNLESS RTS . TYP\ &<e r > 
• G/KBM\ AND RTS . TYP% / V<cr> 
< tab> <tab><tab>IF KBM% AND RTS . TYP% THEN &<er> 
• I / AND (RESLIB\ s(RESLIBS= NLS ) )/V<cr> 
<tab><tab>< tab>If KBM% AN D RTS . TYP\ AND (RESLIB\ :(RESLIB$:NL$ )) THEN &<er> 
• H/2 280 < tab >/V<c r > 
2280 <tab >PRINT RTSDS IF KB M% &<cc> 
* I <cr > 
<tab >< tab >PRINT NOLIBS IF RESLIB\ AND RESLIBS .. NL$ &<er> 
<ta b>\ <tab>< tab><esc > *V<c r > 
<tab >\< tab >< ta b>PRI NT RTSDS IF KBM% &<er> 
* H/ 10000 <ta b> /V<c r > 
l OOOO<tab > ! &<e r > 
* 33 AV<cr > 

\ RTSDS="Run-Time System must have a default e xte n sion of ' . BAC' o r ' . TSK'" &<e r > 
• r <cr > 
<tab >\ UR ESS=" Use the CUSP resident lib rar y" &<er > 
<tcb >\ LNAMS •"Resident library name" &<er > 
<tab >\ NOLIBS="Resident lib ra ry can not be used" &<er > 
<esc > *V<cr> 

\ RTSDS: " Run-Time System must have a default extension of ' . BAC' o r ' . TS K'" &<er > 
"' H/ 15860 <tab> / V<e r > 
15860 <tab > ! &<er > 
• G/ TKB% <> 0%/ AV<cr> 
<tab >\ SS=CSPS UNLESS F'N CSPCOM\(S$) <tab >IF" CSP% &<er> 
• I <cr > 
<tab >\ MU%=0% &<er> 
<tab >\ MU%=INSTR(l% , SS , " / MU" ) IF FNR%( "COMPILE " , -3%) &<er > 
<tab >\ P%::0% &<e r > 
<tab >\ SS:LEFT(SS ,M U\-1%) +RIGHT(SS ,M U\+3% ) IF MU\ &<e r > 
<tab >\ MU%= MU% 0 0\ &<er > 
<tab >\ TKB\=TKB\ OR MU\ &<er > 
<esc > • V<cr > 
<tab >\ SS=CSPS UNLESS FNCSPCOM\(SS) <tab>I F CSP\ &<er > 
• H/ 15900 <t ab > /V<c r > 
15900 <tabS! &<er > 
*39AV <cr > 
<tab>\< tab >PRINT f 12\ , CVTSS (FNFL MRGS (TOS , " . TSK" , 7%) + " / FP= " +TOS+" , " + & <e r > 
*3Jl 7C/Tl S=/ G/ FP/ llC/ " / V<c r > 
<tab >\ <tab >Tl S:FNFLMRGS (TO S , " . TSK ", 7% ) + " / FP " & <c r > 
"' AV <c r > 
<tab >< t ab > <tab > LBS+ LIBS+" • OLB/ LB " , 2%) +CRLF $+ " / " & <e r > 
• I <er > 
<tab >\< tab >Tl$=TlS+ " / MU" IF MU% &<er> 
<tab >\ <ta b >Tl $:Tl S+ " = " +TO S+ " , " +<esc> • 3DV <e r > 
<tab >\< tab >Tl S=TlS+"= "+TOS+ ", " +LBS+LIBS+" . OLB/LB" , 2%) +CRLFS+ "/" &<er > 
*2G/ " / I <cr > 

&<e r > 
<tab >\< tab>PK! NT 112\ , cv·rss (Tl S<esc > "' V<c r > 
<tab >\< tab >PRINT 112\ , CVTSS (Tl s , 2%) +CRLFS+ " / " &<e r > 
• )AV <c r > 
<tab >\< tab>PRlNT 112\, " UNITS=l 2" ; CRLFS ; &<er > 
• I <er > 
< tab~\< tab > PRINT 112\, "R ESLIB= "; RESLIBS; " / RO" IF RESLIB\ AND (T KB\=MU\) & <er > 
<ese >*V<e r > 
<tab >\< tab >PRINT 112\ , " UNITS•l2" ; CRLF$ ; &<e r > 
"6AV <e r > 
<tab>\< tab >P RINT 112% , RPIP$ ; CRLF$ ; &<e r> 
* I <c r > 
<tab >\< tab>IF MU\ &<er> 
<tab >THEN <tab >PRINT fl2\, " RUN ";RUNLIBS; "MAKSIL " ; CRLFS ; &<e r > 
<tab >< tab >< tab >FNFLMRGS (TO$ , NLS , 4 %) ; CRLFS ; & <e r> 
<tab >< tab >< tab>CRLFS ; &<er > 
<tab >< tab>< tab> " No " ; CRLFS ; & <e r > 
<tab>< tab>< tab>CRLFS ; &<er > 
<ta b>< tab>< ta b >RPI PS; CR LF $ ; & <c r > 
<tab>< ta b >< tab >T2$; "/DE " ; CRLFS ; & <er > 
<tab >< tab><tab>FNFLMRG s ( .. <12 4 > " , T2 s ' 16%) ; & <c r> 
<tab>< tab>< ta b>": " ; FNF'LMRGS (TOS," . SIL" , 7%) ; " /RE " ; CRLFS ; &<er > 
<tab>< tab><tab> "A Z" &<e r > 
<tab > ! IF THE / MU SWITCH WAS PRESENT , RUN MAKSIL FOR TIIE US ER AND &<er> 
<tab > ! CONVERT THE TASK TO A . LIB AND . S IL . &<e r > 
< tab >ELSE <tab>< tab > <ese > • 3DV <c r > 
<tab >ELSE <tab >< tab >PR INT 112% ,RPI P$ ; CRLF$ ; &<e r > 
* H/ 16 940 <tab > /V<e r > 
16 9 40 <tab>RTS . EXTS=RllDS (PEEK ( RTS . LNK\ +6 %) ) & <c r > 
* 20AV <e r > 
<tab >&<cr> 
• r <cr > 
<tab >\< tab >< tab >Ir CSP\ 6. <cr > 
< t ab >< tab >< tab>THEN <tab>RESLIB\=ASCI I (CVT$$ {F'NF' $ (URESS , " Yes" , 8192%, NL$} &<er > 
<ta b><tab>< tab >< tab>< tab> , -1%)) :89% &<er > 
<tab >< tab >< tab >\< tab>IF RESLIB% &<er > 
<tab>< tab >< tab >< tab>THEN <tab >RESLIBS=FNF'S ( LNAMS , " LB : CSPCOW , 28% , NL$) & <er > 
<tab>< tab>< tab> <tab >\ <tab> IF f'NF'LtJMCK s { RESL IBS+" . TSK .. , 16 3 97% , NLS) =NLS & <c r > 
<tab >< ta b>< tab> <tab><tab>O R FNF'LNMCK $ ( RESL I BS+ " . STB ", 163 97% , NLS ) =NLS & <c r > 
<tab > <tab>< tab>< tab><tab >TllEN <tab >RESL IBS=NLS & <er > 
<tab >< tab> <tab> <tab>< tab>\ <tab >RTS . TYP\ =O\ <esc > *DV <c r > 
<tab > <tab >< ta b >< tab > <ta b>\ <tab>RTS . TYP% =0% & <e r > 
' 8AV <c r > 
<tab>< tab>! CSP\ -1% IF WANT TO USE CSPCOM ELSE 0 &<er > 
*AV <er > 
<er > 
* l <e r > 
<ta b>< tab > IF' WE Wi\NT TO USE CSPCOM, ASK ABOUT THE CUSP RESLIB . &<e r> 
<tab>< tab> IF WE WANT THE CUSP RESLIB , GET THE NAME AND LOOK UP THE &<e r > 

-< tab >< tab > . TSK AND . STl3 FILES FOR THE RESLIB . IF EITHER AREN ' T &<er> 
<tab >< tab> FOU ND, CLEAR THE RESLIB NAME AND SET THE RTS TO BE NOT F'OUND . &<e r > 
<tab>< tab > THIS WILL BE C!l ECKED LATER . !. <e r > 
<ese> *V<cr 

~~~~e r > ~ 
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OPTIMIZE 
your RSTS/E' disks 

with DSKBLD. 
FILING PROBLEMS YOU MAY BE 
PUTTING UP WITH. 
•Fragmented UFD's 
• Poor fi le clustersizes . 
•Scattered files . 

•Excessive arm movement. 
• Excessive FIP overhead. 
• Disk bound response problems. 

DSKBLD HAS THE SOLUTIONS. 
•Contiguous UFD's . •Minimized FIP overhead. 
•Organized files . •Reduced arm movement. 
e Optimum clustersizes. • Lower disk access overheads. 

Overtime for disk management is greatly reduced 
or eliminated. Disks get rebuilt more often because 
it's painless. 

DSKBLDisan 
extremely fast RSTS/E 
disk-to-disk utility 
which: 

D Locates files adjacent to 
owner's UFD. 

D Optimizes file clustersizes. 
D Saves accounting data. 

D Supports mixed disk types . 
DUntangles directory links. 
D Creates contiguous UFD's to 

proper size. 

D Creates accounts in sorted 
order. 

D Is easy to use and fully 
documented. 

D Provides logging and 
statistics. 

D Is inexpensive. 

INTRODUCTORY PRICE $500. 
"RSTS/E is a registered trademark of 
Digital Equipment Corporation . 
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lr~se:d:~~~~~~~~~~7n-I HOME OFFICE CONTACT: RSTS/E Disk. I 

SERVICES CORPORATION 
AUTHORIZED 

~D~DD~D 
COMPUTER DISTRIBUTOR 

Gary Vowels I I 
1700WestlakeAvenueN. I Name 
Lake Union Building . ------------ 1 
Seattle, Washington 98109 I Title I 
206-285-3260 c I ompany I 
PORTLAND OFFICE: 
Don Shafer 
9498 S.W. Barbur Blvd. 
Portland, Oregon 97219 
503-245-1261 

I Address I 
I C ity I 
I State Zip I 
I Te lephone I 
L _ - - - ~~ - J!l~~r2.... ~::tl... __ I 

CIRCLE 39 ON REAOER CARO 



page 70 September 1981 
RSTSPROFESSIO NALRSTSPROFESSIO NALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSP 

OPERATIONAL SYSTEM STATUS 
Gary W. Miller. System Software Manager . Garden Way Manufacturi ng 

This paper describes a system status program that is used by our operational staff. This program seems 
to give all the information needed about the system without the problems encountered using the 
VTSOPY or some other similar program. This program is 'not' system or terminal independent. Due to 
the massive number of PEEK's and other system table references. any changes by DEC to RSTS/E's in­
ternal structure could make this program useless. Even with these restrictions. I feel that a program like 
this could be helpful to anyone managing a RSTS/E system. 

Before I get down to the bells and whistles of the pro­
gram I think a little history would be appropriate. The idea 
for this program came from my exposure to an 'IBM' de­
votee who said RSTS/E could not be a very good system if it 
didn't allow you to monitor the system and use the terminal 
at the same time. Well. whenever I hear someone say that 
some hog of an 'IBM' system is better than my RSTS/E 
system. I see red! So. to prove that anything he could do I 
could do better. I sat down one evening and started to code. 
As the work progressed I was very surprised at the informa­
tion I could pull out of the system and then display. 
Truthfully. I was afraid that I had bitten off more than I 
could chew. but to fail in a test against 'IBM' was unac­
ceptable. The first test version was ready in about two days. 
and after some minor adjustments the program was work­
ing . After that. the changes that have been made have only 
added functionality and have not changed the original pro­
gram design. I hope that this paper will inspire some 
thought amongst the RSTS/E community as to what kind 
of management utilties could be available and maybe 
someone would be willing to approach DEC to pass along 
those ideas. 

The functional description of the program is somewhat 
vague since the display is very full . but I will make an at­
tempt. The program 's name is GSYS and is written in BASIC­
PLUS for use on RSTS/E version 7 with a monitor configured 
for large files. When running on the system the program is 
13K words and ties up two job slots. The terminal connected 
to the program must be a VT100 with an advanced video 
option installed. The set-up should have the AUTO XON bit 
turned on to allow the program to turn off the keyboard 
during a display. When the program starts out it assumes 
that the VT100 is set up as a VTSZ. part of the initialization 
changes the set-up to be ANSI and sets the width to 132. At 
termination the terminal's set-up is restored to the original 
values. At this writing a further enhancement has been 
added to allow an abbreviation library using the key-pad 
mode of the terminal. 

For each job on the system. the job's PPN. job status. 
job name and keyboard number is displayed on the screen. 
For a detached job 'DET is displayed in place of the key-

board number and for a job running on a PK the controling 
job's job number is displayed with a 'J' preceeding it in place 
of the keyboard number. Should a detached job go into 
hibernation. then the entire job area on the screen will flash 
to draw attention to the problem . 

For each disk drive on the system. the pack ID. number 
of opened files. and free space is displayed. Should the 
number of errors on a drive exceed ten . then the open files 
count will flash to point out the situation. If the number of 
free blocks on a disk drop below 11 .000 then the free space 
number will flash . 

To point out a problem that most large RSTS/E users 
have. the small buffer count is displayed on the screen. and 
if the count drops below 100 then the number will flash. 
The number of jobs and the maximum number of jobs are 
also displayed on the screen and when the system is full 
these numbers will flash . The rest of the display is made up 
of the first 10 message receivers. On each receiver the job 
name. job number. and receiver ID is displayed. On the line 
printer and batch spoolers a special text is also displayed if a 
file is being printed or a batch stream is being run. For line 
printers this text contains the file name being printed, the 
file size. and what block is currently being printed . 

The rest of the screen is set up as scroll region for out­
put from a PK. The operator can type any command on the 
screen and see it execute in the scroll region . The output of 
the PK can also be directed to a file if an audit trail of the 
dialog is required . 

To minimize typing the program function keys along 
with the special key-pad mode are used to create an ab­
breviation library for use by the operators. this library is set 
up by data statements in the program . These commands are 
both full commands as well as partials where the operator 
must fill in the rest of the command . 

This program has been in use now for about five 
months and the response to it has been enthusiastic from all 
concerned. I am also pleased to add that my 'IBM' contact is 
now eating a lot of crow since his system can 't do what my 
program does. Should anyone be interested in my program I 
could be convinced to let it loose as long as I don 't have to 
maintain it. 
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In the computer world, 
one gem stands a cut 

above the rest. 
DATA BOSS is rapidly 

becoming the world's most 
valuable data base management 
system. DAT A BOSS captured 
Datapro's highest rating in a user 
evaluation survey, scoring a 
perfect 4.0 mark in overall 
satisfaction . The reason is 
simplicity and reliability. 

The simplicity of DATA 
BOSS/ 2 and DATA BOSS/ 32 
systems saves you time and 
money. DATA BOSS operations 
can be learned within several 
hours by personnel without 
computer programming back­
grounds. 

DATA BOSS can be 
implemented in a fraction of the 
time normally required for an 
application . Up to 90% of your 
coding time is eliminated , and fast 
retrieval down to the most minute 
detail can be accomplished, 

without time -consuming sorting 
or re-programming. 

Florkla Computer, Inc. 

DATA BOSS/ 2 and DATA 
BOSS/32 are available under 
RSTS/ E and the VMS operating 
systems on Digital Equipment 
Corporation PDP-11 and VAX.-
11. Its valuable options include a 
Data Entry Subsystem (DES) and 
a Report Writer and Micro­
graphics Management System 
(MMS) . 

Explore the possibilities of 
joining over 100 worldwide users 
of DATA BOSS; Fortune 500 
corporations, hospitals , retail 
conglomerates , utilities , and 
dozens of other firms . 

Please write for our full catalog. 
If information is essential to your 
firm , this information will be 
essential to your success. 

99 N.W. 183rd Street, No . Miam i, Fl orido 33169 (305) 652-1710 

'TI '!1°n tr~T 
==-,,..=:;= = =....;:;~~ ~ 

Turnkey Software Limited , 12 High St reet , Chalfont St. Giles , Bucks HP8 4QA, Telephone: 02407 5995/ 3410, Telex: 24224 ref: Turnkey 3003 
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I » PROG RAM 
I EDIT DATE 
I VERSION 
I RSTS V07 
I CREATED ON 
I AUTHOR 

GSYS. BAS 
oo-xxx-oo 
1.0 

19-Aug-80 
GARY/ MILLER 

I DESCRIPTION: 
I 
I 
EXTEND 

THIS PROGRAM WILL ALLOW THE OPERATOR TO KEEP TRACK OF WHAT IS GOING 
ON THE SYTEM WITH ONE SCREEN . THIS WI LL WORK ONLY ON A VT100 WITH 
THE ADVANCED VIDEO OPTION INSTALLED. 

I » STANDARD FEATURES: 
SCREEN FUNCTIONS 

l » CH-FI LEN AME- ----ACCESS------- MNEMONIC 
1-U <U NUSED> 
2 - U <UNUSED> 
3-U <U NUSED > 
4- U <U NUSED > 
5 - U <U NUSED> 
6-U <UNUSED > 
7-U <UNUSED > 
8-U <UNUSED > 
9-U <UNUSED > 

10-U <UNUSED > 
11-U <UNUSED > 
12-COMKA ND KB : , .............................................................. . 

I PROGRAM MODI FI CAT IONS 
I 
I , .............................................................. . 
DI M PARTl\ (30\ ) ,PARTII\( 30\ ) ,RC$(10\,31) 

DIM M\ (30\ ) ,SCR$(20 \ ) ,JOB\ (63') 

l » INCORE DI M'S 

DIM FTBL$(4\,13\) ,FTBL\ ( 4\ ,13\) 

I » SPECIA[. FUNCTION TAB[.£ 

P9S··GsYs• 
\ ON ERROR GOTO 32000 
\ Z$•SYS(CHR$(6\)+CHR$(-7')) 
\ N$ • "" 
\ L$•CHR$ (131) +CHR$ (10\) 
\ Jl:B\•12\ 
\ EOS\•-1\ 
\ EOL\•-2' 

OPEN • Jl:B: • AS FILE Jl:B\ 
\ X3\•l\ 
\ V\•95\ 

I » PROGRAM NAME 
I TRAP ERRORS 

ENABLE "'c TRAP 
NS•NULL STRING 
LS •<CR> <LF > 
EOS•FILE-OPENING ERROR STRING 
£!$•STANDARD PROMPT ERROR STRING 
KB\ • KEYBOARD CHMlNEL 
EOS\•CLEAR TO EOS 
EOL\ •CLEAR TO EOL 

I » OPEN KEYBOARD FOR INPUT 
I CURSOR POSITIONING 
I PAINT CHARACTER•UNDERSCORE 

PRINT U:B\, L$1 FNV$(1',l\,NS,EOS\,V\ ); 
FNV $ (1\ , I\ , P9S+ • • +DATES (D9\) + • •+TIME $ { 0\) , 0\ , V\) 

I » PRI NT THE BANNER 
I PRELIMINARY INPUT ROUTINES FOLLOW 

RCS(K\,O\)•SPACE$(6\)+'' FOR K\•l\ TO 10\ 
\ RC$(K\,2') •SPACE$(6\)+" FOR K\•l\ TO 10\ 
\ RCS(K\,l\)•SPACE$(2\) FOR K\•l\ TO 10\ 
\ RC$ ( K\,3' )•SPACE$(37\ ) FOR K\ • l\ TO 10\ 

I » CLEAR RECEIVER ARRAY 

RC\(K\) •-1\ FOR K\•l\ TO 10\ 
\ JOB\ (fl:\) •-1\ FOR K\•l\ TO 63\ 

! 
I » BEGIN MAINLINE PROCESSING 
I 

I » SET ACTIVE FLAG 

CHANGE SYS(CHRS{6\) +CHR${-3\)) TO PARTI\ 
PARTl\(J\)•PARTl\(J\)+SWAP\(PARTl\(J\+l\)) FOR J\•5\ TO 29\ STEP 2\ 
CHANGE SYS(CHR$(6\) +CHRS ( -12\ l) TO PARTII\ 
PARTI I\ (J\) •PARTII\ ( J\) +SWAP\ ( PARTII\ ( J\+l\)) FOR J\•3\ TO 29\ STEP 2\ 

GET MONITOR TABLES •• • FUN ISN'T THIS •••• 

CNT. KB\ • PARTI\ ( 3\ ) 
\ MAXCNT\ •PARTl\ ( 4\ ) 
\ DEVCN'r\•PARTI\ ( 5\) 
\ DEVPTR\•PARTI\ (7 \ ) 
\ 11EHLST\ • PARTI\ ( 9\ ) 
\ JOBTBL\•PARTl\(11\) 
\ JBSTAT\•PARTl\(13\) 
\ JBWAIT\•PARTI\ ( 15\ ) 
\ UNTCLU\ • PARTI \ ( 17\) 
\ UNTCNT\•PARTI\(19\) 
\ SATCTL\ • PARTI\ ( 21\) 
\ JSBTBL\•PARTI\(231 ) 

~ 

2020 

3000 

3100 

49 00 

4950 

5000 

5010 

5020 

5100 

6000 

\ WAIT 0\ 
\ GOTO 2000\ IF E\ • -8192\ 
\ PRINT t KB\ , CllRS (155\) +'•'; 
\ CMDS,.JOS+'' 
\ GOSUB 15000\ 
\ PRH'T t KB\, CllR S(l55\) +' > '; 
\ GOTO 2010 IF E\ 

! » WAIT FOR COMMAND 

GOTO 4950 If CMOS• 'ABORT' 
\ GOTO 3100 IF CMOS• 'ECHO ' OR CMDSz ' GSYS' 
\ GOSUB 14120\ 
\ TS •CMDS 
\ GOSUB 14030\ 
\ GOTO 2010 

I » WAIT FOR COMMNO 

ECllO\ :o:NOT (ECHO\) 
\ GOTO 2010 

I » RE SET ECHO 

PRINT I KB\,F'NVS(l \ , 2 4 \,NS , 0\ , V\) ;CHR$(155\)+' [K' I 
\ IF CMDS• 'ECllO' THEN 3000\ ELSE 

IF' CMOS• ' GSYS' THEN 2000\ ELSE 
GOTO 2010 

! » COMMAND' s TllAT ·Gsys• UNDERSTANDS 

E\•FNil\(.TYPE <CR > TO EXIT •• •,4\ ) 
\ STOP IF' 10s- · sTOP · ! » ABORT TO HERE ON ABNORMAL EXIT 

PRINT I KB\ , F'N SCROLLS (1\ , 2 4 \) ; CllRS ( 155\) +' ( ?31' ; 
\ PRINT I KB\,FNV $(1\ , l\,NS,EOS\,V\);LS; 

FNVS(20\,2\, • ENo OF •+ P9$,0\,V\); 
\ PRINT I KB\, CllR S(l55 \ )+ '[ ?21 ' ; 
\ GOSUB 10020\ 
\ GOTO 32760 ! » EXIT POINT 

I SUBROUTINES FOLLOW 

FOR JOB\•l\ TO MAX.JOB\ 
\ JDB\ ,,, PEEK (JOBTBL\+JOB\+JOB\) 
\ IF JDB\•0\ OR JDB\•-1\ THEN PRINT t KB\,FNJ OBS(JOB\);FNATTRS ('7');SPACES (25 \ ); IF JOB\(JOB\) 
\ JOB\ (JOB\ ) • O\ 
\ GOTO 5100 

I » LOOK F'OR JOB IF' NOT ACTIVE CLEAR ENTRY ON SCREEN 
UNIBUS\•0\ 

\ GOSUB 13000\ 
\ GOSUB 12000\ UNLESS UNIBUS\ 
\ IF UNIBUS\ THEN PRINT t KB\,FNJOBS(JOB\);FNATTRS{'7');SPACES(25\ ) ; IF JOB\(JOB\) 
\ JOB\ (JOB\) •0\ 
\ GOTO 5100 

I » GET DATA IF JOB DRIFTED AWAY CLEAR ENTRY 

PRINT I KB\ ,FNJOBS (JOB\ ); F'NATTRS ( '7 ') ; 
\ PRINT I KB\,FNATTRS( ' 5 ' ); IF LEFT(JOSTATUSS,2\)• ' HB' 
\ JOSS ... SPACES(2\) 
\ LSET J OS S•J OSTATUSS 
\ JOSTATUSS .. JOSS+' ' 
\ TTYS•NU Ml S (JOB . TTY\) 
\ TTYS• 'J'+NUMl S(KB.OWNER\) IF TTY.TYPESz'PK' 
\ TTYS • J OB.DETS IF JOB.OETS• ' DET ' 
\ JOB.PPNS •NU111S(S'WAP\(JOB.PPN\) AND 255\ ) +','+NUHlS(JOB.PPN\ ANO 255\) 
\ PRINT tKB\, USING 'ti \ \ \ \ \ \ \\ ', 

JOB\ ,JOB. PPNS ,TTYS, 
JOB . NAMES ,JOSTATUSS; 

\ PRINT t KB\, FNATTRS ( ' 0 ' ); FNATTRS ( '7 ')I 
\ JOB\ (JOB\ ) • -1\ 

UNIBUS\•O\ 
\ NEXT JOB\ 

I » PRINT JOB INF'O 

\ PRINT tK B\,F'NATTRS( 'O' ) ; 
\ RETURN 

! )) THATS AL[. OF SYS 'TAT' 

F' OR DISK\•l\ TO DC\ 
\ FIP. UNIT \ •( DISK\-1\J • 2\ 
\ PACK IO. ENTRY\ • (FI P . UN IT\ * 5\) +LOGNAM\ 
\ PACK IDS•RADS (PEE K ( PA CK IO . ENTRY\) ) +RADS (PEEK ( PACK ID. ENTRY\+2\ ) ) 
\ PRINT tK B\,FNDISKS(DISK\);PACKID S;' '; 
\ PACK. STATUS \ •PEEK ( UNTCNT\ +Fl P . UN IT\) 
\ IF PACK . STATUS\ <O\ THEN PRINT I KB\, SPACES(ll\); ELSE 

OPEN .FILES\ •PACK. STATUS \ AND 1023\ 
F'REE. BLOC KS•(327 68.+(PE£K (SATCT[.\+FIP . UNIT\) EQV 32767\)) + 

(PEEK ( SATCTM\+FIP. UNIT\) *65 536.) 
DISK.ERROR\•SWAP\(PEEK(UNTCLU\+FIP.UNIT\l) AND 255\ 
PRINT IK B\ ,F'NATTRS( ' l;5 ' ) ; IF FREE.BLOCKS <llOOO. 
PRINT tK B\ , USING 'tllltt ', FREE.BLOCKS; 
PR!t\T t KB\ ,FNATTRS ( 'O'); 
PRINT IK B\,FNATTRS('l;5'); IF DISK.ERROR\>10\ 
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1040 

lOSO 

1060 

1070 

1080 

1090 

2000 

2010 

SATCTM\ • PARTI\ { 2S\ ) 
SYSTE M. DA TE\ • PARTJ \ ( 21\ ) 

MOV E DATA UlTO fAl"!ILIAR NAME S (RSTS/ E PROGRAMMERS MANUAL ) 
SECTION 7.2 .17.l 

FREES\ "'PART I I\ ( 3\) 
\ OEVNAM\ • PARTil\(S\) 
\ CSRTBL\ • PARTII\(7\ ) 
\ OEVOKB\sPARTJJ\ ( 9\ J 
\ T'rYHCT\•PARTIJ\(11\) 
\ J OBCNT\>=PARTI I\ ( 13\) 
\ RTSLST\ • PARTI I\ ( 1 S\) 
\ ERLCTL\sPARTl I\ ( 17\ ) 
\ SNDLST\•PARTII\ ( 19\) 
\ LOG?lAM\cPARTil\(21\) 
\ OEVSYN\•PARTII\(23\ ) 
\ MEMSIZ\•PART IJ\(2S\) 
\ CC LLST\ .. PARTII\(27\) 
\ FCBLST\•PARTll\(29\) 

MOVE REST OF' DATA TO FAMILIAR NAMES SECT I ON 7.2.17 . 2 

\ 

\ 
\ 

F'OR K\ .. OEVNAM\+DEVOKB\ TO DEVSYN\-2\ STEP 2\ 
IF' CVT\S ( SWAP\(PEEK(K\)))•'PK' THEN 
PKO EV\ .. p££K ( OEVPTR\ +K\ - OEVNAM\) 
PKO\cPEE K( PEEK ( PkOEV\ ) +8\ )/ 2\ 
GOTO 1070 

F'IND 'PKO:' ANO SAVE REAL TERMINAL NU MBER TO 
ADJUST F'OR PK NUMBERS . 

NEXT K\ 

LOOP THRU TABLES •• , • , 

OC\•0\ 
\ F'OR DIS K.EN TRY\ • O\ TO DEVOKB\ - 2\ STEP 2\ 
\ DIS K. TYPES•CVT\S ( SWAP\ ( PEEK (D EVNMl\+OISK. ENTRY\ ))) 
\ FOR DIS K. UNIT\•0\ TO PEEK ( OEVCNT\+OISK.ENTRY\ ) 
\ DC\ •DC\+ 1\ 
\ DJ S K, NAME S (DC\) •DISK. TYPES+NUMl S (D ISK. UNIT\)+': ' 
\ NEXT DISK. UNIT\ 
\ NEXT DISK.ENTRY\ 

! » BUILD DISK NAME TABLE FOR 
! EACH UNIT. 

KAX.J OB\ •SW AP\ (PEE K(JOBCNT\)) AND 2SS\ 
\ CHANCE SYS( CHRS (6\)+CHRS ( l4\ ll TOH\ 
\ PASWRDS • RADS (M\ ( 9\ ) +SWAP\ ( M\ {10\ J)) +RADS ( M\ ( 11 \ ) +SWAP\ ( M\ ( 12 \ ) )) 
\ PPNS ,.NU MlS (M\ ( 8\))+ ' / ' +NUMlS(M\ ( 7\ )) 
\ TS•'HELLO '+PPNS 
\ GOSUB 1 4 000\ 
\ GOSUB 10000\ 
\ GOSUB 14030\ 
\ TS•PASWRDS 
\ GOSUB 14030\ 
\ TS•' ' 
\ GOSUB 14030\ 
\ ECH0\ • -1\ 

I » LOG PK INTO CORRECT ACCOU NT 

COL. MAX\ • ( MAX. J OB\ +4\ ) / S\ 
\ SYS.START\•!\ 
\ SYS.OF'F'\ • 26\ 
\ DISK.START\•l\ 
\ DISK.OFF'\•26\ 
\ REC. Off'\•SS \ 
\ REC. START\ • 23\ 
\ SCROLL . START\ .. COL . M.AX\+ DC\ +]\ 
\ PRINT I KB\ , CHRS ( l SS\) +' < ' +CHRS ( lSS\) +' [ ?3h' +fNSCRO LLS ( SCRO LL. START\ , 2 4\ ); 
\ PRINT I KB\,FNATTRS ( 'O ' )+F'NVS ( l\ , l\ , NS,EOS\,V\ ) ; 
\ GOSUB 16000\ 
\ GOSUB 10010\ 

I » SET UP FOR SYS •••• 

PRINT tK B\,RECORD 4 096\ , CHRS(l 9\ ) ; 
\ GOSUB SOOO\ 
\ GOSUB 6000\ 
\ GOSUB 7000\ 
\ GOSUB 9000\ 
\ GOSUB 14120\ 
\ PRINT I KB\ , FNVS ( l\,24\ , NS,EOS\ , V\ ) ; 
\ PRINT I KB\,RECOR O 4096\,CHRS(lJ\); 

WAIT 60\ 
\ E\•F'NI\ ( NS) 

I » DI SY/ S­
I DO SY/ D­
I DO SY/M 

~ 

PRINT UW \ , USHIG 'I ll ' , OPEN .fILES\; 
PRINT I KB\ ,F'NATTR S ( ' O' ) ; 

! » PRINT DISK STATUS • , • 

6 0 10 NEXT DIS K\ 
\ J OB. LOC\ ,., PEE K( J OBCNT\ ) 
\ J OB. NOW\ • J OB. LOG\ MlD 25S\ 
\ JOB .LOG\ • SWAP\(J CB. LOG\ ) AN D 2SS\ 
\ PRINT I K13\,fNVS(l\,COL.ti'.AX\+-DISK\+-l\,NS,0\ ,V\); 
\ PRINT I KB\,F'NATTRS ( 'l;S' ) ; If J OB.NOW\ >"'JOB . LOC\ 
\ PRI NT IK B\,USING ' 11 / U' ,JOB,/'IOW\,J OB . LOC\; 
\ PRn:T • KB\ , F'NATTR S ( I 0 ' ) : 
\ FREE.BUF\•PE EK {F REES\+2\ ) 
\ PRrnT I KB\,fNATTRS( ' l;S' ) ; If FREE.BUF\ <100\ 
\ PRIKT I KB\ ; fNVS(J\ ,COL .MA X\+DISK\+2\ ,NS,0\ ,V\ ) ; 
\ PRINT IK B\ , USING '11 1' ,F'REE.BUF\; 
\ PRINT I KB\ ,F'NATTRS('O ' ) ; 
\ RETURN 

! » AfTER DISK STATUS PRINT NUMBER OF' JOBS ANO 
! SMALL BUFFER COUNT 

1000 S .LHIK\ •PEEK {SNDLST\ ) 
\ RC\•0\ 

! » START TRACE OF' SEND LIST 

70 10 RC\sRC\+-1\ 
\ RCVR\sS . LitlK\+2\ 
\ RCVR. IDS •CVT\S ( SWAP\ (PEEK ( RCVR\) )) +CVT\S ( S'WAP\ ( PEEK ( RCVR\ +2\ ) I l + 

CVT\S ( SWAP\ (PEEK ( RCVR\+4\) ) ) 
\ RCV R.J OB\• ( PEEK ( RCVR\ +-6\ ) AND 2SS\ )/ 2\ 
\ LSET RCS(RC\,O\ )•RCVR . IOS+ ' ' 
\ JOB .KAM ES•SPACES(6\) 
\ JOB\zRCVR.JOB\ 
\ LS ET RCS(RC\,l\ )•NUMlS (JO B\ ) 
\ GOSUB 13 000 \ If JOB\ >O\ AND J OB\ <63\ 
\ LS ET RCS(RC\,2\ )• J OB. NAMES 
\ GOSUB 80 00 \ 
\ RC\ ( RC\ ) • -1 \ 
\ S.LI!lK\ • PEEK ( S.LINK\) 
\ GOTO 701 0 If NOT(S . LWK\•O\ OR S.LINK\•- 1\l 
\ LSET RCS ( RK\ ,0\ ) , RCS ( RK\ , 1\ ) , RCS ( RK\ , 2\) ,RCS (RK\, 3\ l • '' 

F'OR RK\"'RC\+l\ UflTJL RK\ >• 10\ 

! » GET ANO SAVE ALL RECEIVERS 

7020 F'OR K\ •l \ TO 10\ 
\ COTO 7 030 If RC\ ( K\ )• 0\ 
\ PRINT IK B\,F'NRECS(K\) ; 
\ PRH:T I KB\,RCS(K\,0\): ' ';RCS( K\,l\);' ';RCS(K\,2\ ) ;' ';RCS( K\ , 3\ l ; 
\ RC\ ( K\ l•O\ If RCS( K\,0\ 1•'' 

! » PRINT •• 

7030 NEXT K\ 
\ RETURN 

! » THATS ALL FOLKS 

8000 LS ET RCS ( RC\,3\)•'' 
\ RETURN If NOT { J OB . NAMES•' BATDEC ' OR 

JOB.NAMESs'BATRUN ' OR 
JOB.NAMES .. ' RJESPL ' OR 
JOB. NAMES,.' SPLRUN ' 

\ CHANNE L\ • )\ 
\ CHANNE L\ •2 \ If J OB. NAMES•' BATRUN' 
\ CHANNEL\•7\ If J OB.NAMES • ' RJESPL' 
\ GOSUB 11000\ 
\ LSET RCS ( RC\,3\ ) •FI LO PNS 
\ RETURN 

! » GET INPORTANT fILE THAT IS OPENED 

9000 GS •DATES(O\l+' '+TIMES {O\) 
\ PRINT IK B\,F'NVS()O\ , COL.MAX\+5\+l\ ,NS,EOL\ ,V\) ; GS: 
\ RETURN 

l 0000 DS•SYS (C HRS (6\ l +CHRS ( 16\ l +CHRS ( 0\ ) +CHRS ( PK 0\ +PK\ l +CHRS ( 0 \ ) +-
CHRS (0 \) +-CHRS(O\) +-CHRS (0\) +-C HRS (0\) +-CHRS (2SS\)) 

\ RETURN 

! » SET UP PK •• , AS WIDTH 5 4 AN D HALF DUPLEX 

10010 OS•SYS (C!lRS ( 6\ ) +- C!!RS ( 16\) +-CllRS ( 0\) +-CllRS ( 2SS\) +CHRS ( 0\) + 

. \ RETURN 

CHRS ( 0\) +-CHRS ( 0\) +CHRS (0\) +-CHRS (0\ l +CHRS (0\ l + 
C!!RS (0\) +CHRS ( 0\) +-CHRSlO\l +-CllRS (O \ l +-CHRS (O \) + 
CHRS ( O\ ·) +CHR S ( 0\) +CHR S ( 0 \ ) +-CHRS ( 0 \ I +-CHRS ( 0\ ) + 
CHRS (0\ ) +CHRS ( 2SS\) +C!!RS ( 0\) +-CHRS (0\) +CHRS (0\ ) +­
CHRS ( 0\) ) 

! » SET UP KB AS ESC SEO ON ENTRY 

l 00 20 OS•SYS ( CHRS (6\ ) +CHRS (16\ ) +CHRS ( 0\ ) +C!IR S ( 2S 5 \ ) +CHRS ( 0\) + 
CllRS (0\) +CHRS (0\ l +CHRS ( 0\ ) +CHRS (O \ I +CHRS (0\ l + 
CllRS ( 0\) +Ct!RS (0\ ) +CHR S (0\ l +-CHRS (0\ )"+CHRS (0\) + 

~ ~ 
:l!~ 
0 (1) 

~ 3 
5 ~ 
z I ~ 
~ 

I 
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11 000 

11 01 0 

1102 0 

11 030 

110 40 

11 050 

11 06 0 

11 070 

12000 

\ RETURN 

CHRS (0\ ) +CHRS (O\) +CHRS (O\ ) +CHR S (0\ ) +CHRS (O\) + 
CHRS ( 0\ ) +CHR S ( 1 28 \ ) +CHR S (0\ ) +CHR S (0\ ) +CHRS (0\ ) + 
CHR S(O\ )) 

GLOBALS: 

RETURNS: 

I » SET UP KB AS NO ESC SEQ ON EX I T 

SU BROUTINE TO FIND I NFO ABOOT A DI SK FILE 
OPENED BY A J OB. 

JOB\ JOB YOU AR E L OO KING AT 

JOBTBL \ - JOB TA BLE LOCA T ION 

CHANNEL\ CHAN NEL YOU WANT INFO ON 

FCBL"ST\ - L ,IST OF FILE CONTROL BLOCKS 

F I LOPNS - PILE INFORMAT ION 

FILOPNS• '' 
\ JDB\ •PEE K (JOBTBL \ +JOB\+JOB\ ) 
\ IOB\ •PEEK (JDB\) 
\ DDB\ •PEE K ( 10 8\ +CH ANN EL\ +C HANNEL\ ) 
\ RETURN UNLESS DOB\ 
\ DRIVER. INDE X\ •PE EK (DDB\ ) AND 255 \ 
\ RETURN IF DRI VER. INDE X\ 0 0\ OR FCBLST\ •O\ 

I » L OO K IN IOB FOR CHANN EL SPECI FIED IF NOT A 
I DISK FI LE FORGET L OO KI NG. THIS ROU TI NE ONL Y 
I WOR KS ON LAGE FI LE SYST EM S . 

DIM FCB\ (1 6\ ) , WCB\(1 6\ ) 
WCB\ •DDB\ 
WCB\(K \ ) • PEEK (WCB%+K\+K\) FOR K\ • 0\ TO 15\ 
FCB\ • WCB\ ( 4\ ) -28\ 
FCB\ ( K\ )•PEEK ( FCB\+K\+K\ ) FOR K\ • O\ TO 1 5\ 
OFF\ • FCB\ ( 1 2\ ) AND 255 \ 

GET FCB , wee FOR CHANNEL 

F. CLUS \ • FCB\ ( 14 \) 
\ GOTO 11 0 40 IF F.CLUS \ • 2\ 

0

1\ FOR I\ •O \ TO 8 \ 
\ RETURN 

L OOK FOR MEANINGFUL DATA TO PRI NT 

F. NAM ES• RAD S ( FCB\ ( 3\ )) +RADS ( FCB\ ( 4\ )) + '.'+RAD S { FCB\ ( 5\ )) 
\ SI •( SWAP\ ( FCB \ ( 12\ )) AND 255 \) • 6553 6.+32768. + (FCB\ (13 \ ) EQV 3 27 67 \ ) 

F' I LOPNS•DISK. NAMES (OFF'\+]\ ) +' [ ' +NUMl S ( SWAP\ { FCB \ ( 2\ )) AND 255 \ ) + ' , ' + 
NUMlS( FCB\ (2\ ) AND 255 \ )+ ' J ' +F . NAM ES 

\ F I LOPNS• FILOPNS+ ' < ' + NUMlS(( SWAP\ (F'CB\ (6 \ )) AND 255 \ )) + ' > ' 
\ F I LOPNS• f'I LOPNS+ ' '+NUM1$(SI )+ ' / ' 

PRINT FI LE NAME AND OTH ER SUCH INFO • • • • 

REC• ( WCB \ ( 3\ ) AND 255 \ ) + 256. • ( 5W AP\ ( WCB\ ( 3 \ ) ) AN D 255 \ ) 
\ FILOPNS•F'ILOPNS+NUMlS ( REC ) 

RETURN 

PRINT RECORD IN F I LE 

SUBROUTINE TO DETERMINE J OB STATUS FROM THE MONITOR 
FLAG S AND OTHER DATA . 

GLOBALS: 

JOB\ J OB NU MBER . 

JBWAIT\ - ADDRESS OF THE J OB WAIT TABLE . 

JBSTAT \ - ADDRESS OF TIIE JOB STATUS TABLE. 

LOGNAM\ - ADDRESS OF LOCICAL NAME TABLE . 

DEVNAM \ - ADDRESS OF DEVICE NAME TABL E. 

DEVOKB\ - NU MBER OF DI SK DEV I CES IN DEVNAM . 

~ 

12070 

13000 

13010 

13020 

13 03 0 

14 000 I 

14 01 0 

1 4020 

\ 
\ 
\ 
\ 

PRINT SLOT f 
A 
8 
c 
D 

AND SWAPPING FILE 
SW APO . SYS 
SWAPl.SYS 
SWAP2 .SYS 
SWAP) .SYS 

IF SWAPPED, WH ERE 

OR PRI NT SOME OTHER APPROPRIATE ME SSAGE 

RETURN 
SU RE SE EM L IK E A WHOL E LOT OF CODE TO FIND OUT 
WHAT IS GOING ON • BUT WHO AM I TO QUESTI ON. 

THIS ROUTINE GETS A J OBS PPN , P::EYBOARD NU!'tBER , JOB NAME , 
CONNECT TI ME , CPU TIME , J OB SIZE , AN D DETERMI NES I F THE 
J OB IS DETACHED OR NOT. 

GLOBA.LS : 

RETURNS : 

J OBTBL \ -

J OB. PPN\ 

J OB. TTY\ 

J OB. NAMES 

ADDRE SS OF JOB TABL E. 

JOBS PROJ ECT PROG RAMMER NUMBER. 

JOBS ltEYBOARD, 

JOB NA.KE. 

CONTME CONNECT T I ME IN MINUTES. 

CPUTHE CPU TIME I N SEC. 

JOB. SIZE\ J OBSIZE IN P:: WORDS . 

JOB. DET S DET IF JOB DETACHED A.TT IF NOT. 

J OB. RTSS JOBS RU N TIME SYST EM. 

'M'Y. TYPE S TYPE OF KEYBC».RD . 

JOB\ •PEEP:: (JOBTBL\ +JOB\ +JOB\ ) 
JDB2\ •PE EK (JOB\ +8\ ) 
J OB. PPN\ • PEEP:: ( JDB2\+2 4\ ) 
J OB. NAMES•RAD S ( PEEP:: ( J DB2\+l2\ )) +RAD S ( PEEP:: ( JDB2 \+U\ ) ) 
JOB.SIZE\ • PEEK (JDB\+22 \ ) AN D 255 \ 
JDRTS\ • PEE lt ( JDB\+12\ ) 
JOB. RTSS•RADS ( PEEK ( JDRTS \+2\ )) +RADS (PEEP:: ( JDRTS\+4 \ )) 
DOB\ •PEEK (PEEP:: (JOB\ )) 
INTERFACE.TYPE\ • PEEP:: ( DDB\+30 \ ) AND 255 \ 
I F ( PEEP:: { DDB\+2\ ) AND 255\ ) •JOB\+JOB\ AND 
(PEEK ( DDB\+6\ ) AND 8192\ ) 0 0\ THEN J OB. DET S•'ATT' 
EL SE JOB. DETS• ' DET ' 
GET AS MUCH AS YOU CAN • IF TH E a..'NER J OB INDEX PROM THE DDB I S 
THE SA!'\£ AS THE JOB NUMBER AN D THI S I S THE JOB' S CONSOLE TE RM INAL 
THEN JOB IS ATTACHED ELSE IT I S DETACHED. 

J OB. 'CTY\ •SW AP\ (PE EP:: (DDB\ + 2\ ) ) AND 255 \ 
TTY.TYPE S•'P::B' 
IF INTERFACE . TYPE \ • 8\ THEN TTY . TYPES •'PP:: ' 
J OB. TT Y\ • J OB. TTY\-PP:: O\ 
P::B.OWNER\ •j PEEK (PEE P:: ( PP::DEV\ +JOB. 'M'Y\+JOB. TTY\ ) + 2\ ) AND 255\ ) / 2\ 

GET KEYBORAD NUMBER AN D SET UP TY PE AN D NU!'tBER , DO SPECI AL 
ADJUST FOR PSEUDO KEYBOARD NUMBERS . 

CPUTME•PEEIC ( JDB2 \ +2 \ ) 
CPUTHE• CPUTME+65536 . IF CPUTME <O. 
CPUTME• CPUTME+ 65536 . • ( SWAP\ (PEEP:: ( JD82\+l0\ ) ) .\ND 255 \ ) 
CONTME•PEEIC ( JDB2 \ +4 \) 
CONTME•CONTME+65536. I F CONTME <O. 
RETURN 

EXTRACT CPU TI ME AN D CONNECT TI ME AN D CONVERT TO REAL 
NUMBERS . 

PSEUDO-KEYBOARD RUN 

OPEN ' NL:' AS FILE 2\ \ PK \ •O\ 

K S,.NUMl S (PK\) 
\ KS• • PK • + K S+ • : • 

~ 

~~ 
"'II> 
0 -..i 

ffi "' 
0 

i 
0 

I 
~ 
\ii 

I 
~ 
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! 
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I 
\ii 
)> 

I 
I 
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12010 

12020 

1 2030 

120 40 

12050 

I 206 0 

\ 

~ 

RETURNS: 

JOSTATUSS - JOB STATUS (SYSTAT COMPATABLE). 

JOB. JBWAIT\•PEEK (JBWAIT\+JOB\ +JOB\) 
JOB. JBSTAT\ •PE EK ( JBSTAT\ +JOB\ +JOB\) 
JOSTATUSS• I RN I 

If' (JOB.JBSTAT\ AND JOB.JBWAIT\) 0 0\ THEN 12050 ELSE 
J OSTATUSS• I RS I 
JOB\ •PEEK ( JOBTBL\ +JOB\ +JOB\ ) 
IP PEEK(JDB\+24\) •0\ AND 

{PEEK(JDB\+22\) AND -256\) •(NOT 1 535 9\) THEN 12050 

~ 
ELSE JOB.JBWAIT\•JOB.JBWAIT\ AND (NOT 16384\ ) IF' (JOB.JBWAIT\ AND (NOT 16384\)) 0 0\ 
JOSTATUSS• ' BF ' 

\ 

IF' (JOB.J BWAIT\ AND 16384\) 0 0\ THEN 12050 
ELSE JOSTATUSS • ' SL' 

IF' (JOB.JBWAIT\ AND 8192\) •O \ THEN 12020 
ELSE J OSTATUSS•'SR' IF' ( PEEK (JDB\+4\) AND 255\) •5\ 
GOTO 12050 

I POSSIBLE STATES 
RN 

CONDITIONS 
(JBWAIT ANO JBSTAT) 0 0 

RS (RESIDENCY WAIT) IF M.PHYA•O ANO M.CTRL•LO:,SWP AND IN 

TURN OFF BUFFER WAIT BIT IF ANY OTHERS A.RE ON . CHECK FOR THE FOLLOWING 

BF ( BUFFER WAIT) 
SL (SLEEP WAIT) 
SR (RECEIVER WAIT) 

JOSTATUSS• ' FP' 

IF BIT 14 I S ON. 
IF BIT 13 IS ON. 
IF BIT 13 IS ON AND ERROR CODE IS 5 

\ IF (JOB. JBWAIT\ AND 4096\) 0 0\ THEN 12050 
ELSE JOSTATUSS•' 'n'' 
IF (JOB.JBWAIT\ ANO 2048\) THEN 12050 
ELSE JOSTATUSS• ' HB' 
IF J OB.JBWAIT\•0\ THEN 12050 
ELSE H2\•2\ 
GOTO 12040 IF T\•2\ 

pp 
TT 
HS 

If' BIT 12 I S ON 
IF BIT 11 IS ON . 
NO BITS ARE ON. 

IF NONE Of' THE PREVIOUS STATES THEN WE HAVE A 'DEVICE WAIT' . 
BYPASS THE CHANNEL t CHEC!I: IF WE KNOW WE HAVE A KB INPUT WAIT . 

CHANNEL\ •PEEK ( PEEi( (JOB\ +6\) +6\) AND 255\ 
H2\•PEEK (PEEK (PEE K (JOB\) +CHANNEL\) ) AND 255\ 
IF' H2\•0\ THEN 

UNIT\•SW.\P\(PEEK(PEEK(PEE!l:(JDB\) +CHANNEL\) +2\)) ANO 255\ 
UNIT\•PEEK(PEEK(PEEK(PEEK(JDB\) +CHANNEL\) +8\) - 4\) AND 255\ IF FCBLST\ 

J OSTATUSS•CVT\S (SW.\P\ (PEEK (LOGNAM\+( UNIT\•lO\) +4\))) 
GOTO 12050 

I INDEX INTO TllE IOB ANO LOOK AT THE HANDLER INDEX ( H2\). 
IF WE HAVE A DISK ( H2\•0\) THEN 

GET THE INTERNAL DISK UNIT NUMBER AND EXTRACT THE 
PROPER NAME FROM LOGNAME. 

J OSTATUSS •CVT\S ( SW.\P\ (PEEX(DEVNAM\+OEVOKB\+H2\ - 2\))) 
JOSTATUSS• ' .C' IF PEEK(PEEK(JDB\+6\)+10\) ( 0\ IF H2\•2\ 

WE HAVE A NON DISK WAIT. INDEX INTO THE DEVNM TABLE TO GET THE 
PROPER NAME • CHECK FOR ·c ON KB INPUT WAITS. 

JDSWAP\•SWAP\(PEEK(JDB\+30\)) AND 255\ 
\ H.CTRL\ • PEEK(JDB\+22\) 
\ If' H. CTRL\ <O\ THEN 

JDSWAP\•64\ 
If' ( M. CTRL\ AND 1536\ )0 0\ THEN 
JD.SWAP\ • JDSWAP\ +6 4\ 
If' (H.CTRL\ AND 512\)< > 0\ THEN 

JOSWAP\•JOSWAP\ +64\ 

I GET CONTENTS OF JDSWAP AND M. CTRL. 

IF M. CTRL<O THEN 
LOCKED If' BIT 15 JS ON . 
SWAPPING IN (OR WANTS TO) IF BIT 10 IS ON. 
SWAPPING OUT(OR WANTS TO ) If' BIT 9 IS ON 

If' (JDSWAP\ AN D 63\ ) <> 0\ THEN 
JOSTATUSS•JOSTATUSS+ I ' +CHRS (65\+ ( JDSWAP\ AND 192\) / 64\) + 

RIGHT(NU MS (lOO \+(JDSWAP\ .\ND 63\)),3\) 
ELSE IF (J DSWAP\ AND 192\ ) •0\ AND (PEEK(JDB\+2\) AND 16384\ ) 0 0\ 

J OSTATUSS•JOSTATUSS+ ' '+' NSW ' 
ELSE JOSTATUSS•JOSTATU SS+ ' '+ 

HI D( ' LCK SWI &lo/O ',(JD9".\P\ AND 192\) / 16\+l\,4\) 

TREN A. 
~ 

14 030 ! 

14040 

14050 

1406 0 

14070 

14080 

14090 

14100 

14110 
141201 

14130 

14140 

14200 

15000 

15010 

OPEN KS AS FILE 3\ 
f'IELD t 3\, BUF'SIZ(3\) AS PS 
RETURN 

SUBROUTJ NE TO SEND TS TO PK WHEN PK IS IN KB WAIT • •••• 

PUT '3\,RECORD O,COUNT l\ 
\ GOTO 14 060 

GOSUB 14130 
\ SLEEP l\ 
\ GOTO 14040 

GOSUB 14130\ 

I » KEY BOARD WAIT 

I » GET OUTPUT THEN GO BACK TO CHECK 
I FOR KEY BOARD WAIT 

\ LF\ • -1\ IF ASCII(T S) >•32\ OR LEN(TS)•O\ 
\ TS•TS+CHRS(l3\) IF Lf'\ 
\ LSET P$•TS 

I » GET ANY WAITING OUTPUT PUT ON <CR > 
I SET INTO BUFF'ER 

PUT '3\,RECORD 9\ , COUNT LEN (TS) 
\ IF ECHO\ THEN PRINT t 2\ , TS; 

I » ECHO ENABLED 

PUT t 3\ ,RECORD 4\ , COUNT l\ 
\ GOTO 14100\ 

GOSUB 14130\ 
\ SLEEP l\ 
\ GOTO 14080\ 

GOSUB 14130\ 
\ RETURN 

RETURN 

• • •• GET OUTPUT FROM PK 

GET t 3\ 
\ MS•LEF'T(PS,RECOUNT) 

I » KEY BOARD WAIT ??? 

I » GRAB OUTPUT AND GO BACK TO 
I TRY f'OR KEY BOARD WAIT 

I » LOOK FOR MORE OUTPUT AND THE 
I GO BACK FOR MORE. 

!ALL DONE 

. ~ =~!;ta~~~ = ~ : ~:! IF MlS• ' '"c• OR Hl$• 1 '"z • 
\ HS•RIGHT(HS,2\) IF LF'\ 
\ PRINT t 2\,HS; IF ECHO\ 
\ MS•RIGHT( HS, 2\) IF LP\ 
\ LF\•0\ 
\ PRINT UB\ , MS I 
\ GOTO 14130 

RETURN 

LSET PS•CHRS (3\) 

I » NO OUTPUT 

\ PUT t 3\,RECORD 9',COUNT l\ 
\ GOSUB 14130\ 
\ IF LINE•l4130\ THEN RESUME 14130\ ELSE 

IF LINE <l4070\ THEN RESUME 14040\ ELSE 
If' LINE >H070\ THEN RESUME 14080\ ELSE 

STOP 

I » FORCE ·c THEN RETURN TO WHAT YOO WHERE DOING 

RETURN IF ASCII (CMDS) <> l28\ 
\ E\•-1\ 
\ CMDS•LEFT(CVTSS (CMOS ,37\) , 2\) 
\ RETURN IF ASCII (CMDS) <> 79\ 
\ E\•0\ 
\ CMDS•RIGHT(CMDS , 2\) 
\ PF\•ASCII(CMDS) - 79 \ 
\ DFS•f'TBLS(PF\,O\) 

I » CHECK f'OR ESC COMMAND THEN CHECK f'OR ' 0 ' PREAMBLE 

E\•FNI\(NS) 
\ RETURN IF E\ 
\ GOTO 15010 IF ASCII ( IOS ) <> 128\ 
\ IOS•RJGHT(IOS,3\) 

ii 
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\ FC\ • INSTR ( l \, ' q r stu v...x ypnlm ', JOS J 
\ PR INT tK B\,FNVS(l\,24\ , NS ,EOS\, V\ ) ; FTBLS ( Pf\,FC\ ) ; 
\ CMDS .. fTBLS ( Pf\ , f C\ ) 
\ If F'TBL\ ( PF\,FC\ ) THEN PRINT tK B\ 
\ RETURN 

! » GET FUNCTI ON WITH IN PROGRAM FUNCTION 

1 5020 E\ • fNI\ ( FNVS (l\ , 24\ , CMOS , EOS \ , V\) ) 
\ CMDS s CMDS+I OS 
\ RETURN 

! » GET LAST Of DATA FOR COMMA ND 

16 000 REA D f\,P\, CS ,FLG\ 
\ RETURN If CSs ' << END » ' 
\ FTBL S (f\,P\ ) "'C S 
\ FTBL\(f\ , P\ )"' FLG\ 
\ GOTO 16000\ 

! » READ IN COMMA ND TABLE 

20000 DEF f NJOBS (JOB\ } 
\ Y\ •JOB\ - (COL .1".AX\• ( (JOB\-1\ )/COL . l".AX\ )) 
\ J OB. COL\• (JOB\-1\ ) / COL.MAX\ 

20010 

20020 

2003 0 

\ X\ •SYS.Off\•JOB.COL\ 
\ X\ • X\+SY S . START\ 
\ fNJ OB S,.fNV S(X \,Y\, NS,0 \, V\ ) 
\ FN END 

DEF F'NATTRS ( ZS ) 
\ FNATTR$o:C!!RS(l 55\ )+ ' [ '+ZS + 'm' 
\ FNEND 

DEF FNDI S KS (DISK\ ) 
Y\ "'DI S K\ +COL. /".AX\ 

\ X\ • DJ S K. START\ 
\ FN DISKS • fNVS ( X\,Y\,NS,0\, V\ ) 
\ fN END 

J » DIS K OFFSET 

DEF fNRECS(RC\) 
\ Y\ mRC\ - (5\ • (( RC\-1\ ) / 5\ )) 
\ X\ s( RC\-1\ ) / 5\ 
\ X\ • X\ •Rt:C . Off\+REC . START\ 
\ Y\ • Y\ +COL . !".AX\ 
\ FNRECS,.fNVS ( X\,Y\,NS,O\,V\ ) 
\ FNEND 

200 4 0 DEF FNSCROLLS (T\, 8\) 
\ FN SC ROLLS •C HRS (155\ ) + ' [ ' +NUMl S (T\ ) + ' ; ' +NUMl S ( B\ l +' r' 
\ FN END 

2 4000 I » STANDARD FUNCTIONS 
24 005 DE F fNI\ ( ZS ) •FN il\ (Z S , 0\) 

2 4 010 DEF FNll\ (Z S,Zl\ ) 
\ fNll\ ,£\sO\ 
\ El\ • -1\ 
\ IOS • NS 
\ Z2\•Zl\ 
\ Z2\ c 2\ IF Z2\*'l\ 

2 4020 PRINT I KB\, ZS; 

! » KEYB OARD INPUT FUNCTI ON 
! ( NO ECHO CONTROL ) 

I » ECHO- CONTROL INPUT FUN CTION 

\ PRrnT tK B\, RECORD 256\, CHRS ( Z2\ ) +CHRS (V\ } ; IF Z2 \ 

2 403 0 GET I KB\ 
\ El\ • O\ 
\ FI ELD t KB\, RECOUNT AS Zl S 
\ IOS • CVTSS ( ZlS,37\)-+-'' 

I PRINT PROMPT STRI NG 
! SE T MODE ,MA X LENGTH ,PAINT CHAR 

\ IOS • LEfT ( ZlS,3\ ) If ASC ll ( ZlS )• l2B\ 

2 4 0 40 E\,FNil\•E\ OR ( I OS., • / E • ) 
\ IOS • LE FT ( I OS,l\ ) If Zl\ • l\ 
\ PR! NT I KB\ UNLES S X)\ 
\ IF X3\ 
THEN Z\ o:FNV 4\ ( NS,0\) IF XJ\ 
\ Z\cfNV 4\ ( NS,l\ ) If XJ\ 
\ X3\ •XJ\ AND 255 \ 

2 4 050 FNEN D 
2 4060 DEF fNV\ (Z S ) 

\ E\ zO \ 
\ FNV\ • VAL(ZS ) 

2 4 070 fNEN O 
24 080 DEF fNV (Z S) 

\ E\ •0\ 
\FNV•VAL ( ZS ) 

2 4090 FNENO 
2 480 0 

2481 0 DEF FNVS(X\ ,Y\, ZS ,Z l\,V\ ) 
\ IF xt • n • xJ\•O\ 

! » GET RES PONCE 
! AND SET 10 $ 

AN D 512\ 
AN D 102 4\ 

I SET ERROR FLAG, FN VALUE 
! CLEAR BOTTOM OF SCREEN 

I » FNV\ •CONVERT ST RING TO INTEGER 

! » F'NV•CONVERT STRING TO REA L 

! » SCREEN 
I CONTROL 
! FUNCTI ONS 

~ 

2 4 8 40 

2 4850 

2 486 0 

30000 
31000 
31001 
31002 
31003 
3100 4 
310 20 
3 10 21 
31022 
3102 3 
310 24 
310 25 
310 40 
310 41 
31900 
31901 
31999 
3 2000 
320 10 

32020 

THEN 
ELSE 
\ 

rNvs .. zs 
z9S.,C HR S ( llS \ l + - 1-+NUMl S (Y\ ) + ' ;' 
Z8S .. z9S+NU/'1.l s ( X\ ) +' H' 
Z8ScZ8S+CHRS(l55\) +• [J • IF Zl\ • -1\ 
Z8 S= Z8S•CHRS(155 \ ) +• [ K• IF' Zl\•-2\ 
z8 S.,z8s+zs 

\ 
\ 
\ 
\ 
\ 
F'NEND 

Z8S• ZBS+ STRINGS ( Zl\ ,V\-3 2\ • ( V\ •0\)) + Z9S+NUM1 S ( X\+LErl ( ZS )) +' H ' IF Zl\ >O\ 
rnvs .. z8s 

DE F fNV4\ ( ZS,ZL\) 
\ z\ .. 80\-LEN ( ZS ) 
\ Z\•l\ IF Z\ ( l\ 

! » FNVS .,CONSTR UCT CU RSOR POS ITI ONED STRING 
I X\,Y\•SCREEN COOR DINATES 

ZS•BASE STRING 
Zl\•LENGTI! TO • cLEAR • 
V\ .. • CLEAR • CHARACTER 

\ ZSsCHRS(7\)+ZS If LEN ( ZS) 
\ X3\•X3\ OR (512\•2\ 0 Zl\ ) IF XJ\ 
\ Zl\•23\+Zl\ 
\ PRINT IK B\, FNVS ( l\,Zl\,NS,EOL\, 32\); 
\ Pl:UNT tK B\ UNLE SS XJ\ 

FNVS ( 'Z\ / 2\ , Zl\, ZS, 0\ ,32\) ; 

\ FNV4\•0\ 
FNEND 

I » CCL ENTRY 

! >> FNV4\.,CEtlTER ZS , PRINT AT BOTTOM OF SCREEN 
Zl\•0 FOR LINE 23 

1 FOR LINE 24 

DATA 1,1,'QUE LPO: / FORM:OPR•' , 0 ,1 ,2,'QUE LPl: / FORM: OPR• ', 0 
DATA 1,3, 'QUE LP0: • ' ,0,1, 4 ,'QUE LPl : • ',0 
DATA 1,5,'QUE/ L LP0: ',- l , l,6,'QUE/ L LPl:',-1 
DATA 1,7,'QUE/ L LP:',-1,1,8,'QUE/ S LP0:' ,-1 
DATA 1,9, 'QUE/ S LPl: ',-1,1,10 ,' QUE/ S LP : ' ,-1 
DATA 2,1,'PLE / INT LPOSPL:FORM OPR/ WIDTH: H ',-1 , 2,2 ,' PLE / INT LPOSPL: f ORM OPR',-1 
DATA 2 ,3,'PLE / I NT LPlSP L:FORM OPR/WIOTH:75',-l,2 ,4 ,'PLE / INT LPlSPL:fORM OPR',-1 
DATA 2 , 5 ,'PI;J: / INT LPOSPL:FORM N0RHAL/ WIDTH:132',-1,2,6,'PLE / INT LPlSPL:FORM N0RHAL/ WIDTH:l32',-l 
DATA 2 , 7 ,' PLE / INT LPOSPL:END ',-1, 2,8,'PLE / INT LPlSPL:END ',-1 
DATA 2 , 9,'PLE / I N'!' LP OS PL : RESTART ' ,'-1,2,10, ' PLE / INT LPlSPL:RESTA:tT',-1 
DATA 2,11,'PLE / INT LPOSPL : ABORT ' , - 1,2 ,1 2, ' PLE / INT LPlSPL :ABORT',-1 
DATA 3,1, ' DIR RPT: /S ' ,-1,3,2,'DIR 060:(1,203)/S ', -l 
DATA 3 , 3,'DIR GAADEN : (l, 6 ) / SU ',-1,3,4,'DIR GARDEN:(l ,7) / SU ' , -1 
DATA 1 , 0, 'Queue ',0,2,0,'Please ' , O 
DATA 3,0 ,' Direc t ',O 
DATA 0 ,0, ' << ENO » ' ,0 

l » ERROR TRAPS 
If ERR • 28\ THEN $[.EEP 1\ 
\ ZlS • SYS(CHRS(6\ l.-+C ll RS(-7\ ll 
\ IOS, CMDS•C llR S(3') 
\ If El\ THEN RESUME 24040\ ELSE 

RES UME 14200\ 

IF ERR <> )]\ THEN 320 4 0 ELSE 
UNIBUS\ • l\ 

\ RESUl'\E 32030 

UNIBUS TIMEOUT FATAL ERROR 

32030 RETURN 

320 40 

RETURN FOR MORE FUN 

H' ERR•lS\ AND ERL•24030\ THEN 
FNil\ ,E\•-8192\ 

IOS • NS 
RESUME 2 4050 

! » WAIT EXAUST ••• 

32050 If ERR•5\ THEN 
IF ERL.: 14040\ THEN RESU l'\E 14060\ ELSE 
IF ERL • l4080\ THEN RESUl'\E 14100 !NO JOB U'.X;GED IN 

32060 I f ERR• J\ TH EN 
IF £RL s l4040 THEN RESUl'\E 1 4 050 ELSE 
IF ERLo:U080 '11-!EN RESUME 1409 0 

32070 IF ERR•ll\ A. NO ERL•l4130\ THEN RESUME 1 4140\ 

I » NO PK OUTPUT 
32080. IF' ERR • 8\ TllEN PK\•PK\+l\ 

\ RES Ul'\E 140 20 \ IF' PK\ ( 8\ 
\ PRINT 'All psue do keyboards are in use .' 
\ STOP 

! » KEEP TRYING ••• 

320 90 IF ERR• )\ ANO ERL,.24020\ THEN RESUME 2 4030\ 

32600 
32610 

32650 

32660 

32700 

32 760 

3276 6 
327 67 

! » STANDARD ERROR TRAP S 
IF ERL • 2 4 030 AN D ERR•ll \ 

THEN IQS .. CHRS(26\) 
\ RES UME 2 4 0 40 

I F' ERL • 2 4 060 THEN FNV\ ,. 0\ 
\ £\ .. - 1\ 
\ RES UME 2 4 070 I FNV\ ERROR HANDLER 
IF ERL • 24080 THEN FNV • 0 
\ E\ "' - 1\ 
\ RESUME 24090 ! FNV ERROR HAN DLER 
PRINT LS;•?UNF ORESEEfll ERROR DETECTED IN •; P9S 
\ ON ERROR GO TO 0 

CLOSE Z\ FOR Z\ • l\ TO 12\ 

CHAI N UlS Ul\ If UlS () NS 
END 

ER RORS END HERE 

I EXIT THRU tlERE 
CLOS E EVER'iTH ING 

! » CH AIN AWAY 
! » T2APP 

~i 
~ al 
i5 z .. 
~ 
~ 
0 z 

i 
~ 

I 
0 z 

I 
i5 z .. 
~ 
~ 
i5 z .. 
~ 
~ 
i5 z 

I 
~ 

I 
z 

i 
~ 
0 z .. 
;~ 
~ 3 
i5 i 
~ ., . ~ ~ 
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AARDVARK SOFTWARE 
introduces the complete 
UCSD PASCAL system 

available under RSTS/E 
for the PDP.11 family. 

Not merely a compiler! 

This system was designed to facilitate software 
development and create an ideal Pascal teaching 

environment. Designed and developed by 
John Hayward , Ph .D. of Wheaton College, 

Wheaton , Illinois. 

ADVANTAGES 
*Based on enhanced UCSD PASCAL, utilizing: 

• long integers 
• strings 
• segmented procedures 

*Simplified user interface-automatic linking 
*Powerful screen editor 
*Compatible with UCSD microcomputer systems 
*Supports "random access" of files 
*Includes Assembler 

Price: $995 

Write us, or call toll free for information: 1-800-558-1538 
AARDVARK SOFTWARE INC. 

783 North Water Street 
Milwaukee, Wisconsin 53202 

UCSD PASCAL is a trademark of the Regents of the Univeri;ity of California . 
PDP-11 and RSTS/ E are trademarks of the Digital Equipment Corporation. 

CIRCLE 41 ON READER CARD 



page 78 September 1981 

NOTE: The information contained in this document should not be construed as a commitment by the author for the accuracy or reliability of this 
information. 

Installation of this software is not supported and will result in the operation of a non-standard system. use this software at your own risk. 

The Implementation of Hidden Files 
Under RSTS/E Version 7.0 

By John F. Sandhoff. Data Processing, Calif ornia State University at Long Beach 

An Introduction to Hidden Files 

There exists in certain RSTS/E applications a desire to 
make certain files 'invisible' to the general user public. DEC 
has partly recognized this need and incorporated, under ver­
sion 7.0. a means of making it impossible for non-privileged 
users to get directory information of cross-account. private 
files. This article describes a method developed by and in use 
at Long Beach State University that permits specific public 
files to be transparent to non-privileged users. 

Why a need for hidden files? In many environments, 
especially educational installations. it is highly desirable for 
certain programs to be able to access a data file without us­
ing privileges. but still be able to maintain a high degree of 
security. Defining a file as public allows a program to access 
it. but unfortunately it also allows anyone that knows the 
filename to access it. If the name could be kept secret. and a 
discreet name chosen to prevent a lucky guess. all re­
quirements would be met. 

The $DIRECT program can be disabled, but such an ac­
tion is not very practical. Besides, users can still write their 
own directory program by using the appropriate SYS calls. If 
the directory SYS calls are also disabled (or privileged), many 
programs that rely on performing a directory lookup, such 
as $PIP.SAY and the task builder, would fail to operate. 
Even though it can be argued that disabling $TKB provides 
definite system throughput gains. such a move is generally 
impractical. 

The process of hiding files as described in this docu­
ment is a relatively simple change to the FIP directory 
lookup code. It is an extension of feature patch 3.5.9, which 
restricts directory lookups. What happens is this: 

When a directory lookup request is made to FIP (SYS 
calls 6 + 15 or 6 + 17), a section of code is executed that 
scans a user's UFO. Normally, if the specified file exists. the 
directory information is returned . With patch 3.5.9 in­
stalled, this information is returned only if the requested file 
is defined as public to the calling user. (Please refer to the 
System Release Notes for more information). The hidden 
files patch presented here carries this mechanism one step 
further - if a file is public, another status bit is checked, 
and if this bit is on. the file is considered by FIP to be hidden. 
resulting in no directory information being returned. 

After the installation of the hidden files option. a hid­
den file can be opened by a program (OPEN statement. 

CALFIP). and loaded or run with the ·ow· or 'RUN' com­
mand. as applicable. However, such a file will not appear on 
a directory listing (except, of course. to the owner or a 
privileged user). and can not be accessed by programs that 
perform a directory lookup before opening the file. (Note 
that this includes PIP.SAY. TKB.TSK. and some RSX-based 
programs. RNO is not affected.) 

Particular attention should be given to the fact that 
this patch functions in conjunction with DEC feature patch 
3.5.9. Any installation that is interested in enhanced file 
security should already have this feature patch installed. 
This patch can be applied to either sub-version -07 or -08 of 
RSTS Y7.0. 

Please understand that the modifications described in 
this document do not in any way cause the RSTS file struc­
ture or FIP to lose track of any files. The modifications af­
fect ONLY the return of information as requested by the 
directory lookup SYS calls by non-privileged tasks. A 
privileged user or job maintains full functionality of the SYS 
calls. It should also be pointed out that files can never be hid­
den from their owner. They will ALWAYS appear on the 
owner's directory listing, and this patch by design will NOT 
hide the files from their owner (or any privileged user). 

Installing Hidden Files on your system involves the 
following changes: 

• A patch to the RSTS FIP routines to modify the 
directory lookup calls 

• A patch to $DIRECT to look for and respect the 'hid­
den file ' status bit. Since $DIRECT does not use SYS 
calls. a separate procedure is necessary to imple­
ment hidden files in this program. 

• A one-word patch to the CLEAN option of INIT. 
Without this patch, all hidden files will be reset to 
non-hidden status every time your system crashes. 

• A one-word patch to $0NLCLN. for the same reason 
as given above. 

• DEC feature patch 3.5.9 MUST be installed to enable 
hidden files. 

• DEC feature patch 10.3.1 should be installed to the 
DIRECT program. While this is not mandatory, it is 
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highly recommended for security reasons. Note that 
if it is not installed, any user can see all of another 
user's files. EXCEPT for files that have been hidden. 

The patch to the RSTS FIP routines requires 9 {decimal) 
words of patch space. Currently unused space available in 
'PATCH' is being used for the new code. Be aware that 
published patches to the RSTS operating system may in 
time overlap the space we have chosen. If such a time oc­
curs. three alternatives must be explored: 

1) Do not install the DEC patch. Depending upon what 
it does. this is probably an unwise choice. 

2) Remove the hidden files patch. Depending upon 
how useful you have found them to be. you may or 
may not wish to do this. 

3) Find someplace else for the hidden files patch. If 
you are not against performing a SYSGEN. and can 
justify getting rid of only one small buffer {I know. I 
know .. . ). it is easy to 'gen in the patch as its own 
little segment. If reader interest is high enough, this 
topic will be addressed in a revised release of this 
document. 

How the Hidden Files Feature Works 

The Hidden Files Feature. in the words of one RSTS In­
ternals person. will immediately crash your system and 
leave the disk unusable. Don't believe it! There are a set of 
status bits located in the link fields in the UFO entry. Some 
of these bits are used. some are not. One bit that is currently 
'reserved ' has been employed here to implement hidden files. 

Because an unused bit is being used. problems may. I re­
peat. MAY. be encountered with future releases of RSTS/ E. 
However. there is an extremely simple way of almost instantly 
clearing all hidden files if the need should arise. By removing 
the patch applied to either $0NLCLN or the CLEAN option of 
INIT. and then cleaning the disk. this unused bit is cleared and 
the disk is back to a totally standard format. (Obviously. all 
hidden files are 'unhidden' by this process.) 

The implementation of hidden files has been in use on 
this campus since the original installation of RSTS V7.0. with 
no problems arising from its use. It is equally effective on both 
our system and private disks. No limitations to the system 
have been imposed by this change. 

By now. I am certain that the bit -twiddlers among you are 
curious as to exactly what has been done to implement hidden 
files. Figure 1 diagrams a typical UFO Name Entry Blockette: 

----------------------------- !---------
Link to Next Name Entry ! Flags +O ULNK 

-----------------------------!---------
File Name (Part 1 in RAD50) +2 UNAM 

File Name (Part 2 in RADSO) +4 

File Name (Part 3 in RAD50) +6 
- ------------------! -- -----------------
Protection Code ! Status Byte ! +10 USTAT 

-------------------!-------------------! 
File Access Cou n t +12 UACNT 

--------- ! 
Link to Accounting Entry Flags +14 UAA 

---------! 
Link to 1st Retrieval Entry Flags +16 UAR 

--------- ! 

DEC 
RSTS/E USERS 

From one of the pioneers in -commercial 
data processing using RSTS. Off the shelf 
software ready for immediate delivery. 
Completely interactive. Extensively 
documented. Fully supported. l,deal for 
OEM's, service bureaus or end users. 
Cost effective solutions including : 

• ACCOUNTS PAYABLE 
• GENERAL LEDGER 
• FINANCIAL REPORTING 
• ACCOUNTS RECEIVABLE 
• PAYROLL 
• FIXED ASSETS 

For complete details, contact us at: 

'11yC()ffi services, inc. 
P.O. Box 160 

Plymouth, IN 46563 
(219) 935-5121 

Note that each link field contains 4 flag bits. Hidden 
files makes use of bit 3 in the accounting entry link. If this 
bit is set, the file is considered to be hidden. 

Extreme care was exercised when choosing which flag 
bit to utilize. Some of the various uses for many of these bits 
are: entry in use, file contains a bad block. disk caching , 
and flags reserved for CLEAN. Because of possible future ex­
tensions to the RSTS disk mechanism. DEC may in some 
future release decide to use the same bit that we are now 
using. For this reason. the availability of hidden files on 
future releases of RSTS cannot be guaranteed. (Of course. if 
DEC chooses to support the hidden file structure ... ) 

Supplied with this document is a listing of a not perfect 
but nonetheless rather effective program used to hide and 
unhide files. As written. it is capable of stand alone operation 
(RUN command). or chain entry (CCL entry). When installed 
with the proper CCL's, both the 'HIDE' and 'UNHIDE' com­
mands become available. Indirect command files can also be 
utilized to hide or unhide a list of files. This program must be 
defined as privileged. since it does access the MFD and UFD's. 

Since a file 's hidden status is not preserved by the stand­
ard backup programs provided. a rather crude method is 
presented in Appendix B to create an indirect command file 
that can be used to rehide all hidden files on the system (it 
must be performed from a privileged account). Sites choosing 
to implement hidden files are encouraged to watch for the re­
lease of a very fast and efficient system cataloging program 
that can create a recovery file to restore hidden files. 

The Actual Coding Involved 

This section provides the reader with the actual coding 
used. both the original sequence from FIP. and the modifica­
tions necessary to put hidden files into effect. 
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THE ROUTINE L I STED BELOW IS CONTAINED WITHIN PSECT 'DIRO ' OF 
THE rIP CODE . IT IS RESPONSIBLE rQR RETURNING DIRECTORY 
INrGRMATI ON AS REQUESTED BY SYS CA L LS 6+1S AND 6+17 WH EN 
THE TARGET DEVICE I S DISK. 

THE PIRST FEW LINES DEAL WITH RETRIEVING THE NEXT FILENAME AND 
ARE NOT NECESSARY TO THE UNDERSTANDING OP WHAT WE ARE INTERESTED 
IN . START ING AT THE CO DE LABELED 'XXXX' , WE HAVE A VA LID 
FILENAME ENTRY BLOCKETT£ IN CO RE , POINTED TO BY REGISTER RS . 
SEE F IGURE l ELSEWHE RE IN THIS DOC UMENT FOR THE LAYOUT OF 
THIS INFORMAT ION . 

THIS CODE ASSU ME S THAT PE/\TURE PATCH 3 . 5 .9 H/\S BEEN INSTALLED . 
THIS PATCH CHANGES THE INSTRUCTION AT ' •• DI RP ' FROM AN 
UNCONDIT IONAL BRANCH TO A CONDITI ONAL BRANCH. 

TOP , CALL lS 
@IRDENXT 
TOP 

GET NEXT UNIT ELSEWHERE 
GET NEXT FILENAME START ' CALL 

BEQ 

XXXX: BITB 

BNE 
TSTB 

•• D!RP ' SEQ 
CMP 
BEQ 

MOVB 
, CMPB 

BEQ 
ASH 
A~H 
RETURN 

NO MORE FI LES, GET NEXT UNIT 

tuS . UFD! US .DEL , l O(RS); CHECK THE USTAT BYTE 
START If UFO OR DELETED, ACT AS IF NOT THERE 
@IFI PR I V IS T HIS USER PRIVILEGED? 
20$ SKI P ROUTINES IF PRIV USER 
(RO) , @IF IUSER AR E WE REQUEST ING DATA ON OURSELVES? 
20$ YES , SKIP ROUT INES 

11 (RS) , R2 ; 
l(RO) , @IF IUSER+l; 
lOS 
1-2 , R2 
1 -3 , R2 

RETRIEVE FI LE ' S PROTECTION CODE 
S AM E PROJECT NUMBERS ? 
YES , S HIF' T AC CORDINGLY 
SHI FT PROTECT I ON CODE 
SHI PT AGAIN 

TH E FOLLOWI NG CODE CO NTAINS THE MODIF I CATIONS ADDED BY THE 
HIDDEN F I LES PATCH. THE LOCATION LA BELE D HERE AS 'PATCH ' I S 
WITHIN THE RSTS PATCH SPACE . 

TUP: CALL 
START : CALL 

BEQ 

XXXX' BI TB 
BNE 
TSTB 

•• DIRP' BEQ 
CMP 
BEQ 

PATCH : 

CALL 
CMPB 
SEQ 
ASH 
ASH 
RETUR N 

MOVB 
BIT 
BEQ 
B I S 

SS ' RETURN 

lS 
@I RDENXT 
TOP 

GET NEXT UNIT ELSEWH ERE 
GET NEXT FILENAME 
NO MORE F' I LES , GET NEXT UNIT 

I US . UFD ! US .DEL,10(R5); CHE CK T HE USTAT BYTE 
START IP u ro OR DE LETE D , ACT AS Ir NOT THERE 
@l fIPR IV I S T HI S USER PRIVILEGED? 
20$ SKIP ROU TINES IF PRIV USER 
(RO) , @lf IUSER ARE WE REQUESTI NG DATA ON OURSE LVE S? 
20$ YES, SKIP ROUTINES 

PATCH ; 
l(RO) , @IF IUSER+l ; 
lOS 
1- 2 , R2 
1-3 , R2 

11 (RS) , R2 
110 ,14 ( 4 5) 
SS 
1 2 4 , R2 

*-"' THIS J S OUR JU MP TO THE PATCH 
SAME PROJECT NUMB ERS? 
YES , SHIFT ACCORDINGLY 
SH !FT PROTECT ION CODE 
SHIF'T AGAIN 

THIS IS THE ROUTI NE PLACED IN PATCH 
SPACE 
RETRIEVE FILE ' S PROTECT I ON COD E 
LOOK FOR 'HIDDEN BIT ' IN UAA F'I ELD 
NOT HIDDE N , PROCEDE , ELSE 
FUDGE T HE PROTECTION CODE TO 
AS SURE FAI LURE 

Patching Procedure 

This section lists step-by-step instructions to apply the 
hidden files patch to RSTS/E V7.0 systems. This patch to 
FIP assumes that there is enough space in 'PATCH' to add 
the necessary code. (This is discussed more completely 
elsewhere.) 

For those of you brave enough to venture into the 
fascinating world of bit-twiddling, here goes: 

NOTE: If ANY of the old values appear incorrect. ESPECIAL­
LY if any of the locations in the patch space are non-zero. 
ABORT THE PATCH PROCEDURE by typing a Control/C. Do 
NOT install the patches if things "don't seem right". 

1) Add the following patch to FIP. If the directory code 
on your system is non-resident, this patch can NOT 
be installed to your currently running monitor. You 
must use the INIT PATCH option. Note that if DEC 
patch 3.5.9 has already been installed . the portions 
marked by asterisks must be deleted! 

RUN $0NLPAT 
Command file name? 

File to pat c h ? RSTS . SIL 
Module name ? OVR 
Base address? .• OI RP 
Offset address ? 0 

Base Offse t Old 
?????? 000000 000 415 
?????? 000002 ?????? 
Offset address? 10 

Base Offset Old 

New? 
? 1 415 
? .. z 

Ne w? 
? 4737 

(Type a <LF > if entering it by hand) 
(Type ' filnam=' to save t he patch) 
(Type a <Lr > for cu rrent SI L) 
( fIP if code is resiUe n t) 

(This i s DEC patch 3 . 5 .9 ) 

?????? 000010 116502 
?????? 000012 0000 11 
?????? 00001 4 126037 
Off se t address? "z 
Ba se addr ess? "z 

? PATC H+356 
? .. z 

Modu 1 e name? RSTS 
Base address? PATC H 
Offset add r ess? 356 

Base Offset Old 
?????? 000356 000000 
?????? 000360 000000 
?????? 000362 000000 
?????? 00036 4 000000 
?????? 000366 000000 
?????? 000370 000000 
?????? 000372 000000 
?????? 00037 4 000000 
?????? 00 0 376 000000 
? ? ???? 000 4 00 ?????? 

New ? 
116S02 
11 
3276S 
10 
1 4 
BEQ+2 
52702 
2 4 
207 
"C (Upa rro w/C to exit) 

2) Add the following patch to (0.1 )IN IT.SYS 
rile to patch? (0 , l )IN!II' . SYS 
Base address? CLEAN 
Offset address? 3 4 02 

Base Offset Old Ne w? 
<LF > 

? 3 
113002 003 402 0 4 2765 (This step is for verification) 
113002 003 40 4 000013 
113002 003406 000014 ? "C (Upar r o w/C to e xit) 

3) Add the following patch to SONLCLN.SAV 
File to patch? SY : ll , 2]0NLCLN . SAV 
Base address? 55702 
Offset address? O 

Base Offset Old New? 
055702 000000 0 4 2765 <LF > (This step is for verif1cat1on) 
OSS702 000002 000013 ? 3 
oss102 00000 4 0000 14 ? ·c (Uparrow/C to e xit) 

4) Marvel that your system is still running. The binary 
patches are finished. all that is left is a modification 
to the $DIRECT program. and the typing in of a pro­
gram that makes it easy to hide a file . 

S) Change the following three lines in the $DIRECT 
source. The first line contains only an addition. as 
indicated. 

2250 P%(1%/=U%(U% ,I% ) FOR!%=!% TO 3% & 
\ P%(5%)=SWAP%(U%(U% ,4 %)) AND 255% & 
\ ULNK%=U%(U% , 0%) & 
\ UAA'f. : U\(U\,6\) & 

0 ::c: ) \ RETURN IF UAA\ AND 8\ IP PU <> H UNLESS FlLE . PPN\=PO\ & 
Add \ R%=FNL%(UAA% , F%) & 
this \ P%( 4%)=U%(R% , 2%) & 
line \ P%(6%)=U%(R% , 3%) & 

\ P% ( 7%) =U% ( R% , 4%) & 
\ P% ( 8% I =U% ( R% , 1%) & 
\ P%(9%/ , P8%=U%(R% , 7%/ & 
\ P% ( l 0%) =U% ( R% , S%) & 
\ P%(ll%)=U%(R% , 6%) & 
\ P%(I%/=0% FOR !%=12% TO 23% & 
\ P%(24%)=(U%(U% , 5%) AND 255%)+(SWAP%(U%(U\ , S%/) AND 2SS%) & 
\ P%(2S%)=U%(FNL%(U%(U% , 7%) , F%) , !%) & 
\ SB . SI%=P%(ll%) AD 2SS% AND P%(10%)=0% & 
\ GOSUB 10100 IF F'CBLST% <> 0% AND (Sl\ AND 1032%) & 
\ P%(4%/=(P%(4%)+P8%-l%) AND -PB% IF S2% AND 20 4 8% & 
\ !%=U%(R% , 0%/ AND (NOT 15%) & 
\ If I\ THEN R\ s f'NL'i(I\ , F\) & 
\ P%(1%+11%/ • U%(R% , I%/ FOR !%=1' TO 7% & 
\ I%=U%(R% , 0%/ AND (NOT 15%) & 
\ IF n TllEN R% =FNL% ( n , F\) & 
\ P%(1%+18%)=U%(R% ,I% / FOR 1%=1% TO 5% & 

2355 IF' (Sl\ AND 5\) THEN & 

300 

X\ "' (USTAT\ AND 128\) / 128% & 
\ X% = ( UAA% AND 8%) / 4% UNLESS X% & 
\ PRINT 10\, MID(" ~ - ",X\+1% , 1%) ; & 

THE fILE IS MARKED F'OR DELETION If BIT 7 OF' & 
THE USTAT BYTE IS SET & 
THE F'ILE TS HIDDEN IF BIT 3 OF THE ACCOUNTING & 
LINK IS SET & 
NOTE THAT THE MOEL FLAG TAKES PRECEDENCE OVER & 
THE l!IDDEN FLAG & 

CROSS . PROTECT\ • -lt (This is DEC feature patch 10 . 3 . l) 

6) Recompile the $DIRECT source. 

7) If you are lucky enough to have this document on a 
release tape. load the tape and copy the file 
'HIDE.BAS' from it. Otherwise. limber up your typ­
ing finger(s) . and start typing in the listing from Ap-
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pendix A. Of course. files can be hidden by 
CAREFULLY using SOOT from a privileged account. 
but I am not one to recommend it. 

8) Compile the program obtained from step 7 and 
make it public and privileged. If desired. place the 
following two CCL commands into your system 
startup procedure: 

CCL HIDE-= LB:HIDE. • :PRIV 30000 
CCL UNHIDE- = LB:HIDE. • :PRIV 30000 

Change the file spec to indicate where this program 
resides on your system. 

9) You are finished. 
The FIP patch will not take effect until the system 
is shut down and rebooted. 

Appendix A 

110 

900 

I COPYRIGHT (C) 1981 & 
! CALIFORNIA STATE UNIVERSITY, LONG BEACH & 

• 
! THIS SOFTWARE IS BEING PROVIDED FREE OF CH ARGE TO THE DEC USER & 
! COMMUNITY AND HAY BE COPIED ONLY WITH THE INCLUSION OF THIS & 

! COPYRIGHT NOTICE . THIS SOFTWARE , OR ANY OTHER COPIES THEREOF, IN & 
! WHOLE OR IN PART , MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE & 
! TO ANY OTHER PERSON EXCEPT FOR NON-PROFIT USE ANO TO ONE WHO & 
! AGREES TO THESE LICENSE TERMS . TITLE TO AND OWNERSHIP OF THIS & 
! SOFTWARE SHALL AT ALL TIMES REMA IN IN CALIFORNI A STATE UNIVERS ITY, & 
! LONG BEACH. & 

• 
! THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE W!THOUT & 

! NOTICE ANO SHOULD NOT BE CONSTRUED AS A COMM ITMENT BY CALIFORUIA & 
I STATE UNIVERSITY, LONG BEACH , OR ANYONE ELSE . & 

• 
! WHILE SUPPORT IS NOT GUARANTEED FOR THIS PRODUCT , USERS WISHING & 
! TO CONTACT THE AUTHOR SHOULD USE THE FOLLOWING ADDRESS: & 

• 
! 
! 
! 
I 

• 
! • 
! 
! • 

JOHN F. S ANDHOFF & 
DATA PROCESSING & 
CALIFORNIA STATE UNIVERSITY , LONG BEACH & 
I 250 BELLFLOWER BLVD & 
LONG BEACH , CA 90840 & 

DIMENSIONS& 

910 DIM Ml\TCH\(9), FIL\(9) , M\(30) & 

930 DIM t2, UFD\(3583 , 7) & 
! UFO AS A VIRTUAL ARRAY & 

1000 
MAINLINE CODE & 

1010 IS "' •v7 .0-0JA• & 
! VERSION/ EDIT & 

1020 PRINT & 
\ PRINT "HIDE - File Hide Util it y ... IS' 
\ PRINT FNERR$ (0\) & 

This section lists the program used to hide and unhide 
files on the system. It is suggested that you try to beg, bor­
row or steal a distribution tape instead of trying to type this 
whole mess in. 

\ PRINT & 
! TELL THEM WHO WE ARE Ii 

1030 GOSUB 18000 Ii 
! GO GET INITIALIZED & 

1090 PRINT "Do you wish to Hide or Unhide files (H or U) "; & 
\ INPUT XS & 
\ XS • LEFT(CVTSS(XS,39\) , l\) & 

10 EXTEND \ GOTO 1090 UNLESS XS • "H" OR XS '"' "U" & 
\ HIDE\ = (XS • "H") & 100 

GENERAL DESCRIPTION& 

THIS PROGRAM ALLOWS A USER TO HIDE OR UNHIDE A FILE . BIT ) & 
OF THE ACCOUNTING LINK WORD IN A FILE'S UFO ENTRY INDICATES & 
WHETHER OR NOT IT IS HIDDEN. & 

! fIND OUT Wlll\T THEY WISll TO DO & 

1100 ERR . FLAG\ • 0\ & 
\ UNLESS IN\ THEN & 

PRINT & 
\ PRINT "Flle(s) to .. ; ' 

Immediate availability on all DEC operating systems including VMS, 
RSTS/E, RSX-11 M, RT-11 also under UNIX and TSX-PLUS. LEX-11 is a proven 
system with installations world wide. This easy to use system is flexible and 
includes many features such as single keystroke functions, menu driven, 
user definable menus, calculator, forms, list processing, data base man­
agement facilities, electronic mail and spelling dictionary. Complete turn­
key systems available. 

Local ·distributors wanted: OEM discounts. 

EEC Systems 
286 Boston Post Road 
Wayland, MA 01778 
(617) 358-7781/2 (617) 443-6376 

CIRCLE 43 ON READER CARO 
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Ill 0 

11 20 

1130 

11 4 0 

1150 

11 6 0 

11 7 0 

2000 

2010 

2020 

2030 

20 4 0 

\ PHIN T " un "; llN L ESS l l I DE% & 
\ PR!f\T " hide "; & 

! ERR . FLAG IS USED \,,rlTll IND I RECT FILES & 
! IF \-JE ' RE T /\ LK ING TO TllE KEYBOARD (AND NOT AN INDIRECT & 

! FILE) , PROMPT hITll THC RIGHT QUESTIO N & 

Il\PUT L!Nf #IN% , FILE.SPECS & 
l1NUSS INll THCN & 

G0Sl1f\ 23000 & 

GOTO 1100 IF ERR . FL AG% & 

GOTO 1105 IF 1N% & 
GET AN INPUT F'TLE SPEC . THEN : & 

IF INPUT IS CURRENTL Y FROM THE KEYBOARD , THEN & 
SEE IF AN INDIRECT COMMAND FILE' \.'.'AS SPECIFIED & 
IF SO , WE NEED TO GET A F RESH INPUT LINE (FROM THE FILE) & 

NOT!:. Tll/\T AN I ND I RECT F'ILE CAN ONLY BE SPECJFIED FROM & 
TERY.INAL INPUT. AN AT-SIGN APPEARING INSIDE AN & 
INDIRECT FI Lf IS TRCATED AS PART OF THE FI L EN AM E . & 

CHANGE SYS(CllR$(6%)+CHR$( - 23%) +F I LE . SPEC$) TO M% & 
FILE . SPECS= RIG!lT(F I LE.SPEC$ , LEN(FILE . SPEC$)-RECOUNT+ 2%) & 
FLAG2 ~. "'M%{29i) OR SW AP%( M%(30%)) & 

GOTO 1170 UNLESS (FLAG2% AND 1%) & 

IF FLAG2% <.. 0% THEN & 
PRINT " ?Not a valid device - , & 

RAD$(M%{23%) OR SW AP%(M%(2 4%))) ; & 
RAD$( M%{25%) OR S\'>'AP%(M%(26 %))) ; - Cont i nuing " & 

GOTO 1170 & 
! IG NORE THIS F I L ESPEC IF NO FILENAME & 

! If h'E GOT A BAD DEVICE NAM E , WARN TH EM , THEN CONTI NUE & 

DEV$ = "" & 
If FLAG2% AND 8192% TllEN & 

DEV$ CllR$( M%{23%)) + CHR$( M%(24%)) & 

\ DEVS"' or.vs+ CllRS( M%(25%) +4 8%) I F M%(26 %) & 
\ DEVS "' DEVS + " : " & 

UNLESS (FLAG2% AND 128%) THEN & 
PPN% = MY . PPN% & 

ELSE & 

ELSE & 

PPNS 

UFOS 

IF PRIV% THEN & 
PPN% "' M% ( 5%) OR SWAP% ( M% ( 6%)) & 

PRINT " ?Cross-account not a ll o wed - co n tinu i ng " & 
GOTO 1170 & 
! USE OUR PPN IF NONE SPECIFIED , ELSE & 

! USE SUPP L IED PPN IF \-IE ARE PRIVILEGED , ELSE & 
! ISSUE A COMPLAINT AND CONTINUE & 

= " ! " + NU M1S(SWAP%(PPN%) AND 255%) + & 
NU M1S(PPN% AN D 255%) + " ] " 

"' DEV$ + PPNS & 
! BUILD THE PPN STRI NG & 
! BUILD THE UFD SPEC I F ICATION & 

XS RADS( M%(7%) OR SWAP%( M%(8%))) + & 
RAD S( M%( 9 %) OR SWAP%( M%( 1 0%))) & 

XS XS+ RAD$( M%( 11%) OR SW AP% (M%( 1 2%))) IF (FLAG2% AND 8%) & 
XS XS + " ??? " UNL ESS (F LAG2% AND 8%) & 
FSPECS = CVTS$(UFD S + LE f T( X S,6 %) + "." + RI GH'I (X$,7 %) ,2 %) & 
CH ANG E X $ TO FIL% & 

WI LD% = 0% & 
FOR l% "' H. TO 9% & 

F I L% {I%)=0 % IF F I L% ( 1% ):: 6 3 % & 
WILD% = -H UNL ESS FIL% ( 1% ) & 

NEXT !% & 
CHANGE TH E SCANNED F I LENAME I NTO A 9-CllAR STR I NG & 
ADD A WI LD EXTEN SI ON IF NONE S PECI FIED & 

CONVERT THE STRING T O BYTES & 

SET UP FOR WILDCARD MATCH FUNCTION & 
FLAG WH ETTH ER WE AR E DE AL I NG WI TH WI LDCARO S & 

GOSUB 20 0 0 & 
! DO THE ACTUAL WOR K & 

GOTO 1 11 0 I F LEN(F ILE . SPEC S) & 
\ GOTO 3276 7 I F CCL% UNLESS I N% & 
\ COTO 1100 & 

FIGURF. OUT WHERE TO DI SPATC H TO: & 
1110 If MORE TO DIGEST & 
END IF CCL ENTRY AN D NO MORE & 

ELS E BACK FOR ANOTHER COMMAND LINE & 

GET SO M E \•: ORK DONE& 

OPEN UFOS FOR Il\PUT AS FI L E 2% , MOOE 1638 4% & 
I F CVT$%( MI O(SYS{CHR$(12%)) , 13% , 2%)) : 0% THEN & 

PRINT " ?No files i n account "; UFDS & 
\ CLOSE 2% & 
\ RETURN & 

! OPEN TH C UfD , WRITE EN ABLED & 
! COMPLAIN IP NOTHING THERE & 

CRR . FLAG% = 0% & 
\ FOUND% = 0% & 
\NEXT . LINK%= UFD%(0% , 0%) & 
\ UCS% = UFD% ( 31 % , 0%) & 

I N I T I ALLY SJ\Y NO ERRORS J\ND NO FILES F'OUND & 

! GET LINK TO FIR~T F ILE & 
! ALSO GET UFO CLUSTER SIZE & 

UNTIL ERR . FLAG% & 

30 1 0 

30 20 

3 03 0 

31 00 

3110 

3120 

18000 

18100 

18110 

18120 

18130 

19000 

CH AN GE THE F I L E' S STATUS & 

P%( 1% ) .. UFD%( LINK%,I% ) FOR 1% = 1% TO 3% & 

\ RETURN UNLESS FNMA TCH% & 
\ FOU ND% = - 1% & 

\ FILNAM$ :: RADS ( P% ( 1% )) +RADS ( P% (2% )) +". "+RAD$(P% ( 3% ) ) .!i 
\ IF WILD% TH EN & 

PRI NT FILNAMS ; & 
IN PU T X$ & 
RETURN UNLESS LEFT (CVT$S(X$,39% ) ,l% ) """Y" & 

! RETURN IF THIS FILE DOESN'T MATCH OUR SPECS & 
! I F WILOCAROING , VERIFY THAT THI S FILE IS RIGHT & 

GOTO 31 00 If HIDE% & 
\ UNL ESS ( UFD% ( LINK%,6% ) AND 8%) THEN & 

PRINT "%Fil e i s n o t hidden" & 
\ RETURN & 

! GO ELSEWHERE IF Wt:: ARE HIDING f ' ILES & 

! COMPLAIN IF WE WANT TO UNHIOE AN UNHIDDEN FILE & 

UFD%(LINK%,6% ) = UFD% ( LINK%, 6% ) AND -9 % & 
\ PRINT UFO$; FILNAM$; " unhidden " UNLESS WILD% & 
\ RETURN & 

! ZERO THE ' HIDDEN' BIT & 

I F (U FO% ( LINK%,6% ) AND 8% ) THEN & 
PRI NT " %Fil e i s alre ady hidden" & 

\ RETURN & 
! COMPLAIN IF WE WANT TO HIDE A HIDDEN FILE .!i 

UFD%( LINK%,6 %) = UFD% ( LINK%,6%) OR 8% & 
\ PRINT UFOS; FILNAMS: " hidd en" UNLESS WILD% & 

\ RETURN & 
! SET THE 'HIDDEN ' BIT & 

ERR . FLAG% "' 1% & 
RETURN & 

! USED FOR ERROR RETURN & 

INITIALIZATION& 

IN% 0% & 
! SPECIFY INITIAL INPUT FROM THE CONSOLE .!i 

ON ERROR COTO 19000 & 

Y$: SYS(C HR$(6%)+CHR$(-7% ) ) & 
! SET ERROR HOOK ANO ENABLE CTRL/ C TRAP & 

MY.PPN% :c PEEK(PEEK ( 528%)+2 4 %) & 
\ PRIV% { PEEK(PEEK(520%)+2%) AND 1024%) <> 0% & 

GET OUR PPN & 
SEE IF WE ARE PERMANENTLY PRIVILEGED .!i 

RETURN .!i 

ERR O R REC O VERY& 

19100 If ERR:c:: 2 8% THEN & 
CLOSE 2% & 

\ GOTO 32767 & 
! CLOSE UP SHOP (NEATLY) ON A CTRL/ C & 

19200 IF ERR=ll% THEN & 
RESUME 32767 IF ERL:i::l090% OR (ERL:ll05% AND I N%=0%) & 

\ RE SUME 3120 IF ERL=3010% & 
\ IF ERL=ll05% THEN & 

IN% =0% & 
\ RESUME 1170 & 

HANDLE CTRL/ Z ON INPUT: & 
DURING ' HIDE/ UNH IDE' QUERY & 
DURING ' FILE ' QUERY TO THE CONSOLE & 
DURING WILDCARD VERIFICATION .!i 
I F INPUT FROM AN INDI RECT F I LE , AND EOF FOUND , & 

RESET INPUT CHANNEL AND RESU ME & 

19300 IF ERR=5% AND ERL:c2010% THEN .!i 

19400 

1 9500 

PRINT "?Non-existant account - "· UFOS & 
RESUME 2050 & 

! PROBLEMS FINDING TH I S UFO & 

IF ERL:::lll0% THEN & 
PRINT " ?Invalid file specification - termi nati ng" & 
FILE.SPEC$ = " " .!i 
RESUME 1170 .!i 
! PROBLEMS DURING THE FILE STRING SCAN & 

RESUME 2 3 200 IF ERL:23100% & 

! HANDLE PROBLEMS WITH INDIRECT COMMAND FI LE & 

19900 CLOSE 2% & 
\ PRINT " ?Untrapped error - report to system man age r" & 
\ PRINT CVT$$(RIGHT(SYS(CVT%$(15 45%)+CHR$(ERR)) , 3%) ,4% ); & 

" at line"; ERL & 
\ GOTO 32767 & 

! OOPS •• • & 

LINK\ = FNL INK% (NEXT. I . INK% , UCS%) & 
GOTO 2040 UNL ESS LINK% & the IBM Solution the CDC Solution 

TM TM UST AT% = UFO% ( L INK%, 4 %) & 
NEXT . LINK%= UFD%(LIN K%, 0%) & 
GOSUB 3000 UNLESS (USTAT% AND 1 92%) & 
ERR . FLAG% = 1% IF f0UND% UNL ESS WI LO% & 

HASP BOX UT200BOX 
NEXT & 

LOOP UNTIL WE GE'I AN ERROR & 
! RETR I E.VE LINK TO NE XT FILE & 

EXIT LOOP IP NO MORE FILES & 
ELSE GET STATUS WORD ANO NEXT LINK & 

! GO PP..OCESS THIS F' ILENAM E & 
FA KE AN ERROR (TO TERMIN ATE LOOP) IF WE FOUND A FILE O 

AND WE ARE NOT WILDCAROING (FOR SPEED) & 

! CONT I NUE--: LOOP (FALLS THROUGH If AtJY ERRORS) & 

CLOSf. 2% & 
Uf\LESS FOUND\ THEfl! O 

PRINT " Fi l e not found - "; fSPECS ; " - continu i ng " & 
UNLESS WI LD% O 

PRINT "N o matching files - " ; FSPECS ; " - continuing " & 
IF WILD% & 

RSTS•VAX·Rsx ! 
CATA COMMUNICATIONS 

• INSTALLATIONS THROUGHOUT NORTH AMERICA AND EUROPE 

•FRONT END PROCESSOR-BASED FOR LOW OVERHEAD 

• FULL LINE UTILIZATION FOR Hl·THRUPUT IUP TO 19.2 KBI 

•USER INTERFACE DESIGNED FOR RELIABILITY AND SIMPLICITY 
2050 RETURN & 

614/421/2094 COLUMBUS, OH 43212 USA TWX 810 482 1631 
3 000 

CIRCLE 44 ON READER CARD 
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20000 
DEFINED FUNCTIO N S & 

21000 DEF' " F'NMJ\TCH'i. & 
! FUNCTION CHECKS FOR A MATCH IN PILEN AMES & 

21010 FNMATCH\ * 0\ & 
\ CHANGE RAOS(P\{1%))+RADS(P\(2%))+RAOS{P%(3\)) TO MATCH\ & 
\ GOTO 21020 IF MATCH\(1%) <> FIL%(!\) IF FIL\(H.) & 

F'OR 1% • H TO 9\ & 
\ F' NMATCH\ s l % & 

! ASSU ME THAT WE WI L L F' A IL & 
SEE IF WE ARE RIGHT & 
IF NOT , CHANGE OUR MIND AFTER THE FACT & 

21020 F'NENO & 

22000 DEF * FNLINK\(L\ , C\) *Ii 

23000 

23100 

23200 

2 4000 

30000 

30100 

( ( (L\ AND 3584\) / 512\) * C\ + & 
(SWAP\(Lt AND -4096\)/16\)) " 32% + & 
((L% AND 496\) / 16%) & 
! F'UNCT I ON DECODES LINK INFORMATION INTO A Ii 
! SUBSCRIPT FOR OUR ARRAY & 

CHEC K FOR AN INDIRECT FILE& 

RETURN UNLESS ASCII (FILE . SPEC S) = 64% & 
\ FILE . SPECS :: RIGHT(F'ILE.SPECS , 2\) Ii 
\ OPEN FILE . SPEC$ FOR INPUT AS FILE 4% , MODE 8192% Ii 
\ IN\ • 4% & 
\ RETUR N & 

! SEQUENCE IS IMPORTANT IN CASE OF' ERRORS : & 
! MUST OPEN THE F'ILE BEf'ORE kEASSIGNING IN\ & 

PRI T " ?Indi rect file e rr or - " ; f'NERRS(ERR) & 

\ ERR . F'LAG\ = -1% & 
\ RETURN & 

! HANDLE ERRORS OPENING THE FILE & 

DEF * F'NERRS(E\) = CVT$$(RIGHT(SYS(CVT%$(1545%)+CHRS(E%)) , 3%) , 4 \) & 
! RETURN RSTS ERROR TEXT FOR SPEC I F'I ED MESS AGE & 

! • 
t CCL ENTRY P01NT& 
! • 

• 
! WE ALLOW TWO CCL ' S TO CALL US , ' HIDE ' ANO ' UNHIDE ' & 

GOSUB 18000 & 
\ YS • CVT$S(SYS(CHRS(7%)) , 188\) & 

\ GOTO 1000 UNLESS LEN(YS) 6. 
! GO GET INITIALIZED & 
! GET CORE COMMON AND CLEAN IT UP & 

30110 H' LEFT(YS , 4\ ) = "HIDE" THEN & 
HIDE% :: -1% & 

\ YS .. RIGHT(YS , 5%) & 
\ GOTO 30300 & 

! IT LOOKS LIKE THE HIDE COMMAND . CLEAN THINGS UP & 
! ANO LET ' S CHECK & 

30120 IF LEFT(YS,6\) :: "UNHIDE" THEN & 
HIDE\ :: 0\ & 

\ YS .. RIGHT(YS , 7\) & 
\ GOTO 30300 & 

! IT LOOKS LIKE THE UNHIOE COMMAND . CLEAN THINGS UP & 
! AND LET ' S CHECK & 

30130 PRINT " ?Invalid CCL en ry" & 
\ Go·ro 32767 & 

! WHAT DID HE SAY? & 

30300 GOTO 1100 UNLESS LEN(YS) & 
\ GOTO 30130 IF ASCII (YS) <> 32% & 

! TREAT AS (ALMOST) NORMAL ENTRY IF NO FILESPEC & 
! BAD CCL COMMAND ALMOST FOOLED US & 

303 1 0 FILE . SPEC$ :: RIGHT(YS , 2\) & 
\ CCL% • -H & 

\ GOSUB 23000 & 
\ GOTO 32767 IF ERR . FLAG\ & 
\ GOTO 1110 UNLESS IN\ & 
\ GOTO 1100 & 

32767 ENO 

! THIS IS A VALID CCL ENTRY . FLAG IT AS SUCH . ( MAKE SURE & 
l THAT WE REMOVE THAT LEADING BLANK) , THEN : & 

CHECK FOR AN INDIRECT COMKANO FILE SPECIF'ICATION & 
PROCEED NORMALLY I F NONE , ELSE & 

JUMP I NTO THE RIGHT SPOT & 

Appendix B 

Listing all Hidden Files For Backup Purposes 

The method presented here is very simple. very short. 
and very crude. It is provided in this form due to a lack of 
time and space. The release of a very fast and efficient 
system cataloging program is planned for the near future. 

Since none of the standard backup packages recognize 
the existence of hidden files. some other means of keeping 
track of them is required . The best way is to have some 
routine that can create an indirect command file 
recognizable by the HIDE program that contains all of the 
currently hidden filenames. Naturally. care should be taken 
to assure that this file does not get released to the user 
public. 

After the two patches are made to SDIRECT. a hidden 
file is flagged by having a minus sign ("-') appended to its 
name. This procedure simply creates a complete directory of 
the system and then runs a program that looks for the 
minus sign. Presented here is a sample BATCH control file. 
and the program that scans for the minus sign. 

Following is a sample BATCH control file. Note that this 
example is set up to process two disks. one with a logical 
name of 'SYS:' and the other known as 'AUX:". All output is 
directed to the 'AUX: ' device. Make changes as appropriate 
to your system. 

$JOB/CCL/NOLIMIT/ERROR:WARNING 
RUN $PIP 
AUX:SYSLST.DIR/DE/WO:NOWARN 
AUX:AUXLST.DIR/DE/WO:NOWARN 
$EOD 
RUN $DIRECT 
AUX:SYSLST.DIR=SYS: (*,*) 
AUX:AUXLST.DIR=AUX:(*,*) 
$EOD 
RUN HIDDEN 
AUX:SYSLST.DIR 

RUN HIDDEN 
AUX:AUXLST.DIR 

RUN $PIP 
AUX:SYSLST.DIR/WO 
AUX:AUXLST.DIR/WO 
$EOD 
$EOJ 

The following is a simple program to process the direc­
tory listing . It creates a file that can be supplied to HIDE as 
an indirect command file . 

10 EXTEND 
100 PRINT '' Input directory listing file h; & 

\ INPUT LINE A$ & 
\OPEN A$ FOR INPUT AS FILE 21 , MODE 81921 

110 DFLT$ = CVT$$(DATE$(0%) , 321) & 
\ DFLT$ = MID(DFLT$,1%,2%) + MID(DFLT$ ,4 %, 3%) + ".HID " & 
\ Print ''Output command file to create<" ; DFLTS ; h > h ; & 
\ INPUT LINE 8$ & 
\ 8$ = CVT$$(8$ , 391) & 
\ 8$ = DFLT$ UNLESS LEN( 8$) & 
\ OPEN 8$+ " <188 >" AS FILE 4%, MODE 2% 

120 ON ERROR GOTO 19000 
200 WHILE 11 & 

\ INPUT LINE 12% , I $ & 
\ IN$ = CVTS$(IN$ , 41) & 
\ XI= INSTR(l% , IN$ ," [") & 

\ IF XI THEN & 
XI = XI - 11 UNTIL XI = 11 OR MID(IN$ , Xl , ll) " " & 

\ X% =XI + 1% IF MID(IN$ , X% , l%) = " " & 
\ PPN$ = MID( I N$ , Xl , INSTR(Xl , IN$ ," ) " )-Xl+ll) 

210 GOSUB 500 IF MID( I N$ , ll% , 1%) " " & 
\ NEXT 

300 CLOSE 2% , 4 
\ PRINT & 
\ PRINT "Total of "; CNTI; "hi dden files" & 
\ GOTO 32767 

500 IF PPN$ <> LAST . PPN$ THEN & 
PRINT 141 & 

\ LAST . PPN$ = PPN$ 
510 PRINT 14% , PPN$; LEFT(IN$ , 10%l & 

\ CNTI = CNT% + 1% & 
\ RETURN 

19000 IF ERR=lll THEN & 
RESUME 300 IF ERL=2001 & 

\ RESUME 32767 
19999 ON ERROR GOTO 
32767 END 

** End of Document • 
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The RSTS/E System Manager 
By Jeffrey R. Harrow. 485 Creekview Dr .. Stone Mountain, GA 30083 

Welcome to another issue of the RSTS/E Pro. Let's 
begin this month by talking about some SPR responses: 

In an earlier issue I pointed out that Datatrieve's error 
messages did not contain the "% " or "?" initial character 
utilized by the RSTS/E BATCH and ATPK processors. This 
omission is causing undetermined results while your control 
file continues processing after a DTR error has occurred. 

DEC indicated that: 

"Datatrieve-11 is a layered product that is 
available on six (6) different operating systems. 
The same message is used by all. Therefore, it is 
not appropriate that operating system specific 
things be included ..... 

Now considering what we pay for these layered pro­
ducts, purchased specifically for a given operating system. I 
continue to feel that whatever operating system dependent 
modifications are required should well be made. How do you 
feel about this? Send some letters for publication and 
perhaps we can get DEC's attention. 

In any event, I was provided with a site-by-site work­
around: · 

The DTR message file (LB:QUERY.MSG) is an RMS In­
dexed file and can be modified as you see fit (of course there 
are a LOT of messages in there and you will have to deter­
mine the severity of the event which causes each message 
and prepend the appropriate "%"or "?" characters). 

The record definition follows: 

01 MESSAGE. 
03 MESSAGE-NUMBER PIC 9(4): 

USAGE COMP: 
EDIT-STRING IS -(5)9. 

03 MODULE PIC IS X(4). 
03 SUBROUTINE PIC X(6) . 
03 TYPE PIC X. 
03 TEXT PIC X(60).: 

Have fun . 

EDT Version 2. when put into "C"hange (keypad) mode, 
sets a VT100 terminal to ANSI mode. When EDT exits, it 
does not return the terminal to VTS2 mode if that is how it 
was originally set. 

A large body of older software (including TECO's 
VTEDIT and several Word Processing Products) assume a 
terminal in VT52 mode. Now. DEC is advising: 

" . .. The VT100 was not intended to be used in 
VT52 compatibility mode except to replace VTS2s." 

" .. . suggest that he leave the VT1 OOs in native 
mode, and place some code at the front of his pro­
grams that detects the presence of a VT100 and 
switches it to VT52 mode." 

Well, that's one way to take care of the problem if you 
have the source code (or a hook) for the program. Of course 
there are many programs puchased from another vendors 
where this is not the case. Most of us operate in a mixed en­
vironment. [See "Tips & Techniques". page 60.) 

As no recommended "standard " for dealing with these 
bi-modal terminals has been set up, consider the following : 

It is really quite simple for any program which in­
tends to utilize the new "ANSI" functionality of a VT 
100 to. during program initiation. query the terminal 
and remember what type it actually is. then change 
the terminal to ANSI mode if it is a VT100. and just 
prior to termination. change the terminal back to 
VTS2 mode if that was its original configuration. 

This methodology would allow users with "older" un­
changable software to leave their terminal in VTS2 mode, 
and will allow newer software. with very little additional 
overhead. to use the newer VT100 features. Remember. a 
philosophy which attempts to consider the global picture. 
rather than a picture selective to a given program. will help 
prevent incompatibility and its attendant problems at a 
later time. 

The NFT (DECnet Network File Transfer Utility) 
documentation indicates that the " /BL" (Block mode) 
switch must be used for non-ASCII files without recorded 
"attributes" and indicates. as an example. files with .OBJ 
extensions. 

Well. it turns out that MAC (the RSX assembler under 
RSTS/ E) turns out .OBJ files with attributes. DEC's response is: 

"What it (the documentation) should further 
state is that it should NOT be used for files with 
record attributes (ie. MAC .OBJ files) . The problem 
is that those utilities which rely on the record at­
tributes to indicate the correct EOF pointer w ith a 
variable or Fixed length file get confused when you 
transfer a file that has attributes with the " /BL" 
switch. Those utilities {like RT11 's MACRO.SAY) 
which don 't use record attributes rely on the 
binary data alone to give it the EOF pointer. and 
must be copied w ith the "/BL" switch to preserve 
the binary data block for block. The proper way to 
transfer .OBJ files is to use the "/BL" switch only 
with unattributed files ." 
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A problem has been identified where a program which 
has opened an RMS Relative or Indexed file and has CTRL/C 
Trapping (FIP Syscall -7) enabled will, once a CTRL/C is 
typed . stop all output (as in CTRL/O mode), even across pro­
gram CHAINs, until the next INPUT statement is executed 
(and then you only get the "?" prompt). 

The TSC was able to reproduce this. but was unable to 
provide me with a workaround . I've submitted an SPR and 
will keep you informed. 

I'd like to bring to your attention The BASIC Primer. 
This is a Computer Managed Instruction (CMI) course from 
DEC which includes various books and workbooks plus a set 
of programs. written in BASIC. which create. administer. 
and record results of tests for 
the modules in the course. 

The concept of CMI is great. 
but this software package 
presents a very serious problem: 

The installation procedures 
for the software indicate that 

a program in his account with Temp. Priv. which reads a 
filename within a file in his account and then CHAINs to it. 
Your user can then modify the program name in the 
parameter file in his account and execute ANY program on 
the system, and retain the Temporary Priv. attribute! In ef­
fect, the entire security of your system is compromised!!!!! 

When I pointed this out to Pete Mcvey of DEC"s Educa­
tional Service Product Line (the source of this package) he in­
dicated that they " ... totally agree with your technical 
assessment of the condition of the software ... ", that " ... it 
was not intended to run on a secure system ..... and that 
they have no intention of changing it at this time. 

. . . continued on page 92 

the main body of the programs 
go into a single "CMI'" account. 
You then put a copy of the 
parameter file (indicating , 
among other things, the ac­
count and name of the program 
to be run) and a copy of the in-

PDP 
11 

VAX 
11/780 

WE SPECIALIZE IN DEC 
HARDWARE, CABLES 
COMPLETE SYSTEMS 

itial program to be run into each 
account from where students 
will access the CMI package. 

The student then runs the 
CMI program in his account 
which reads the parameter file 
in his account. determines 
where it must CHAIN to. and 
does the CHAIN. 

Now for the fun .. . If the 
programs in the central CMI ac-
count are NOT given Temporary 
Priv .. all of the files from where 
the tests are created and the 
student record files MUST BE 
GIVEN A PROTECTION CODE OF 
FORTY AND ZERO (respectively) 
to allow users across the system 
the necessary read and write ac­
cess. This means that anyone on 
the system can peruse the test 
files. can peruse his (or others!) 
progress in the records files. and 
can change information in these 
files if he is so incl ined! Needless 
to say prudence. if not the 
Privacy Act requirements. make 
this undesirable. 

Well. perhaps we can . as in­
dicated (in general terms) in the 
installation manual . give the 
programs a < 232> Protection 
Code including Temporary Priv. 
Consider this: The user now has 

SAVE 
SAVE 
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IMMEDIATE DELIVERY 
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RSTS/E MONITOR INTERNALS, Part 3 
... continued from page 47 

4.2 LOGICAL DEVICE TABLES 

Verifying device names and unit numbers and 
associating these logical names with physical device DDBs 
when a device is opened is performed using a series of 
related tables. The entries in each table are ordered so that 
once an entry is found in one table the associated informa­
tion in the other tables will be found at the same offset. 

The f ollowing figure shows the relationship between 
the device tables: 

DEV NAM DEVCNT DEV PTR UNTCNT 

I SY : 1-- >I SY : 1-- >I SY : 1--
1---- - - I 1----- - I 1------ I I : : 
I I I I I I - >1 --- --- 1 
I Disk 1-- >1 Disk 1- - >I Disk - --- >I #0 I 
I I I I I 1---- -- I 
1---- -- I 1------ I 1------ : : 

KB 1-- >I KB -->I KB 1------ 1 
1------ I in I DDBs 
I 

Non- -- > Non- -- >I Non - I --- > I KB n I 
DEVTBL I Disk Di s k I Di s k I 

<- I I I 
1- --- -- I I I ------ I I KB I - - >I Dev 0 I 
I I - I I 1------ I I 
I Syn 1-- >I Syn : I Non- 1---
i I I I 1 KB 1----- >I Dev n I 
1--- -- - 1 
I - 1 I 

4.2. 1 DEVNAM - Device Name Table 

The device name table (DEVNAM) contains an entry for 
every disk type supported by RSTS and an entry for every 
other device generated into this system. It also contains a 
list of synonyms for physical device names. such as MT: for 
MM :. 

All of the entries in DEVNAM consist of a pair of ASCII 
characters stored in a word. Each disk name and the name 
of each configured device is included. DEVNAM has the 
following format: 

Of fset Symbol 
-2 

Description 
This word always contains the ASCII value 
for "SY". It is used for specifying the 
system disk structure. SY :. It is at an off­
set of -2 to show that it is not a normal 
device. 

0-16 DEVNAM These nine words contain the names of all 
the disks supported by RSTS in the order: 
DC. OF. OS. DK. DL. OM. DP. DR. DB. All 
disk names are included. even if the 
device is not configured in this system . 

18 DEVNKB This word contains the device name "KB" 
and corresponds to all keyboard type 
devices. including pseudo-keyboards. 

20 This word contains the device name "NL", 
the null device. 

22 The device names for all remaining 
devices configured in this system begin at 
this word . 

+ n DEVSYN Beginning at this word is a list of 

+n+m 

synonyms for the devices configured in 
this system . These synonyms are: 
TT=KB. CR=CD. MT=MM. MT=MS. 
DX= DY. 
This word contains a -1 to show the end of 
the table . 

4.2.2 DEVCNT - Device Unit Count Table 

The device unit count table (DEVCNT) contains one en­
try for each entry in DEV NAM (except the terminating -1 ). 
Each entry is the maximum unit number for the correspond­
ing device in DEVNAM . A maximum unit number of -1 in­
dicates that the associated disk device is not configured in 
this system. 

DEVCNT has the following format: 

Offset Symbol Description 
-2 This word contains a 0 to specify that 

SYO: is the only explicit unit number 
allowed for SY:. 

0 

18 

20 

22 

+n 

DEVCNT The nine words starting here correspond 
to the maximum unit number for each 
corresponding disk type in DEVNAM. A 
value of -1 ind icates that the correspond­
ing disk type does not exist on this 
system . 
This word contains the maximum unit 
number for KB type devices . includ ing 
pseudo-keyboards. 
This word always contains a 0 to specify 
that only unit 0 may be specified for NL:. 
Each following word corresponds to the 
maximum unit number for the corre­
sponding device in DEVNAM. 
Each word beginning at an offset 
equivalent to DEVSYN is a pointer to the 
appropriate physical name in DEVNAM 
for that synonym . 

4.2.3 DEVPTR - Device Information Pointer Table 

The device information pointer table (DEVPTR) contains 
pointers into one of two other tables. In the case of disk 
devices DEVPTR points into the disk unit status table. 
UNTCNT. For non-disk devices DEVPTR points into the 
device retrieval table. DEVTBL. 

In both cases the entry pointed to is the information for 
unit zero of the associated device. If more than one unit is 
present for a device. the entries for the additional units im­
mediately follow the unit 0 entry. See section 4.2.4 and 
4 .2.S for more information on UNTCNT and DEVTBL. 

DEVPTR has the following format: 

Offset Symbol Description 
-2 This word contains a pointer to the entry 

in UNTCNT corresponding to SYO:. the 
device from which RSTS was bootstrap­
ped. 

0 DEVPTR The nine words beginning here contain 
pointers to the entries in UNTCNT for unit 
0 of the corresponding disk type. If a disk 
type does not exist on this system its 
pointer is to the entry in UNTCNT for the 
next valid disk type. If no following disk 
types are valid this word points to a dum­
my entry at the end of UNTCNT. 

18 The words beginning here contain 
pointers to the entries in DEVTBL for unit 
O of each non-disk device in DEVNAM. 
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4.2.4 UNTCNT - Disk Unit Status Table and pseudo-keyboard unit. beginning 
with unit 0. 

The disk unit status table (UNTCNn contains informa­
tion about each disk unit configured in this system. There is 
one word for each disk type and unit. These words are 
ordered by disk type in the same order as the disk names in 
DEVNAM and. within disk type. by unit number. Each word 
contains the status and current open count for the cor­
responding disk unit. 

+ n DEVTBE The words beg inning here are the pointers 
to the DDBs for each unit of the non­
terminal devices. beginning with NLO:. 

4.2.6 Examples of Device Table Use 

The last entry in the table is followed by a word con­
taining 177001 (octal). which denotes a non-mounted disk 
which cannot be mounted . This is used for proper termina­
tion of DEVPTR entries for non-existent disk types (see sec­
tion 4 .2.3). 

The following examples show how to access the infor­
mation in the device tables from BASIC-PLUS: 
10 DEVNAM%=SWAP% (CVT$% ( MID(SYS(CHR$ (6%) +cHR$ (-12%)) , 5% , 2%))) 

! Get address of DEVNAM t able 
20 DEVO KB%=SWA P% (CVT$% ( MID (SYS (CHRS ( 6 %) +cHRS ( - 12%)) , 9 %, 2%))) 

!Get offset t o first non- d i sk dev i ce in DEVN AM 

Each word of UNTCNT has the 
following format: 

Bit Symbol Description 
0-8 UC.CNT Count of currently 

open files . 
9 UC.TOP Order the directory 

with new files first. 
10 UC.WLO The disk is mounted 

read only. 
11 UC.DLW Update access date 

with date last writ-
ten . 

12 UC.NFS Non-file structured 
processing is cur-
rently occurring . 

13 UC.LCK Don ·t allow non-
privileged opens on 
this disk. 

14 UC.PR! This disk has a 
private pack 
mounted . 

15 UC.MNT This disk does not 
have a pack 
mounted. Bits 9-14 
are meaningless. 

4.2.5 DEVTBL - Device Retrieval 
Table 

The device retrieval table (DEVTBL) 
contains a pointer to the DOB for each 
unit of each non-disk device on the 
system . The entries are ordered in the 
same order as DEVNAM. The pointers 
for each device with more than one 
unit are stored in sequential memory 
locations. beginning with the pointer 
for unit 0. 

DEVTBL has the following format: 

Offset Symbol 
0 DEVTBL 

Description 
The words beginning 
here are the pointers 
to the DDBs for the 
each terminal device 

PDP·ll® & VAX® users ... 

Com.Designs TC-3 Concentrates 
Multiple Terminals and Printers 

on a Single Telephone Line 
Cost-Effectively for the 

PDP-11 and VAX. 
• CONCENTRATION 

Many terminals- one line 

• PROVEN RELIABILITY 
TC-3s are in use world-wide 

•STATISTICAL MULTIPLEXING 
Efficiencies to 400% 

• BUILT·IN SYSTEM MONITORS 
Real-ti me data and signal displays 

• COST SAVINGS TO 40% 
Totally eliminates DZlls and cables 

• ERROR CORRECTION 
Data checked with all errors 
eliminated automatically 

• FAST ECHO RESPONSE 
-at last ! 

• POWERFUL DIAGNOSTIC PANEL 
Modem loop-back, unit self-tests, 
and terminal diagnostics 

Put a TC-3 on Your UNIBUS®and 
Get a DZll with Stat Muxing too! 

"We are impressed . . . have already recommended the unit to a 
number of other RSTS/E users and shall continue to do so . .. " 

Intercontinental Forwarders, Inc. 
See us at ACCESS-11 . Boot h # 145 

For further information and the sales offi ce for y o ur area 
Call toll-free(800)235-6935 or in Calif. (805) 964-985 2 

Com Design 
ComDesign, Inc 
751 South Kellogg Avenue 
Goleta, California 93117 

• Registe red TradPmarks o f DEC 
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BAC into RTS I BAC into MAC I BAC into BAS 

can do it all! 
BACmac is a unique software tool, running 
under RSTS/ E, which provides the following 
conversions : 

•translation from Basic-Plus " compiled" back to 
Basic-Plus source code (only the comments will 
be missing) 

•translation from Basic-Plus into Macro source 
code, which compiled under RSTS runs faster 
than Basic-Plus 

•translation from Basic-Plus into Macro source 
code which may be compiled under RSTS for 
execution under RTJ I - a migration facility 

• trqnslation from Basic-Plus into a RUN-TIME­
SYSTEM. Now you can write an RTS in Basic-Plus. 
The ideal solution to memory thrashing due to 
"mufti-copy" applications programs. 

RSTS/ E. RTI I , Macro-I I and Basic-Plus are trademarks of Digital 
Equipment Corporation. 
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30 DEVCNT\=SWAP\ ( CVT$% (MIO (SYS (CHR$ (6%) +CHR$ (-3%)) , 5% , 2%)) ) 
\ DEVCNT-KB%=PEEK(PEEK(DEVCNT%+DEVOKB%)) 

!Get maximum unit number allowed for KB devices 
40 DEVPTR \ =SW.,P% ( CVT$% (MID (SYS (CHR$ (6%) +CHR$ (-3%)) , 7% , 2%)) ) 

!Get address of DEVPTR table 
50 DDBPTR . KB2%=PEEK(PEEK(DEVPTR%+DEVOKB%)+ 4%) 

!Get poin t er to DDB for KB2: . Note: DDB pointer 
!for KB2: is at entry in DEVTBL pointed to by KB 
!entry in DEVPTR offset by 2 times the unit number_ 

60 DKO . MOUNTED%=PEEK(PEEK(DEVPTR%+6%)) >= 0% 
!Determine if DKO: is currently mounted . Return 
!TRUE if mounted _ 

DUMPER-FILE BACKUP UTILITY 
• Much faster than BACKUP 
• Supports RSTS Large-Fi le 

feature 
• Ideal for big databases 
• Proven and reliable, easy to use 

@~© ENTERPRISE 
TECHNOLOGY 
CORPORATION 

305 Madison Avenue 
New York , N.Y. 10165 

(212)972-1860 
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r 

In the next issue: SEND/RECEIVE and CCL 
SPECIAL OFFER: A new. updated wall chart showing 

the linkages between all tables in the RSTS/E monitor is 
available for $2.00. Send your requests to Mike Mayfield, 
Northwest Digital Software. Box 2-743, Newport. WA 
99156. 

• 
DEC BEST VALUES "' 

PRE-OWNED DEC EQUIPMENT 

BUYING AND SELLING 

SYSTEMS • CPU 's • PERIPHERALS • TERMINALS 
OPTIONS • MEMORY• COMPATIBLES 

CALL DICK BAKER (305) 979-2844 

d t e Carico Center a awa~ 12845 NW 62nd Street 
incorporated Ft. Lauderdale. Florida 33309 

\.,, Telephone (305) 979-2844 ..J 
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HEX 3006: The first controller 
that does the \Vork of three. 

National unleashes the new hex-wide 
DEC®-compatible peripheral controller 

that does it all from just one slot. 
Why waste valuable chassis space on 

peripheral controllers that can only interface a 
single device type to DEC's UNIBUS®? This 
one-to-one approach can only drive your 
UNIBUS system costs upward and its overall 
reliability downward. 

Now there's no reason to put up with 
this inefficiency. Now there's the HEX 3000 
controller. 

The HEX 3000 is our new hex-wide 
peripheral controller that simultaneously 
handles up to four RM02 80 MB disk drives, 
four TUl O V2'' tape drives and 8 MB of our 
NU RAM™ semiconductor disk. All from just a 
single slot. 

CPU 

UNIBUS 

HEX 3000 

2·8 MB 
NURMI 

MEMORY 

Cuts costs in the factory and in the 
field. By using one board to do the work of 
three or more-with no degradation-you 
save a bundle in a number of ways. 

Your most immediate savings is the 
elimination of two comparably priced con-

troller boards. But farther down the line, the 
HEX 3000's upgrade flexibility lets you 
expand a configuration less expensively 
because you don't necessarily need to buy 
additional boards or a larger chassis. 

This also means your spares inventory 
costs are cut way back. Not only in the fac­
tory, but in the field as well. 

And at the same time, the HEX 3000 
increases your system's reliability because it 
uses far fewer ICs to do the whole job 
(198 in all). 

What these and other cost-benefits all 
boil down to is a rebalancing of your system 
operational costs. The HEX 3000 brings the 
price of 1/0 processing back in line with the 
costs of instruction processing and memory. 
Which makes the old one-to-one approach a 
thing of the past. 

It all stems from our XPU™ archi­
tecture. The HEX 3000 is based on our 
advanced Transfer Processing Unit (XPU) 
design concept. 

The XPU's generalized intell igence emu­
lates the transfer processing logic of DEC's 
RM02 disk, TUl 0 tape and RS04 fixed head 
disk controllers. So ifs fully hardware and 
software compatible with any UNIBUS 
system. 

By consolidating this logic into a 
single powerful microengine-and with the 
aid of on-board multi-sector buffers- the 
HEX 3000 can simultaneously transfer data 
at the rates of 1.2 MB/sec (80 MB disk), 320 
KB/sec (1600 BPI tape) and 500 KB/sec 
(8 MB NURAM fixed head disk emulator). 

And only one UNIBUS load services all 
three device types. 

Practicality prevails. The HEX 3000's 
XPU architecture further enhances its overall 

CIRCLE SO ON READER CARD 

reliability because it utilizes only proven tech­
nologies. There are no risky new and exotic 
parts to complicate the matter. Just good, 
sol id and efficient design. From the same 
company that brought solid reliability to DEC 
add-in memory. 

Leave it to the Practical Wizards to add 
a whole new dimension to inner space. 

For complete details on our HEX 3000 
controller, simply send in the coupon below 
or call Cindee Forrest toll-free at (800) 
538-8510. In California call (408) 736-6994. 

HEX 3000, NURAM and XPU ore lrodemor1<s of Notional 
Semiconductor Corpomf1on 
DEC and UNIBUS ore lmdemor1<s of Dlg1tol Equipment Corpomflon 

p he HEX 3000's efficiency and practicality i~ I j~ust what I need ta cut my costs down to siz~ . I 
Please send me: 

I D HEX 3000 information. I 
D NURAM information. 
D DEC Add-in Memory information. 
NAME _________ _ 

I COMPANY I 
ADDRESS ________ _ 

I 
::~NE STATE __ ZIP __ 1 

National Semiconductor Corporation 
2900 Semiconductor Drive 

I 
Mail Stop 7C265 I 
Santa Clara, CA 95051 

~National 
~ Semiconductor 

L The Practical Wizards J 
of Silicon Valley -· ·-
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With this issue we are pleased to present our Editor Editor. David Spencer. David will be writing a series of articles 
on Editors for RSTS and other operating systems. 

VTEDIT.TEC: EDT VZ.O Emulated With TECO 
By David Spencer. Infi nity Software Corporation 

We heavy users of TECO and VTEDIT were both elated 
and deflated with the arrival of the new EDT version 2.0 
(also known as ED2). The speed and capabilities of EDT as a 
screen editor made it far too attractive to pass up. Unfor­
tunately. the keypad layout of EDT is quite different from 
the layout of VTEDIT. This would normally cause no 
problems if VTEDIT was orphaned. 

However, TECO has unique editing qualities that EDT 
can't even come close to emulating in its current implemen­
tation. And occasionally returning to VTEDIT to perform 
some editing would give me a strong case of vertigo. 

A Proposed Solution 

I have written a new VTEDIT macro to emulate the 
standard EDT. True, all the EDT keys could be redefined to 
emulate VTEDIT instead. But that is a short-sighted solu­
tion . By knowing the EDT keypad layout. one can move to 
other operating systems and still be able to instantly use the 
standard editor on that system; EDT. 

Intent of the Rewrite 

My intent in rewriting VTEDIT was not to replace EDT, 
but to allow users of EDT and TECO to smoothly move be­
tween the two. with heavier emphasis on use of EDT. 

I have attempted to incorporate all of the EDT keypad 
commands. I have. as well. also tried to mix in some of the 
more useful VTEDIT keys . As a result. all of the EDT tab level 
keys have been left in the cold . and quite a few VTEDIT com­
mands have been left out as well. 

The VTEDIT described in this acticle is a completely new 
program. and is similar to the original VTEDIT in name only. 
However. a deep debt of gratitude is due to the developers 
of the first VTEDIT. Without their code to examine. my 
development in TECO would not hardly be as great. 

Limitations 

The VTEDIT described operates ONLY on VT100 type 
terminals. This was a conscious decision. The VT52 is old 
technology. which . by the way I understand DEC no longer 
manufactures. At the risk of hurting some users. I chose to 
simplify the task of writing VTEDIT and supported only the 
VT100. (However. a VTS2 only version would be fairly easy.) 

Keys That Operate Differently 

This is a list of keys that operate differently between 
the two editors. 

1 . Delete key 
Delete in ED2 deletes single characters at a time. 
When used in a GOLD-arg format. delete is used for 
editing the numeric amount. VTEDIT accepts an 
argument to the delete key for multiple character 
deletes. 

2. Right and Left arrows 
EDT version 2.0 properly maintains the current po­
sition in the line. The VTEDIT macro arrow keys 
sometimes lose the correct position in the line 
when encountering tabs. The current implementa­
tion has a quick routine that could be improved. 
The trade-off is. of course, the extra overhead re­
quired to handle these special cases. 

3. GOLD PF3 
The GOLD-PF3 key in both ED2 and VTEDIT allow 
entry of a search string. In addition. VTEDIT allows 
editing of the previous search string as in the DEC 
supplied version of VTEDIT. VTEDIT supports 
direction changing in search with the keypad "4" 
and "S" keys. The new VTEDIT. however. will not 
terminate a search argument on an arrow key. or 
one of the four "PF" keys. 

4. Keypad 6 
In the standard version of ED2. the Keypad-6 key is 
used to cut a selected region to the PASTE buffer. 
VTEDIT cuts the selected region to a named 
register. To use this command. select a region. 
Next. hit the Keypad-6 key. and then the single let­
ter name of your Q-register. Note VTEDIT does not 
prevent cutting to the Q-register 'T', which houses 
the VTEDIT macro. 

5. GOLD keypad 6 
In ED2, this combination pastes the "PASTE" buf­
fer into the current position in the MAIN buffer 
VTEDIT operates in the same fashion. but requires 
the single character register name. This character 
does not echo. Note that VTEDIT does not allow 
pasting of the special registers .. . " and .. _ .. _ 

6. GOLD Keypad 7 
EDT version 2.0 allows EDT commands to be ex­
ecuted via the GOLD-7 key. VTEDIT allows TECO 
commands to be entered and executed with this 
key. Note that input must be terminated with one 
of the keypad keys. Escape also does not echo until 
a second character is entered. This is due to the 
keypad character checking code. 

7. GOLD Keypad 8 
In ED2, the GOLD-8 key is used for filling regions of 
text to a given margin. Because of the complexity 
involved, the VTEDIT macro does not implement 
this function. Instead. a page (in TECO, "P") com­
mand replaces this key. 
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8. GOLD Keypad Enter 
The GOLD-Keypad-Enter key 
is used for replace of selected 
region with the paste buffer 
in ED2. VTEDIT uses the 
Q-register .. p .. as the replace 
buffer. but does not assign it. 
In order to load the replace 
buffer. use one of the register 
loading commands on 
register .. P .. . 

9. CTRL/Z 
The CTRL/Z key in ED2 
returns to line editing mode. 
CTRL/Z in VTEDIT returns to 
normal TECO editing. 

10. Word delimiters 
In ED2. the standard word 
delimiter set is space. 
carriage-return. and form­
feed . VTEDIT uses the old 
delimiter set of space. tab, 
comma. carriage-return. and 
line-feed. 

11 . Entering Numeric Arguments 
EDT has a twenty-two line 
window with the bottom two 
lines used for the display of 
numeric arguments. search 
strings. and EDT commands. 
This is a fairly efficient ar­
rangement. VTEDIT follows 
the old convention of not 
echoing entered numeric 
arguments. The advantage is 
no screen update at all is re­
quired . The disadvantage is 
the argument cannot be 
edited or even be seen on the 
screen. 

12. Ent e r i n g TE C 0 C om -
mands I Search Arguments 
EDT uses the bottom two 
lines for entering search 
strings and commands. 
VTEDIT utilizes the old con­
vention of clearing the top 
two lines on the screen to 
enter the text. and then hav­
ing to refresh those lines 
when finished . The routine 
that does this is not as 
glorious as the one in the 
original VTEDIT. but it does 
get the job done. 

Changed Keys 

This is a list of redefined EDT keys 
in VTEDIT. 

How to count 
your chickens 
before they 
hatch. 
Surprises can be expensive . Even good news 
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can cost money if your company is not prepared for it. 

With financial modeling you can avoid surprises 
and plan calmly for whatever the future has in store . 

FINAR is the latest financial analysis and reporting 
system. It will help you plan : 
• Budgets • Project evaluation 
• Cash flow • Forecasts 
• Capital investment • Consolidation 

All you need is a DEC PDP-11 with RSTS or a VAX-11 , 
and FINAR-the Financial Analysis and Reporting Language. 
If you'd like to know how to count your 
chickens before they hatch, call or write: 
Finar Systems Limited 
6000 E. Evans, Sui te 2-300 
Denver, CO 80222 • (303) 758-7561 

New York • (212) 222-2784 
Chicago • (312) 876-1081 
Houston • (713) 960-0848 
San Francisco • (415) 956-1178 
Toronto • (416) 245-8473 

FIN AR 

-
CIRCLE 51 ON READER CARD 

1. CTRL/A 
The EDT CTRL/Z has been 
redefined to the old VTEDIT 
CTRL/ A that appends from 
the open file to the text buf­
fer. 

2. CTRL/D 
This key has been redefined 
in VTEDIT to be a synonym 
for GOLD-Keypad-2. 

3. CTRL/E 
CTRL/E is used to execute a 
register . After entering 
CTRL/E. type the one char­
acter name of the register to 
execute . Note that if a 
numeric argument is used. it 
will be used for iteration and 

not passed to the macro. 
4 . CTRL/ K 

This key is a synonym of 
Keypad-6. 

5. CTRL/T 
This EDT CTRL/T key is not 
defined in VTEDIT. 

6. Undefined Control Keys 
EDT version two ignores con­
trol keys that are not defined 
to perform any function . 
VTEDIT inserts any unknown 
control key into the buffer. 

New keys 

This is a list of keys not defined in 
EiJZ. 
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Be9.Uest and You Shall 
Bece1ve Answers. On Line. 

Software for Manufacturers 
MS-11 Manufacturing 

D Inventory Control 
o Purchasing 
D Bills of Material 
D Shop Routing 
D Work Order Status 
D Manufacturing Cost 
D Material Req. Planning 
D Capacity Planning 

System Highlights 
• On Line, Interactive 
• Fully Integrated 
• Easy to Install 
• DEC PDP-11 and VAX 

61 nca corporation 

FS-11 Financial 

D Order Entry/Invoicing 
D Sales Analysis 
o Accounts Receivable 
0 Accounts Payable 
D General Ledger 
0 Fixed Assets 

Company Highl.ights 
• 130 + Installations 
• Regional Branch Offices 
• Installation Support 
• User Group 
Call or write today 

388 Oakmead Pkwy. 
Sunnyvale, Ca. 94086 
(408) 248-7990 
TWX#9103399288 

CIRCLE 52 ON READER CARD 

1. CTRL/Y 
This key operates very much like the old VTEDIT CTRL/Y yank. 

2. GOLD CTRL/Z 
The GOLD-CTRL/Z key will close the file being edited and exit TECO 
to the monitor. This used to be < esc > CTRL/Z in the old VTEDIT. 

3. GOLD Q 
Use this combination to abort the current edit and exit TECO. This is 
equivalent to the old VTEDIT < esc > - CTRL/Z. 

4 . CTRL \ 
Type CTRL \ (Control-backslash) and VTEDIT will insert the ASCII 
value of next character typed. This operates the same as the old 
VTEDIT. 

5. GOLD ARROW ± 
Using this combination will move upward a screen. This operates 
like the old VTEDIT. 

6. GOLD ARROW v 
Using this combination will move downward a screen (a screen is 24 
lines). This operates like the old version of VTEDIT. 

I have provided the new VTEDIT macro in a "' run"able source program 
form . I realize that everybody is going to want to stick in some extra feature. 
So. it is left as an exercise to the student to squish VTEDIT down to a smaller 
size. (The source program runs in 1 OK. and can be cut down to at least 7K. 
and perhaps 6.) Infinity Software Corporation makes no guarantee for the 
performance of VTEDIT.TEC. nor takes any responsibility for the use of 
VTEDIT.TEC. However. inquiries. suggestions. bugs. or whatever can be sent 
to: 

David Spencer 
Infinity Software Corporation 
2210 Wilshire Blvd Suite 801 
Santa Monica. California 90403 
(213) 820-2702 • 

r------------ · 

I 
;:; Send your articles of interest to the RSTS II 
(/) community to the RSTS Professional on , I a: mag tape in either ANO, PIPorWORD-11 I 
~ format. Eighty percent of this issue was I 

j I- transmitted via tele-communications I 
I 

::::> from author's mag tapes to phototype-
1 ct setting equipment and was not retyped . 

THE RSTS/E SYSTEM MANAGER 
... continued from page BS 

In my opinion it's one thing to uninten­
tionally put out a product which has a minor 
problem in its operation and. perhaps. 
choose not to fix it. It is quite another thing 
to sell a product specifically to run under 
RSTS/E (see the label on the distribution 
tape ... it says RSTS/E) and either leave 
sensitive files open to examination and 
modification or. far worse. compromise 
the security of the system and then, after 
being advised of the problem. choose not 
to do anything about it! 

Come on. DEC! If you truly didn't intend 
for this to run on a secure system. yet you 
sell it for what is highly touted as a secure. 
multi-user system (see your publication 
"'RSTS/E Technical Summary". pages 6-1 
and 6-2). it should be so stated, with appro­
priate details, so this can be determined 
by the potential buyer prior to purchase! 

Let me close for this month with a 
warning. I've been working for several 
weeks with S.E. Regional and Corporate 
DEC engineers on a problem with my TU77 
tape drives connnected to PDP-11 /70s. 

Although we do not yet know why, we 
have determined that. under as yet unknown 
circumstances which are greatly increased 
when the capstan ramp-up speed is set to 
factory specs, the drive is writing corrupt 
data onto the tapes and is *NOT* flagging 
an error condition! 

This means that if you do tape opera­
tions which give you the option of a "'verify" 
pass. use it (you should, anyway) and be 
prepared to distrust any tapes written 
without a "verify" pass! 

More information next month. 
See you then. • 

SPECIAL OFFER 
MACHINE READABLE 
800 BPI DOS LABEL 
OF MAJOR PROGRAMS 

IN THIS ISSUE 

Send sso to: 

M SYSTEMS, INC. 
Box 361 

Ft. Washington, PA 19034-0361 
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CLASSIFIED 
Send Classified Ads to : RSTS Classi fi ed, P.O . Box 361, Fort 
Washington , PA 19034-0361 . ' 1.00 per wo rd , first 12 words free 
with one year 's subscription. [Be sure to include a phone 
number or add ress in your message.] 

POSITIONS AVAILABLE 

BASIC-PLUS PROGRAMMER WANTED. Call 
405-772-6611 X4108 or 4109 

Rapidly expanding staff needs RSTS/E exper­
tise. Send resume to: DEC Project Manager, 
2170 Piedmont Rd ., Atlanta , GA 30324. 

RSTS/ E PROFESSIONALS 
Positions now open in exciting 

WALL STREET projects. 
-TOP MONEY· 

-SU BCONTRACTORS WELCOM ED· 
Send resume or ca ll : 

LINK SOFTWARE INC. 
P.O. Box 208 

Wall Street Station 
New York, 10268 

(212) 426-8921 

BUY/SELL 

BEST ELECTRONIC MAIL SYSTEM available 
for RSTS. Money back guarantee. 714-980-0046 

Wanted : OLD PDP-11 System Manuals. 
Write : Landino 6 Soundridge Rd ., Shelton , 
CT 06484 

NEEDED - RSTS/E and IAS Machine Time 
in Houston Area. Call Gary at (713) 772-1927 

ATAC are Australian . We buy 240 V.50 HZ. 
Equipment . TEL.(02)436-2477 TELEX 
AA23862 

Buy and Sell DEC Equipment , Midwest Sys­
tems, Inc., (612) 894-4020. 

EXIDY SORCERER-I 16K $795. M. MORELL, 
6820 Whiteshell , Las Vegas , NV 89108 

BASIC+2 TAPE FOR SALE. LIFEBOAT 
ASSOCIATES. CALL EILEEN (212) 860-0300 

CONSULTANTS 

ACC&SS for contract programming and 
consulting work . 8112 Pinewood Dr., 
Juneau , AK 99801 

Contract programmer. $38/HOUR - BP2, 
RMS11 , Heavy Applications Experience, 
Financial , Medical , Dental. .. Will Travel , Don 
Schwirtlich (512)852-8824 

RSTS/E CONSULTANT - Sysgens, Modifica­
tions , Systems Programs. Call Russell 
Dietz, (516) 744-7242 or 929-8500 Ext 238 

GENERAL 

Infinity Software Corporation happily an­
nounces the addition of TECO FREAKO. 
David Spencer, (213) 820-2702. 

To Betsy, Dick, Gerry , Greg, Kathy, Joe, 
Judy, Pat , Rick, Rod & Tom . Thanks for the 
educational intellectual and emotional im­
pact in Winona, 1981 . Hope to see you all in 
Bermuda, 1982. (Names sorted using Macro 
11 subroutine.) Les. 

Sort RSTS/E files in a flash with CSORT. 
$200 on magtape. Kent Harris , 6687 Green 
Way, Apt. 4, Greendale, WI 53129. 

RSTS/E TIME AVAILABLE - FLORIDA FCI , 
99 NW 183rd Street , N. Miami , FL (305) 
652-1710. 

Network Computer Services, Sydney, Au s­
tralia , distributor for Oregon Software DPD 
Dymanion Research . 

NCR 315, 3 CRAMS, Paper Tape, 1200 LPM 
Printer. Works! (513) 767-7717 

RSTS/ MICRO XSUPORT 6809 Z-80, Ring UK 
01-643-5713. 

Digital Tax Systems, Inc., 20 Court St ., 
Hac.kensack, N.J. 07601, TEL. (201)488-6699 

Midcom Corp ., Serving the Dec User Com­
munity. Call for info. (714) 998-6041 

Management Information Systems : 
Authorized POISE DMS Distributors , DEC 
Commercial OEM . CALL (304) 472-9520 

Paco Systems (713) 977-3283, Genera l Ac­
counting, Oil and Gas, Pension Administra­
tion. 

RSTS Consulting, Contract Program ming , 
Structured BAS IC- PL US Ins t ruc t io n . 
COSAP Consulting and Semi nars . L.E. 
Walker; 310 N. Blackhawk Ave; Madison, W I 
53705 (608) 231-3712. 

LEX-11 Word Processing for PDP-11, VAX. 
All DEC operating Systems. Fast, Flexible , 
'Friendly', Comprehensive. EEC Systems 
(617) 358-7781/2 

OVER 100 man years of problem solvi ng us­
ing RSTS. For assistance call CIBAR, Co l­
orado Springs (303) 574-4050. 

MORE MACRO MAN from the Was hington 
Connection . 

RSTS 
RESCUE 
SQUAD 

We salvage all kinds of disasters: 

• unreadable disks 

• ruined UFOs and MFDs repaired 

• immediate response 

• telephone DIAL-UP 

• on-site 

• software tools 

• custom recovery 

• 90% success to date 

• more than 1 GB rescued to date 

Brought to you by 
On Track Systems, Inc. 
and a well known (and read) 

Disk Directory expert. 
CALL 24 HOURS 

215- 542-7113 

SAVE YOUR quarters, games for RSTS/E 
are here. Interactive , real-ti me games for 
VT52 and VT100 term inals. Some o f the 
games avai lable: 

BLKADE: As many as eight players try to 
force each other to col lide w it h t heir grow­
ing tails on t he screen. 

STRWRS: You have fi ve minu tes to dest roy 
the Death Star with your si ng le X-w ing 
figh ter. 

SUBS: Two pl ayers manuever aro und 
is land s in an attempt to si nk th e ot her 
player's submarine. 

Games come on 9-t rack magtape with their 
own high-qual ity user manuals. Order the 
fi rst game for $39.95, $29.95 for each addi ­
ti ona l game. Ind ividual manuals available 
for $9.95 each. 

Send your check, or wri te or ca l l: 

INFIN ITY SOFTWARE CORPORATION 
· 2210 Wi lsh ire Blvd 

Su ite 801 
Santa Mon ica, Cali fornia 90403 

(213) 820-2702 

CO SAP™ 

Gonversationally Oriented 
Statistical Analysis 

Package, Version 2B 

Coherent, versat ile package writ ten 
in BASIC-PLUS for RSTS/E featu ri ng 
low overhead per user, a powerful 
select mode, and flex ible commands 
to edit , transform, and analyze data. 

Software product announcements for 
COSAP, the Lawrence Plott ing 
Package for BASI C-PLUS, and 
Lawrence RU NOFF are avai lable 
from : 

Computer Center Publications 
Lawrence Univers ity 

Box 599 
Appleton , WI 54912 

REPAIRS 

REPAIR SERVICES 

Centronics Printers 
All Series - All Models 

DEC Computers & Terminals 
All Makes - All Models 

AAA COMPUTER SERVICE 
COMPANY 

509 Sprinf;Jarden Mall 
Philadelphia, PA 19123 

215·382·3457 
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$AVE WITH DEC COMPATIBLE PRODUCTS 

8-64 LINE DH 11 ON ONE HEX CARD 
1/z PRICE - TWICE THE PERFORMANCE 

3E 
EM U L EX 

-
: I • 

~ -

CIRCLE 53 ON READER CARD 
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DEC BEST VALUES 
PRE-OWNED DEC EQUIPMENT 

BUYING ANO SELLING 
SYSTEMS • CPU 's • PERIPHERA LS • TERM INA LS 

OP TIO NS • MEM OR Y • CO MPATIBLES 

CALL DICK BAKER (305) 979-2844 

datawarel ~~~~~~e~1e~d street 

l
·ncorporio+ed Ft Lauderdale. Florida 33309 

11 11 Telephone (3051 979-2844 

Lifeboat Associates 
Pre-Eminent Publi sher 
Of Computer Software 

Introduces 
AMCOR Software for RSTS/E 

Including: 
0 General Ledger 
0 Accounts Payable 
0 Accounts Receivable 
0 Business Control Systems 

and 
XENIX 

Version 7 Unix Operating System 
Configured for 11 /23 and Unibus 
models of PDP-11 Computers 
Contact: 

Lifeboat Associates 
Minicomputer Systems Divi sion 
1651 Third Avenue, Dept. M 
New York, New York 10028 

Tel :(2 12)860-0300 TWX:710-581-2524 
Telex:640693 

UNIX is a trademark of Bell Labora1ories 

XENIX IS ii trademark of Microsoft 

PDP· 11 ilnd U"'bus are trademarlc:s of Digital Equipment Corpora11on 

2 RP04 
1 RS04 
2 RH70 

FOR SALE: 

3 DH11/AE in Expander box in 
H960 

11/40 System including 
CPU w/RSTS options 

ABLE CACHE & EMULOADER 
128KB CDC MOS 

BACKPLANE (ABLE) 
CDC 45 IPS TAPE 
W/EMULEX CTLR 

ABLE DH/DM's 

DAVE MALLERY 
(215) 364·2800 

DELAWARE 
VALLEY 

TIMESHARING 
Eastern Pennsylvania 

Philadelphia 
South Jersey 

DEC 11 /70 RSTS/E 
24 hours - 7 days 

Most commerical packages 
Custom work, Raw time 

NATIONWIDE DATA DIALOG 
70 James Way 

Southampton, Pa . 18966 
215-364-2800 

The FAMOUS 
RSTS PROFESSIONAL 

TEE-SHIRT 
is now for sale! 

Send size des ired and $6.95 for each 
shirt to: 
RSTS TEE-SHIRT, P.O. Box 361 , Ft. 
Washington , PA 19034-0361 . 

Shirts ava i lable in adults sizes only: 
Small - Medium - Large - X-Large 

DEC 
SYSTEMS 

& 
COMPONENTS 

C.D. SMITH & 
ASSOCIATES, INC. 
12605 E. Freeway, 

Suite 318 
Houston, TX 77015 

(713) 468-2384 
CIRCLE 54 ON READER CARD 
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NEWS 
RELEASES 

Occasionally we are requested to print news that may be 
of interest to the RSTS community. We are happy to oHer this 
feature to our readers. We reserve the right to pn'nt only as 
time and space permit. We cannot return photos or manu­
scripts. Send news releases to: RS T'S NEWS RELEASE. PO 
Box 361, Fort Washington, PA 19034-0361. 

September, 1981 
VTlOO USERS GET SESSION PLAYBACK 
SOFTWARE PACKAGE 
Bedford, Mass. - Clyde Digital Systems has just 
introduced a session playback package for 
Digital Equipment Corporation's PDPlls run­
ning under the RSTS/ E operating system. 

This new package, called IMAGE, is able to 
run against session documenting log files pro­
duced by the recently announced program 
DOC. The VTlOO screen terminal exchanges a 
number of control codes with the processor 
when it is used in screen formatting applica­
tions. The combination of DOC, to create a log 
file of a complete session of any given interac­
tive application, together with IMAGE lo replay 
the session back to the screen, addresses an 
important problem. Specifically, that of getting 
dynamic user documentation of screen format­
ting applications lo playback accurately whe 
needed for subsequent reference and training. 

With this new capability, the dynamic applica­
tion run example may be played back one frame 
at a time, The various unwanted control charac­
ters that were generated at actual run lime are 
eliminated. The result is a simple play back of 
the run example that looks exactly as ii should 
with frame by frame inspection al the trainee's 
leisure. 

In addition, an accurate mapping of the 
dynamic session may be put out as a printed 
document. The results are the same as those 
achieved by the copy option on a VTlOO with a 
printing terminal connected lo its auxiliary 
printer port. The difference is that a single copy 
of the IMAGE package is only $295.00 and may 
be used in association with any number of 
VTlOOs connected to the system. 

Installation of both DOC and IMAGE consists 
of reading these programs onto the system. A 
typical user learns how lo run them in about 20 
minutes . They are available for immediate 
delivery. The standard distribution media is 800 
or 1600 BPI, 9-track magnetic tape. 

Product information may be obtained from: 
Janet (617) 275-6642, Clyde Digital Systems, 
P.O . Box 348, Bedford, MA 01730. 

July 3, 1981 
NEW SINGLE BOARD SMD I/O COMPATIBLE 
DISC CONTROLLER MIXES OR MATCHES 
DRIVES, for Easy LSI-11 Data Base Expansion 
Without any Component Changes, and Offers 
Two Methods of Preventing Media-Flaw Data 
Errors . 
Garden Grove, CA - A new single quad size 
SMD I/O compatible Disc Controller, featuring 
mix or match interface of one or two 8" or 14" 
Winchester I SMD pack/ or CMD cartridge hard 
disc drives with 8-300 Mbyte storage to LSI-11, 
11 / 2, 11/23 computers, is now available from 
DILOG (Distributed Logic Corp.), Garden Grove, 
California for easy up-grade or expansion to a 
larger capacity drive during or alter installation . 

Designated the Model 202A, which is based 
on a field proven proprietary DILOG design, the 
controller employs a universal firmware set that 
doesn't retain drive parameters in on-board 
components, permitting mixing or matching 
drives without controller or component changes, 

It also offers both bad-sector mapping when 
formatting the disc and automatic media-flaw 
compensation as an alternate lo ECC used on 
other DILOG controllers. 

The uP based controller, which uses up to 
60% less power than similar controllers, plugs 
into one slot of any LSI-11 based quad back­
plane and is compatible with DEC RP02/ RP03 
software drivers (switch selectable} in RT-11 and 
RSX-11 operating systems. 

Other standard features include • automatic 
power-down protection • on-board bootstrap 
loader for RP02/ RP03 and TM-11 support, with 
jumper selectable bootstrap address • automatic 
sell-test mode incorporaing built-in micro­
diagnostics and a data protect feature with 
status indicator . .. similar to other DILOG 
family products for ANSI/SA1000/ SA4000/ 
ST506 interlace as-well-as If•" 3M cartridge/1/2" 
NRZI-PE and floppy controllers for LSI-11 and 
PDP-11 CPUs. 

DILOG (Distributed Loqic Corp.)introduces a SMD I/ Ocom­
patible ha.rd disc controller. For LSI-11 computers. which 
permits expanding data bue by mi.zing or matching a· or 
14 • Winchester/ SMD PACK/CMD cartridge drives having 
8-300 Mbyte1 storage ... without component changes. 

Price : $2,775.00 ea. Delivery: 30-45 days 
A.RO. Direct inquiries to : Mr. Dennis Edwards­
.Natl . Sales Mgr ., DILOG, 12800 Garden Grove 
Blvd., Garden Grove, CA 92643, phone: (714) 
534-8950. • 
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LETIERS to the RSTS Pro ... 

Dear Sirs, 
, , , continued from page 6 

Once again I am entering you r fiendish photo contest. 
The new photo, entiled "Garbage Out - Garbage In" is 
obviously a picture of the latest in forms handling and 
disposal equipment. The garbage can neatly stacks the 
forms as they come pouring out of the printer, so they can 
be hauled away with very little effort (nobody reads that 
compu ter stuff anyway!). After what I went through trying 
to track down the elusive TECO, I think I deserve a 
tee-shirt for this one. 

Sincerely, Mark Anacker 
Information Systems Analyst 

General Telephone of the Northwest 
Hello, Mark, Your answer is close but not right, however, 
you are ri'ght in one respect - you do deserve a tee-shirt -
fo r persistence! (A nd, we want you to makea good impres­
sion at General Telephone - what's your size?) 

I would like to congratulate you on another fine issue, 
Each and every one is stuffed with swell stuff. The maga­
zine has excellent quality, keep up the good work (and 
check a ll program listings you publish, even if Steve Davis 
did write it}. 

I found this issue's contest quite interesting. It looks to 
me like a solution to a problem I have had. With all the 
exhaust fans and air conditioners blowing the output prin­
ter paper just won't stack (this can be a real pain when 
printing large reports} . The solution is simple, put up a 
wind screen - like a trash can. 

Since I missed oµ t on "TECO", I hope this wins me a 
tee-shirt (make it XL). 

Mike Gacsaly 
Coca-Cola Bottling of Los Angeles 

Well now, Mike, that's a pretty good solution to the prob­
lem you mention, but it doesn't apply here. We 'll put an 
XL aside for you and maybe you'll get to claim it next 
time. 

Dear Dave, 
I just received your latest "What is it" in the mail today 

and can appreciate what the system manager at that site is 
going through. We have an LP05 and have had no end of 
trouble with static and paper stacking. I may take your 
suggestion and try a plastic bag since our stacker could 
only work better. 

I enjoy your magazine and am especially enjoying Mike 
Mayfield's articles on Monitor Internals. One thing that I 
would like to see is an article that explains the BASIC+ 
PUSH / POP code and gives a list of the codes and what 
they do. 

I will be sending in an article on Program Extraction 
and ways to speed your program generation. If I am 
correct on the photo, please either send me a free issue or 
an XL tee-shirt. (I have already received a tee-shirt for 
Bounty Hunting (New readers, see insert cards.] and don't 
really know what I could do with another one. 

Stephen M unyan, Holden, Mass. 
Stephen, we look fo rward to receiving your article. Also 
we'd like an article on BASIC Internals, too. Readers' 

Your answer is incorrect so we can't send a pri:e. but 
maybe we helped solve a problem f or you. 81· the way, if 
rou do win another tee-shirt rou could alwal's send it 10 

.Mike, it would fit perfectlr. . . • 
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ow, from the company that delivers 
the industry's widest range of 
DEC-compatible memory products. a 
family of peripheral controllers that's 
second to none. From comparatively 
simple cartridge disk controllers to 
complex 300MB storage module drive 
(SM D) controllers. 

An impressive array of state-of-the-art 
controllers, all built around high-speed 
bipolar microprocessors. All software 
compatible with the host LSI-I I® or 

DATARAM 
CONTROLLER 

MINI 

COMPATIBILITY 

PDP®-11 minicomputer. .. and all 
available now. 

And Dataram's controllers are 
designed to save you money, and a lot 
more. Like space - our controllers 
typically occupy half the space required 
for the comparable controller from 
DEC. Doing it with a level of 
performance that makes any member 
of this famil y worth looking at. 

Look at the chart of our current family 
of peripheral controllers, growing every 

day. If you don't see the controller you 
need , we're probably working on it 
right now. Call us and discuss your 
requirements. 
DEC. I S i· ii and PD P are registered trademarks of 
D1g11al E1.1u1pment Corpora ti on 

l;Wtm-~I 
Princeton Road 

Cranbury. New Jersey 08512 
Tel: 609-799-0071 TWX: 510-685-2542 

Canada: Ahearn & Soper Ltd ., 416-245-4848 •Finland: Systek OY, (80) 73 72 33 •France: YREL, (03) 956 81 42 • Hungary/Poland/ Rumanla: Unitronex Corporation , WARSAW 39 6218 • 
Italy: ESE s r.I. , 02/ 607 3626 • Netherlands: Techn itron b v., (020) 45 87 55 • Sweden: M. Stenhardt AB, (08) 739 00 50 • Switzerland: ADCOMP AG, 01 /730 48 48 • 

United Kingdom: Smtrom Elli nor Ltd ., (0734) 85464 •West Germany: 0 .E.M.-Elektronik GmbH, 07 11 -79 80 47 •Yugoslavia: lnstitut "Jozef Stefan", 263-261 • 
Australia/ New Zealand : Anderson Digital Equipment, (03) 544-3444 • India: lnfosystems Private Limited , 79281 • Israel: Minix Computers & Systems Ltd ., 03-298783 • 

Japan: Matsushita Electric Trading Co ., Ltd ., 06 (282) 5111 •Taiwan: Rabbit Assoc iates, Ltd ., 7219573-5 • Hong Kong: Automated Systems (HK) Ltd ., 5-630256-9 • 
Malaysia: Au tomated Systems (M) Sdn Bhd., 773777 •Indonesia: P. T . Daya ASL, 584306 •Singapore: Automated Systems (PTE) Ltd ., 2354133 
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Actual 
Size 

Able offers a magnificent memory for the full PDP-11/ 34 series. 

The Incredible 
~ SKCache 

This is the ultimate version, the SK 
cache with everything. You have never 

seen one like it before, and you may 
never see another. Designed for the 

11/34, 11/35and11/40, it has 
byte and address parity, 

upper/lower limit switches, 
on-line/off-line manual switch 

control, activity indicator lights, 
SK bytes of memory (4K 

words) providing a capacity 
four times that of competitive 

units and an interconnect 
board design which 

consumes no extra space 
in the computer. 

That's why there is always 
room in your computer for this 

incredible cache. You should put 
one there, especially if you are the 

kind of guy who likes to optimize his 
system for top performance. Our SK super­

charger lets you tailor performance to match 
your application and to establish hit-ratio 

optimization. It indicates hit rate and parity error 
immediately and, if errors are detected, shuts off 

automatically without ever interfering with system 
operation. It is, in fact, the only intelligent buffer memory 

turned out by an independent manufacturer. 

There are two models available, Cache/434'" and Cache/440 '~ Both are 
priced competitively and are available within thirty days. Write for 

details. We'll also include information on our other buffer memories as well 
as add-in memories, quad interface boards, bus 

repeaters and LSI adaptors. When you see what we 
send you'll know why we consider ourselves the leader 

among manufacturers of DEC* enhancements. 

Able, the computer experts 
ABLE COMPUTER, 1751 Langley Avenue, Irvine, 

California 92714. (714) 979-7030. TWX 910-595-1729. 

ABLE COMPUTER-EUROPE, 74176 Northbrook Street, 
Newbury, Berkshire, England RG13 lAE. (0635) 32125. 

TELEX 848507 HJULPHG. 
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WORD-II. WORD-11 is a complete word 
processing system. It's responsive. It's powerful. And 
it's sharable on up to fifty terminals while running 
concurrently with data processing. 

WORD-11 is talented, too. Designed to work on 
Digital's family of mini-computers, WORD-11 has all 
the standard word processing functions. For more so­
phisticated requirements, WORD-11 provides multiple 
dictionaries for spelling error detection. Automatic 
index and table of contents creation. Text search and 
replace. User defined keys. User-controlled hyphena­
tion. And automatic footnoting. 

In addition to standard list processing, WORD-11 
offers fast sorting. Flexible selection. And extensive 
math functions. 

Overseas Distributors: 

Management Information Services PTY. LTD. Jenson, Lm. 
Melbourne, Australia Bristol, England 
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And WORD-11 has been proving itself for years. 
You'll find successful installations in small businesses, 
Fortune 500 companies, in universities and in banks­
wherever Digital computers are in place. 

Yet despite its sophistication, WORD-11 is easy 
to learn and easy to use. It's extremely cost effective. 
And it's available on RSTS/ E, RSX-llM and 
RSX-llM-PLUS. 

See how WORD-11 responds for you. Write for 
our brochure or call us direct. Corporate Office: 181 
W. Orangethorpe Ave., Suite F, Placentia, CA 92670, 
(714) 993-4160. Telex 182-278. New York Office: 420 

Lexington, Suite 647, New York, N.Y. 10170, 
(212) 687-0104. 

Data Processing Design, Inc. 
""'"'"" ~o~oomo ·°""""" ""'"°" 

Network Computer Services PTY. LTD. Systime, Lm. 
Leeds, England 

On-Line Computing PTY. LTD. 
Sydney, Australia Subiaco, If'. Australia 




