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Fi ...,.,, .. cision Support 

MAPS meets your daily 
requirements: 
Financial reports ............. 100% 
Financial planning ............ 100% 
Consolidations . . . . . . . . . . . . . . 100% 
Financial modeling ........... 100% 
Performance forecasts . . . . . . . . 100% 
Full color graphics . . . . . . . . . . . . 100% 

.or Easy Use! 
' 

Fast Flexible Information 
MAPS™ IS FRESH! It's the ideal decision 

support software product for today's financial 
manager. With MAPS you get fast, fresh , 

flexible Information handling the moment you 
want it. Plans, forecasts, models, reports can 

all be created and manipulated right in your 
own department. Changes that affect your 

company can be reflected and evaluated on 
the spot. And best of all , MAPS is canned 

for easy use! Call Ross Systems right now. 
Ask for a demonstration of MAPS. You'll 

be amazed what a little fresh decision 
support can do. Currently available on 

worldwide timesharing, or purchase for 
DEC's; RSTS/E and .VMS operating 
systerps. Contact Ross Systems for 

more information today. 
*DEC is a trademark of 
Digital Equipment Corporation. 

ross systems 
1800 Embarcadero Road 

Palo Alto, CA 94303 
(415) 856-1 100 

Regional offices: New York, 
Dallas, San Francisco, Los Angeles 

"Now that's fresh decision support. " 

CIRCLE 1 ON READER CARD 
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Looking for a quiet, tough printer system? 
Southern Systems has it. 
The QT Family. 

People have been talking about The OT 
for a long time. They didn't cal I it The OT, 

of course. They just talked about the ideal 
line printer system - one that would be 
both durable and easy to operate, a low

cost system with great versatility and 
dependability. Give us a line printer system, 
they said, with one answer to my most 
important needs: 

YES 
~ Do the OT printer systems give me a 
.....L choice of 300, 600, 1000 & 1200 lpm? 
~ Does the OT family set the standard 

for quietness? 
ctj Are they built for production DP 

applications? 
00 Are the bands heavy duty steel? 

Operator changeable? 
~Are they easy to maintain? 
ell Is the print quality top-caliber? 
ell lsthereadiagnosticdisplay? Internal 

self test? 
~ Towel ribbon? Forms alignment? 

Membrane touch control? 
r!'1 Does SSI guarantee compatibility 

with my computer? 
~ Is service available nationwide? 
[ii Is the OT I ine printer family affordable 

and cost-effective? 

There's just one other answer you might need: 
"Delivery in approximately 30 days." 

P----------------------------• Tell me about your printers from: 
_ 200-300 lpm _ 600-900 lpm _ 1000-plus lpm 
_Parallel interfacing _Serial interfacing (Synchronous or asynchronous) 

My computer system is ______________ _ 

Name ___________________ _ 

Titl e ___________________ _ 

Company __________________ _ 

Address __________________ _ 

City ________ State _____ Zip ___ _ 

Tel ephone _________________ RS 

~----------------------------~ 

Southern Systems 
The Printer System Problem-Solvers. 

2841 Cypress Creek Road 
Fort Lauderdale, FL 33309 
(305) 979-1000 
(800) 327-5602 • Telex 522135 

CIRCLE 2 ON REAOER CARO 

page 1 



"AMBASE training was well 
presented and made our use of 
AMBASE easier. 

We are using AMBASE to 
write custom programs and 
customize modules within 
other products. It takes less 
time and we write everything 
exclusively with AMBASE. 

We are able to put out a 
report in a matter of hours as 
opposed to days. We couldn't 
live without it." 

''we write 
everything 

with 
Am base'' 

AMBASE is a revolutionary 
state-of-the-art system for 
application development and 
data base management. 
AMBASE is increasing 
programmer productivity 
worldwidefroml00-900%. In 
addition to the data management 
system, AMBASE includes a 

r--------------1 
I Mail to : 

AMCOR Computer Corp. 
1900 Plantside Drive 
Louisville. Kentucky 40299 

Please send more information 
on AMBASE DEC RSTS 
Software to : 

Name 

Company 

Address 

City 

State Zip 

Phone 

--------------" 

Don Chick and Greg Jones, 
Automation, Inc., 
Omaha, Nebraska, 
Service Bureau, using the power of 
AM BASE in an integrated 
environment with AMCOR's 
Accounting and Business Control 
Application products. 

report generator, query 
lang'llage, screen formatter and 
automatic code generator. 

If you would like to find out 
more about AM BASE, just clip 
and mail the coupon, or 
give us a call, TOLL FREE at 
1-800-626-6268. We will send 
you free information 
immediately. 

---
amcor comR~!~r corp. === 
Louisville. KY. - Atlanta. GA. - Campbell. CA. CIRCLE 3 ON READER CARD 
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From the editors . .. 

~~1 ~1! 1--
i Mr. Howle Brown Chairman ! IRUS 

Box 3043 
Pawtucket. RI 02861 
November 2, 1981 

Dear Howle, 

CONGRATULATIONS! With lots of hard work. 
dedication , late nights and plenty of inspiration you 
had a great ACCESS-11 conference. The RSJ'S com
munity and all DEC users salute you and your group 
for their efforts. 

We have hoped for some time that there could be a 
forum for suppliers of services for DEC users to 
display their products at a dedicated show. INFO, NCC, 
COMDEX and other shows have their places but 
somehow the DEC suppliers seem to get lost In the 
vastness of the expositions. The ACCESS-11 show was 
big enough to keep people busy, but not too busy to 
allow lots of one-0n-0ne talking. demonstrations and 
personalized Information. 

We were pleased to participate In the seminar part ! 
of ACCESS-11 for the second year In a row. and from 
the extra time we spent after the formal sessions talk
ing about the topics we know that they attendees 
were rewarded for coming to Hartford. 

Just a word about Hartford. Co.: The Civic center 
was large, friendly, well placed, responsive (our booth 
had the right telephone for our modem. and electricity 
to run it and the terminal) and next to the Sheraton 
hotel. The hotel managed to feed us when required. 
gave us a good room to sleep In and had the reserva
tions correct; hard to beat. 

The RSJ'S PROFESSIONAL promises to participate In 
the next ACCESS-11 and hopes that all the vendors 
and participants concur. 

Best wishes and thank you. 
Carl B. Marbach Editor. RSJ'S PROFESSIONAL I 

...... ~~~~~-i 

I have printed a letter we sent to Howie 
Brown and his IRUS (Independent RSTS User 
Society) about their conference and exposi
tion held at the end of October. I hope all of 
us spend a moment to think about what 
has transpired. A RSTS show! RSTS people 
came. RT-11 people came ('we are thinking 
of moving to RSTS'), RSX people came 
('what's a RSTS'), TSX people came, VAX 
people came and I even met some non-DEC 
users who came to see what DEC was all 
about. 

I am not sure what the attendance ac
tually was, but we think it was good for all 
the RSTS vendors. We saw more RSTS users 
than we will see in one place (except for 
DECUS) and we had full a easy ACCESS to 
them, and they had ACCESS to our products 
and services. The non-RSfS vendors. such as 
RACAL-VADIC (modems) or BASF (magnetic 
media) saw fewer people than they ever had 
in a show before. Did they see enough? They 
will decide by seeing how many sales leads 
were generated and what kind they were 
(lookers? buyers?). As a community we 
want these vendors back, and we want 
more; here is what we can do: 

SUPPORT THE VENDORS WHO 
COME TO YOUR SHOW! 

SUPPORT THE VENDORS WHO 
ADVERTISE IN YOUR MAGAZINE! 

Your support means: Ask for informa
tion from them (sign up at the show or use 
the reader service card in the magazine). 
Give them a chance to show you their prod
ucts and why they think you should buy 
them, then make your own decision - we 
want you to buy what is right for you. If 
these vendors generate enough qualified ac
tion from our show and magazine you will 
benefit. For example, there were three 
Statistical (TDM's too) multiplexer com
panies there. It was a great opportunity to 
find out what each one has to offer. 

The Vendors will be here if we show 
them we want them; only you can do that. 
There were so many good things at 
ACCESS-11 . but if you contribute there will 
be still more at the next. 

See you there! 

FIRING UP OLD #71 
A Case Study 

Dave Mallery 
The 11 /70 started volume production 

in the summer of 1975. My first machine, 
#104, was delivered in December '75 and 
has been running like the engine it is, ever 
since. We recently heard that a local in
surance company was selling off its old 70 
and by a variety of luck and instinct. go it in 
the low S50's. As delivered. it had 1/z MB of 
core. 4 DH11 AE's, a TU16 and RWS04(!) 
and a pair of RP04's plus a RSTS license and 
other gems. It had been powered down in 
March of 1981 and had been sitting in a 
clean computer room ever since. We sold off 
the RP04's and controller for a tidy sum and 
proceeded to install the rest (less the swap
per) in our computer room. My goal was to 
have the machine shipshape (?) when DEC 
came in to take it on service. After all, there 
are 3 or 4 different independant depot 
repair services today -surely they can fix 
anything. 

Once I had the electrical outlets in place, 
I re-03bled the TU 16's controller and 
powered her up. Wonderful-she can load 
address!! Quick-17765000 load address, 
60-start-she BOOTS! EUPHORIA. Load a 
memory diagnostic - EMJA?? - after a 
few minutes, reality-parity errors-hard. 

Now. fixing a computer without a 
spares kit requires some creativity and 
courage. fortunately old memory boxes 
have many repititions of the same boards 
just move-em around and you can move the 
location of the error. At this point, we also 
discovered a bad regulator in one of the 
boxes. I used Reliance Electric in Columbus 
for fixing my regulator and bad memory 
boards-they seemed to turn them around 
almost immediately. Now that the memory 
seemed O.K.. on to the major processor 
diagnostic EQKC??. This is the one that 

. . . continued on page 36 
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We've got the VT100' 
market seeing red, 

--~@ 

page 5 

Introducing the VT100-code d bl Inside, theColorscan is packed 
compatible Colorscan 10 for just an ue,with performance. Like smooth 
$3, 195. It's the first affordable d 

11 
or jump scrolling and split 

display terminal with the an ye ow screen/regional scroll. 
dramatic high-resolution • ••• Double-high/wide and 
color that businesses need. double-wide characters. Key-

The new Colorscan 10 features eight board selected set-up parameters, self 
independently selected foreground/back- testing, even a CRT saver. All standard. 
ground colors (red, green, blue, yellow, If your business needs more effective 
cyan, magenta, black and white) crisply dis- financial and sales graphs, charts, histograms, 
played in both 80- and 132-column formats. or drawings in 80- or 132-column formats, 
You also get a 128-character set, plus 128 ask about the Colorscan 10. 
special graphic symbols. It covers the whole spectrum of business 

The Colorscan boasts state-of-the-art applications. 
ergonomics too. You get a tiltable screen, Write or call the smarter terminal maker: 
high resolution displaYt and detachable key- (609) 665-5400. Datamedia Corp., 7401 
board with separate numeric pad. Central HighwaYt Pennsauken, NJ 08109. r---------------, 

I Colorscan 10 Name I ========= 
I ~:~~eme see colors. Company I D4TAM:DIA 

I D Send complete I iiiiii I product information. Address I 
I 

D Have your repre- I 
sentative call. City _______ _ I Return to: Datamedia I 
Corporation, 7401 . 

I Central Highway, Penn- State Zip I From the smarter 
I sauken, N.J 08109. I 

VTI001sareg1Stered (609)665-5400. Phone ter • I II 
trademarkofD1g1tal L RS1281 . - I m1na ma er. 
Equ1pmentCorporat1on. ---------------- ..., • 

CIRCLE 83 ON READER CARD 
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LETTERS to the RSTS Pro ... 
Send letters to: Letters to the RSTS Pro. P.O. Box 
361 . Ft. Washington. PA 19034-0361. 

According to DEC's Central Commercial Engi
neering Group RSTS / E will have certa in hardware 
items phased out over the nex t two yea rs. So me of 
these items a re of no surprise and little conse
quence. However, a few of these changes may hurt. 

Support of the following will be removed with 
Version 7. 1: KLI I, LCI I, DC I I, LSI I, LVI I, 
PR 11 , and 7-Track Mag-Tape. 

A suggested replacement for so me of these are 
(respecti vely): DLII , DLll , DZll , LPll , LPll , 
PC I I, and 9-Track Mag-Ta pe. 

The following list of devices will be supported on 
systems upgrading to 7. 1 on/y( no new system sup
po rt) until November 1983: RFI I, RS03, RS04 , 
RPR02, PR03 , RK05* and RK05F (as sys tem 
disks), LT33, VT05, VT50, IBM 2741 , DPI I, and 
Ca rd Readers. 

Some suggested replacements are: RK07 / 
RM02 / 3 for medium large disks; RL02 for small 
disks; LA34 / 38 / 120 for the hard copy terminals; 
VTIOO for the Video Terminals; DUPI I-replaces 
DPI I. 

The Ca rd Reader has no replacement - only 
o ption is to move to another fo rm of 1/ 0 . 

Hopefull y with the RSTS / E community in
fo rmed well in ad va nce thi s set of cha nges will not 
severely impact ma ny RSTS/ E sites. 

We didn'r ger your name, bur THA N K YO U wher
ever you are. 

Q U ESTIO : If Mike Mayfield is offe ring an 
Interna ls Manua l fo r Version 7.0 and 7. 1 is coming 
out soon, will there be some sort of Append ix 
distributed with the new changes in it? Otherwise a 
V7.0 manual wo uld be a waste of money. Please 
send a reply so I ca n make a decision whether o r 
no t to order the book. 

S tephen Munya n 
P.S. My fi rst yea r a nd two free issues were fa bu
lous! Keep them coming! My article will be coming 
soon. 

The manual will be in a 3-ring binder fo r easy 
upda1es. 

Another call from the wi ld! Has anybody o ut 
the re ... ? Well , this time it's a bout ... actually, I'll 
start with some co mpliments. A great magazine, I 
only ho pe that such a forum and exposure for 
R·STS will prod DEC into a ceaseless output of 
upda tes (maybe they'll even improve their - our -
BA S IC+ co mpiler, a lthough I am grateful fo r the 
time le ft me by a couple of long TKB's - I lea rnt 
TEC O !!). 

0 K, now se riously, does anyo ne out there know 
an ything a bout a decent semitic sema ntic proces
so r? Preferably, AC/ DC - both English a nd 
Hebrew. 

Natura lly, we' re fami liar with the main pro blems 
faci ng the semitic prog ram me r. Right to left 1/ 0 , 
d is tingu ishing between a lpha a nd nu meric input -a 
perenn ia l hass le when writi ng Hebrew (a nd pre
suma bly Arabic), either the use r or prog ra m must 
reve rse one of the two. But how does the program 
decide wha t to reverse (maybe acco rd ing to upper 
or lower case)? Leavi ng the dec ision to the use r 
mere ly crea tes a pro blem ra ther tha n a so lution - I 
live under the perhaps quixoti c illusion tha t pro
gra mmer are supposed to solve pro blems ... 

In our da ta entry routines we've p rovided a va r
iety of options - incorpora ting most of the a bove. A 

recent addi tion to our library was a right to left 
input simula tion rout ine, the cornerstone being 
ODT sub-mode, pretty dema nding on the CP U 
with all those interrupts! 

Repea t chorus n+ I times - has anyone o ut 
there? has a nyone out there? has anyone out 
there? . .. 

Gra tefull y, Ila n Caron, Israel 

R EAD ERS!?! 

Many tha nks fo r a marvellous publ ication. It is 
truly info rmative. 

I ha ve terminated employment a t C BC Services 
Ltd ., and have ta ken up with o ble Lowdnes & 
Partners Ltd. I ta ke pride in wearing my RSTS 
PRO T-shirt. 

Yours, Graeme Mcl o ughlin 
London, England 

Graeme. alrhough we wan/ ro spread rhe word 
abour our magazine. we suggesr you wear a suir ro 
rhe office rhe firsr few days - rhen wear your 
RSTS PRO T-shirr. 

We fi nd the magazi ne most interesting and effec
ti ve. We ho pe it wi ll hel p us improve our RSTS 
systems. 

Best rega rds, J. Peled , 
Software & Hard wa re S upport rnan 

Nikuv-co rnputers a nd data process ing ( 197 1) ltd . 
Israel 

I just read yo ur piece in V .3, #3, and felt I should 
res pond . Our Center has been running RSTS / E 
(versions 6B, C, a nd 7) on a n 11 / 40, for three yea rs 
a nd thought I might add a few "wa tch out for's" to 
yo ur list. 

The se ria l number on o ur CP is 300, (obviously 
one of the la ter machines), a nd until last yea r, had 
had no ECO's a pplied to it. S ome other hardware 
items tha t co ntrib ute to the overa ll scene a re: 

System Industries (S .I. ) 9400 Cont ro ller wi th 
two C DC 9766 drives, th ree RK05's, two 
TUIO's, two DECta pes, o ne DH! !,one DZI I, 
EIS, F IS and a pa rtridge in a pea r tree. 

We had ve ry frequent pro blems wi th our 
machine turning it s " R UN" light off. (As yo u pro b
a bly know, the "R UN" light differs in functio n 
fro m other I I-CPU's. It means o nly tha t the C P U 
has contro l of the BUS .) When we put the machine 
on maintena nce cont ract, they re placed the C P U 
backplane which virtually elimina ted th is pro blem. 
So make sure you ha ve the new backplane that is 
inte rconnected with a P.C. boa rd , not j ust wi re
wra pped. The onl y way to recover from th is fai lu re 
is to halt , hit ST ART, enable, a nd re boot. 

We found the o nl y way to ma intain good perfo r
mance is to run the S. I. Controll er with a throttle 
count of one (even two wo n't ma ke it). You can ge t 
along with two o r fo ur if yo u don't make frequent 
accesses to othe r pe riphera ls a nd don't mind "da ta 
la te'" errors when yo u do. ( BA C KUP doesn't toler
a te ve ry many erro rs of a ny type.) 

FIS may not be a ma tch for F P U, but it does 
save space in a two word floa ting poi nt math sit ua
tion. We had recentl y a n occasion to duplica te o ur 
pa tient scheduling system on a no ther hospi tal's 
I 1/ 70, (witho ut FP U) and o ne program had to be 
overla yed to ge t it in the add ress space; such is the 
difference a n FIS ma kes. 

Watch out fo r the power di stribution a bove the 
C P U backpla ne. Those plugs· pins have a tendency 
to co rrode, ca using a res ista nce to the five vo lt 
current fl ow, eve ntua lly causing hea t buildup 
which will melt the plug. I unders ta nd thi s has been 

fixed in machi nes with seria l number over 6000. 
We a ppreciate the a rt icles in RSTS Professional. 

Keep 'em corn ing ... a nd tha nks. 
Sincerely, Tony L. Wilson 

Programmer/ Ana lyst 
Spa in Reha bil ita tio n Center 

ni versity of Ala ba ma in Birm ingha m 

And we apprecia1e le//ers such as yours. Thanks ro 
you also. 

Several issues ago, a letter appeared in [th is fea
ture] regarding the ava ilability of a c. p.u. speedup 
kit fo r the PDP 11 /70. Your reply, in prin t, was in 
reference to o ur model B-11 speedup ki ts and tha t 
eval ua tions were bei ng made by POPI 1/70 si tes of 
which yo u were aware . Yo u a lso ind ica ted tha t a n 
eva luation was "due" in a subsequent issue. 

Having ad ve rt ised in yo ur magazine on occa
sions since the above "lette r" a ppea red , I thought it 
prudent to indica te now tha t over two dozen B- 1 I 
units are o perational at this time in addition to a 
significant number of o ur other prod uct, the 
Model C-XX O vertempera ture P rotection 
Sys tems. 

I wo uld be ha ppy to di scuss ei ther of these p ro
ducts or provide customer references to a ny inter
ested pa rt ies who wo uld like to write or call: 
Nassau Systems, P.O. Box 19329. Cinci nna ti, Ohio 
452 19. (5 13) 23 1- 1283 . I am frequently ava ilab le 
a lso in my Bos ton offi ce, at (6 17) 735-9704. 

I a m most interested in esta blishing the avai labil
ity, reli ability, a nd a ppro pria tneess of our two pro
ducts fo r PDP 11 's. Yo ur ass ista nce in th is 
end eavo r wo uld be deeply appreciated . I might add 
tha t advertising in yo ur magazine has produced a 
hea lthy leve l of responses ... a pproximately a fac
to r of two more than a simila r ad pl<U:ed in Compu
rer 0 Pci.<ion.< a nd Compurerworld 

T ha nk yo u. 

Thank you, Bruce! 

Yours truly, Bruce P. Alrnich 
P resident, assau ysterns 

Yo u have a n excellent magazine. You get down 
on D C a litt le too ha rd sometimes - but we're 
o nly human (not co mputer' ) a nd we a ll have fau lts 
(ve ry small fa ult s I might add ). Keep up the good 
work . Your tech a rt icles a re in terest ing, es pec ia ll y 
with ha rd wa re ( I'm in Field Service) . It 's good to 
have mo re custo mers know a bout ha rdware. It ca n 
so metimes cut d own on my se rvice ca lls. 

Tha nks , Dave Huffma n 
Digi tal Equi pment Corportion 

Thank you for rhe l'O/e of confidence. Dal'e. 

We have been ge tt ing your magazine si nce the 
first iss ue and have found much of interest. O ur 
company has been designing and programming 
syste ms using R TS for over seven yea rs and so 
have accu mula ted much info rmatio n tha t migh t be 
of in terest to othe rs. 

Since yo ur magazine has bee n so helpfu l to us . 
we th ought tha t some effo rt sho uld be made to 
contribute a nd I enclose a "Q uic k"" sort fu nctio n 
tha t yo u may thin k is worth prin ting. 

Yours fai thfu ll y. 1 eil S. Rotwnson 
Manchester. England 

We rhank you. Neil. and readers can.fi11dro 11r son 
funcrion (Don 'r Buhhle - Quick Son) 01111age 58 or 
rhis issue. 

In res ponse to Ed Horst's letter to Richard 
Marino in V.3. #. I wou ld like to ou tl ine our ex r e
rie nce with add ing cache to an 11 J4 . 

. .. continued on page 81 
(Photo Contest on page 65) 
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A TOP-DOWN LOOK AT 
INTERACTIVE SOFTWARE 

By Al Cini. Computer Methods Corporation 

THE CRAFT OF SOFTWARE DESIGN 
In "Segmenting BASIC-PLUS-2 Applications" (RP Vol. 3 

No. 1 ). we reviewed the advantages of modular (many parts) 
over monolithic (all-one-piece) software systems. Function
ally organized modules. i.e. modules which exist to perform 
one isolated independent function. make the "best" systems 
when they are interconnected using simple coupling 
mechanisms (preferably, using argument lists with a 
minimum number of arguments) . To many, the derivation 
of a system's modules is an arbitrary. artistic process - a 
personal matter between programmer and computer which 
is closed to objective study. The scientists (we prefer not to 
think of ourselves as mere "craftsmen ... and yearn for the 
day they grant Nobel Prizes to coders) among us. however, 
prefer to think of software design as a convergent rather 
than divergent intellectual endeavor. A number of compe
tent software engineers independently implementing the 
same set of user specifications will , we believe. produce very 
similar rather than entirely different results. 

Philosophically, this sort of thinking raises an in-
teresting hypothetical question: 

" For a given set of perfectly detailed specifications, 
how many different software designs are 
possible?" 

Basically, there are two different answers to this ques
tion: "infinite" and "a few ... 

If you think " infinite" is correct let me clarify that by 
"design" I mean the representation of a system in a func
tionally diagrammatic form. such as the hierarchy charts we 
discussed in "Segmenting BP2 Applications" (see figure 1 ). 
Selection of a programming language and actual coding are 
not included. 

If you still say "infinite" let me further stipulate that all 
synonymous symbols in the design process (such as dif
ferent variable names or graphic techniques that mean the 
same thing) are not to be considered as significant in this 
exercise. 

If you still believe " infinite" is the correct answer. 
please note that an infinite space is a very comfortable one 
in which to solve problems for a living. After all . if the solu
tion you select is wrong who can fault you given the astro
nomical odds against picking the right one? 

If you bravely answered "a few." allow me to carry this 
one step further and assert that the answer is ideally "one ... 
The design of a software system is an essential re-statement 
of its specifications: where two or more equally plausible 
design alternatives are possible, the specifications are in 
some respect incomplete. 

Of course. all " real world " specifications are incomplete, 
so we're back to "a few ... Software analysis and design -
the iterative processes by which we gradually converge on 
agreement between specifications and final product - are 
still human activities which elude "cookbook" description (if 
we could define them precisely, then we could program our 
machines to do them). 

Just the same. a few program design heuristics which 
facilitate the development of software systems have 
evolved and become accepted over the years. One of these, 
"top-down software development ... pursues program con
struction by defining the higher levels ("main routine") of a 
system and proceeding through the design of the lowest 
levels ("subroutines") by a process called stepw ise 
refinement. 

TELLING TOP FROM BOTTOM 
Simply stated. the "top" of an application is the part a 

user sees. while the "bottom " communicates directly with 
the machine. Information understood at the top of an ap
plication. such as names, addresses. social security 
numbers. etc .. are very abstract from the computer's point 
of view. By the same token. cylinders, tracks, sectors. buf
fers and the like seem pretty foreign to the average user. 
The purpose of a software system is to convert a user's in
put symbols into the proper output symbols by transpar
ently translating them to and from forms the computer can 
deal with. 

This translation process occurs in discrete steps at 
specific levels of the software design sometimes referred to 
as levels of data abstraction. Consider the very simple ex
ample of a program which reads a sequential file and prints 
its contents on a terminal (figure 1 ). At the highest level of 
the application. a user requests a printed listing of. say, all 
the RSTS Professional subscribers. The computer. which 
can't deal with entire logical files and complete output 
reports (setting aside PIP and Datatrieve for the moment). 
can however manage individual input and output records. 
At the next level of the application. we deal with the next
lowest abstraction of all RSTS Pro subscribers. i.e .. individual 
subscribers. 

In a stepwise fashion. we have "decomposed" the user
world data into a smaller form by refining the overall file 
listing process into individual record handling operations. 
which are executed iteratively for each record in the 
subscriber file. Since our computer (really, our programming 
language/operating system) offers instructions to deal with 
these decomposed data records (GET and PUT /PRINT). no 
further refinement is required and our design is complete. 
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Note that data at each level of abstraction flows from 
left to right within our design {the solid arrows). while pro
gram control (the dotted arrows) is passed into and from 
each refined functional module as it is invoked ("called"). 

• Iteration, where a bounded part of a program is executed 
repeatedly as long as a specified logical condition is true. 

Had our computer lacked a GET instruction. we would 
further need to refine our "GET SUBSCRIBER RECORD" 
function into sub-functions able to retrieve and de-block 
physical disk sectors. 

Any continuous stream of similar data items implies an 
interative or " loop·· program structure to process it. A 
··break" in such a stream resulting in different treatment of 
data items with certain distinguishing characteristics im
plies a selection. 

For example. lets 
modify our earlier ex
ample to list only 
RSTS Pro subscribers 
who own or use 
PDP-11 /70s (figure 
3). At the " individual 
subscriber" level. we 
need to add a function 
which tests each sub
scriber record after it 
is retrieved and re
turns a true-or-false 
flag depending on the 
contents of some 
''CPU-OWNED" vari 
able in its MAP. Our 
main program would 
use the contents of 
this flag to decide 
whether to call the 
"PRINT SUBSCRIBER 
RECORD" function. 
and our single input 
record will thus end 
up in one of two 
places: on the listing 
or in "the bit-bucket. " 
The flow of subscriber 
records is thus split by 
our application into 
two separate data 
streams, only one of 
which is printed. 

Without device 
drivers. we would 
need to write code at 
still lower levels to 
manage seeks to 
specific cylinders and 
tracks. RMS elevates 
our computer's data 
handling capabilities 
by providing instruc
tions to handle logical 
records. and the 
operating system pro
vides disk-handling 
services. so we can 
translate our user's 
data into a machine
manageable form and 
back again without 
very much program
ming. Likewise. 
Datatrieve or a DBMS 
can operate directly 
on entire collections of 
logical records and 
further reduce or in 
some cases even 
eliminate the need for 
applications program
ming. A cross-section 
of RSTS/E and some 
of its layered prod
ucts. viewed from this 
data abstraction per
spective. is presented 
as Figure 2. 

DATA FLOW ANALYSIS 

In earlier articles 
we reviewed what just 
about everyone in data 
processing has been 

RSTS/E use rs. having trouble controlling usage of 
your c ompute r sys tem? Is the re panic whe n 
passwords are c hanged? Have you ev er bothered to 
c hange your passwords a t all? System security is a 
serio us problem. Announc ing PASMAN, the inte l
ligent solution . 

PASMAN is a REACT account managem ent sub
stitute. Features inc lude: 
• Pe rforms the common REACT func tions account 

add and d e le te. Easie r to use than REACT, and 
more "forgiv ing." 

• New fea tures nev e r available b e fore . Mass c hange 
of passwords for a s ingle account, group, or the 
whole system! You supply the new password , or 
le t PASMAN make one up. 

• Identify use rs by a logical grouping (su c h as 
ACCOUNTING) and with an account d escription . 

• Reports of what account b e long to who . Identify 
use r growth patte rns , b e able to plan ahead for 
upgrades . 
In short, P ASMAN will help you to get back control 

of your system. 
PASMA is ava ilable now for on ly $350. It comes 

comple te with a through use r guide, which c an b e 
o rde red separately for SIO. A trial vers ion of PASMAN 
wi t11 manual is available for $50. 

PASMAN can also b e ordered with DUMPER, a g en-
ral purpose file dump utility. It is fast, easy to use, 

and the output is more use ful than other available 
dump utilities. DUMPER is an excellent programming 
too l that e liminates one-shot programming to ex
amin disk output data. 

The purc hase price for D MPER a lone is offered for 
$150. Like PASMAN, it also com es with a use r manual. 
PASMA and DUMPER can b e ordered togethe r now 
for the discount price of $400. 

INFINITY SOFTWARE CORPORATION 
2210 Wilshire Blvd. 

Suite 801 
Santa Monic a, California 90403 

(213) 820-2702 
CIRCLE 87 ON READER CARD 

In any software 
system, an action of 
some sort is triggered 
by each input. the re
sult of which may or 
may not be physically 
apparent . Even 
though some sub
scriber records will be 

exposed to by now: structured programming. Without detail
ing the discipline, we can recapitulate simply that only three 
control mechanisms are needed to write structured programs. 

printed, each will be dealt with according to the rules estab
lished in our program. When we count all printed and ig
nored records. we get a tally of all RSTS Pro subscribers. 

• Sequence, where program control flows sequentially 
from one program statement to the next; 

• Selection, where program control is routed into one or 
another part of a program based on the evaluation of a 
logical condition: 

Note that. in these trivial examples. the lowest-level 
blocks can be coded as individual program statements. It is 
theoretically true that the ultimate refinement of any 
design is into individual program statements. but in practice 
any large hierarchy will stop short of these lowest levels. 
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Especially when a project is staffed by more than one per
son. the "final refinement" will be delegated to the ap
propriate programmer. Also. data in even very large designs 
will rarely require refinement to a depth or more than six or 
seven levels. depending more on the availability of high-level · 
languages and record management software rather than on 
the nature of the application. 

BATCH VS. INTERACTIVE SOFTWARE 

Our industry sometimes likes to make arbitrary distinc
tions between this and that class of software or program
mer. From our brief review of data abstraction and program 
design, we can see that an applications programmer pro
grams for users while a systems programmer programs for 
other programmers. The engineers who built RMS support 
payroll software developers in the same sense that they sup
port the Datatrieve development team . We act in a systems 
role when we build screen formatting or file look-up 
routines for our fellow programmers. and in an applications 
role when we use these and similar modules to write 
budgeting or data entry programs. "Systems" vs. "applica
tions" has nothing intrinsically to do with challenge and job 
satisfaction: really good programmers can make themselves 
at home in either capacity. 

Likewise. "batch" misleadingly elicits visions of card 
readers and keypunches while " interactive" suggests CRTs. 
Peripheral devices are only accidental characteristics of 
batch/on-line applications; the real distinctions are a matter 
of software design. 

In a classical batch application. someone (the 
"operator") must gather the required input. schedule the 
proper computer job, and distribute the output when it is 
finally produced. The computer job itself is bracketed by 

"TOP" 
THE USER 

FILE OF LIST RSTS PRO 
RSTS PRO - SUBSCRIBERS - SUBSCRIBER 

SUBSCRIBERS 

' A 
' ' ' 
' ' ' ' ' ' 

·------------------~ ' 
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f Jr------------------• 
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INDIVIDUAL 
PRINTED 

SUBSCRIBER 
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' FIGURE 1. Simple File Listing Application. 
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FIGURE 2. RSTS/E and Layered Products Cross-Section. 
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FIGURE 3. List file With Selection. 

special control statements ("Job Control Language. " or JCL) 
which initiate the job, assign physical devices to logical 
units, handle errors. and generally manage "housekeeping" 
functions. 

In an interactive application. the user is his or her own 
operator. Logan and RUN procedures submitted directly to 
the machine through CRT commands replace JCL. input is 
entered as it presents itself and output is often displayed 
immediately to tt1e user. In the hierarchical design of an in
teractive application. the "top" levels will solicit and process 
control information (menu selections). and use these to 
decide which user functions to invoke. 

Many interactive applications have some "batch" 
characteristics. Imagine our simple RSTS Pro subscriber 
listing program as an "80/80 card-to-print" utility and the 
batch nature of this job becomes obvious. But "batch" is a 
matter of data abstraction rather than of procedures. A 
software system is neither "batch" nor " interactive" per se, 
but may support the processing of batched as well as in
dividual data items. 

In a future article, we'll examine menu-driven systems 
from a few new angles. • 
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POOR MAN'S COMPUTER LINK UTILITY 

When you run CALO UT from your terminal you may dial up another computer by simply 
entering the phone number at your keyboard. You are then able to work as a remote user 
to the other computer with the additional ability to move files between your system and 
the other computer. All types of files may be transferred between the computers in either 
direction. This includes binary program files. Complete communication error checking 
guarantees that the files are transferred correctly even if the telephone lines are noisy. 
The package may also be used to automate incoming and outgoing TWX systems which 
then become directly attached to your computer. 

CONTRL 
REMOTE INTERACTIVE TRAINING AND USER SUPPORT 

When you run this utility program at your terminal you are able to capture any keyboard 
on the system. Thereafter, every keystroke entered by the user, together with every 
response from their job is also presented to your terminal. In addition, any keystrokes at 
your terminal will appear at the user's screen and the system will respond exactly as if 
they were entered by the user. A complete log file of the session may be kept. The process 
of capture and release is invisible to the user. The user may be engaged in any task 
whatsoever, indeed the user keyboard may be logged off and turned off when CONTRL 
captures or releases it. 

DOC 
UTILITY PACKAGE MAKES FOUR TERMINALS OUT OF ONE 

With this package you may run up to four independent, interactive jobs of any kind from 
your terminal with context switching between them at any point in a job session. Each of 
the four logical terminals generates its own log file of all that passes between you and the 
computer. This includes straight paranthetical text which you may insert anywhere in 
the middle of a session without interrupting the job. In the session log file, each key 
stroke is underlined to distinguish it from computer responses to the job. 
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DEC DATA SECURITY 
THE SOFTWARE ENCRYPTION SOLUTION 

By Michael 8. Schwartz, Prime Factors. Oakland, CA 

If you've opted to read this first sentence it most likely 
means you've keyed on the word "security." The reason: 
Within the last year the DP community has been bombarded 
with articles describing known computer crimes, estimates 
of the much larger number of undetected and undisclosed 
frauds. and a gloomy outlook at computer privacy in the 
ao·s. 

There's good reason for concern. Information is becom
ing a currency in itself - it has value, sometimes inestim
able. Computers are the new concentrators of the informa
tion asset. They are the banks of the future. Conventional 
banks use physical security to separate their currency from 
those who would like to own it illegally. But the physical 
security of computers themselves plays a minor roll. A dial
up port is a 24 hour a day open invitation and so is absolute 
access to on and off line magnetic media. Computer crime 
rarely means physical theft. A simply copy or off-site data 
draw usually leaves no trace. Similarly, a simple wire tap 
and data capture into a microcomputer is undetectable. In 
fact, a number of crimes involved adding information: con
sider the ramifications of a furtive entry into an accounts 
payables file to write checks to a dummy company (owned. 
of course, by the white collar criminal). 

The mainframe world has acknowledged these real and 
potential hazards and is now, rather hastily, trying to patch 
the breaches in the security wall. The minis are rapidly as
suming many of the functions of the mainframe and are 
encountering the same risks. Risks multiply with the pro
liferation of distributed processing networks, word process
ing and electronic mail, minis in use by banks and other fi
nancial institutions, and corporations who are replacing 
their monthly time sharing bill with their own mini
computers. 

Yet. until now. there has been no level of data security 
for the minicomputer user other than the minimal effective
ness of standard operating system passwords and simple 
access control commands. 

This article discusses how a new concept. the GSDEU 
(Generalized Software Data Encryption Utility) developed by 
Prime Factors of Oakland, California, and implemented in its 
PSYPHER™ system. can solve these problems. This first sec
tion is a primer on data encryption. The second will address 
encryption's roll in security on DEC computers. 

As with most techniques of secrecy, the foundations of 
data encryption grew out of military necessity. A couple of 
its earliest known forms are the ··skytal" device, used by the 
Spartans against the Athenians: and the Caesar Cipher. used 
by Julius Caesar against almost everybody. Two world wars 
brought cryptography out of its adolescence and the emer-

gence of the electronic computer kicked the discipline into 
maturity. 

Types of encryption can be broken down into 2 major 
categories: ciphers and codes. The most basic cipher, the 
substitution, works exactly as it sounds. During the encryp
tion process individual letters in an alphabet are consistently 
substituted for others. The result can appear confusing, but 
can easily be broken by frequency analysis. Each letter in 
every alphabetic language has a distinctive frequency of oc
curance. These frequencies are the joy of the cryptanalyst 
(one who delights in cracking codes and ciphers. Edgar Allen 
Poe was notorious for his addiction - read "The Gold Bug"). 
Take, for example, the following substitution scheme: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789. becomes 
0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Substitution of the word "CLEARTEXT" (means unencrypted 
information) produces the ciphertext (encrypted informa
tion}: "2840HJ4NJ." 

It looks cryptic but it isn't. Because of the multiple oc
curances of ·s and ·4· in the ciphertext one could safely as
sume that these characters represent the most frequently 
encountered letters in the English alphabet: 'E' and 'T'. Given 
a minimal amount of ciphertext even an inferior cryptanalyst 
can break this cipher. 

The second type of encryption, the code, is usually 
based upon substitution. except groups (not letters) of 
elements are replaced by an alternative notation. Stenog
raphy, where words and syllables are replaced by symbols, is 
a well known code. Codes based on substitution are as in
secure as substitution ciphers and because of their design 
are particularly unsuitable for computer automated en
cryption. 

Such is the insecurity of substitution techniques. But in 
one simple step a substitution cipher or code can be made 
absolutely unbreakable.· Consider the following harmless 
series of "random" numbers: 

3 7 4 12 2 6 6 5 1 

Now. using the substitution scheme shown above these 
numbers can be used to shift the lower sequence of charac
ters to the right just prior to substituting. Thus the cleartext 
·c· is no longer ·2· but is shifted 3 digits to the right and the 
ciphertext character becomes ·s·. This operation transforms 
"CLEARTEXT" into "SI8CJPASK." The randomness of the 
shift has eliminated the tell-tale letter frequencies. Repeated 
characters in the cleartext are no longer represented by uni-
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''Don't 
buy a 
PDP11'' 

VAX, PDP & DEC are 1rade marks of Oigila l Equipment Corporation 

.-----------------------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 Mme IL 03 11 23 11 '24 11 34 11 44 VAX 11 750 

Disks RX02 RLO I RL02 RK07 RM02 RM80 

Operating System RT!! RSXllM RSTS/ E VAX / VMS CTS 

Software RABBIT RSTS UTILITIES RABBIT VAX UTILITIES 
WORD PROCESSING OTHER -------

Rental 6 Months 12Months IS 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 / 23s, hot new 11I24s and 
11 / 44s, 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 ..... " 

"ll / 750s? Of course! Call them now . . . 
Toll Free 800- 631-029 8 

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 10 ON READER CARD 
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formly identical characters in the ciphertext. This is the 
famous Vernam or "one-time pad" technique. As long as the 
series of random numbers is at least as large as the length 
of the cleartext character stream the cipher is unbreakable. 
This method is used by the hot-line between Washington 
and Moscow and it is also believed to be the only method 
used by Soviet agents. It is called the ··one-time" pad be
cause the sequence of random numbers is used only once for 
each message. While not readily evident, multiple use of the 
same random number stream will make the cipher increas
ingly insecure. 

Every encryption algorithm must be invertible. That is, 
once information is encrypted there must be an inverse 
process to decrypt it. This inverse process is controlled by 
the crypting (meaning encrypting or decrypting key. The 
keys for the previously mentioned techniques are straight 
forward . The key for the simple substitution cipher is the 
table itself. The stenographer's key is the grammar that de
scribes the ins and outs of stenography. And the key for the 
one-time pad scheme is the sequence of random numbers 
coupled with the substitution table. 

A key should be what it sounds like: something small 
and easily hidden and protected. It opens some kind of path 
to a valuable asset. In this light the stenographic key is use
less. It's bulky, and worst of all. publically known. The sim
ple substitution key is not bad, but the algorithm is. The 
one-time pad·s key seems usable and you can·t beat the 
algorithm, but what happens when you want to encrypt a 
file of a million characters? A key of a million numbers is, 
for practical reasons. out of the question. 

Of the 3 encryption systems presented we see that 2 of 
them are insecure and one has a key management problem. 
Furthermore. these examples have dealt with language 
based alphabetic systems. Just how can encryption be ap
plied to the computer's limited alphabet of 1 's and O's? 

The PSYPHER system from Prime Factors solves the 
key and security problems by employing a variant of the 
one-time pad process. First. it uses fast algorithms for gen
erating long streams of random numbers. The generation 
technique uses recursive algorithms. Recursive algorithms 
are equations that "feed" themselves. Consider the simple 
equation: X,., = X, + S (this is not a PSYPHER algorithm!). 
Every value of X depends on the previous value. and the 
equation must be "seeded" by some initial value, Xo. Let's 
say that X0 = 1. then X, = 1 + S = 6, and X2 = 6 + S = 
11 and so on. PSYPHER contains complex banks of special
ized recursive formulas that in combination produce a ran
dom number stream of a length in excess of 1 o•• numbers. 
That is, 10•• numbers are produced before the sequence 
begins to repeat itself. This number is called the period of 
the system. 

In operating such a system the user provides the seed 
(X0 ) . Each different seed produces a different sequence of 
random numbers. The series is always larger than any file 
any user would encrypt. PSYPHER utilizes a double key 
system. each key an integer between 1 and 2.1 billion . The 
result is about 4 X 10'8 possible random number streams 
each greater than 1014 numbers in length. The same "pad" 
need never be used twice and the stream is always longer 

than the file . Thus the requirements of the one-time pad are 
satisfied. 

What about the key management problem? This calls 
for a shift in nomenclature. The one-time pad 's random 
number stream was called the key. Now we will refer to the 
stream as the "pseudokey" and the seed becomes the key. 
Thus the requirement of the key is now satisfied: it's com
pact and easily secured. 

Now. how can this ultralong pseudokey be used to en
crypt the binary alphabet? The secret lies in one of the most 
basic computer instructions: the exclusive OR (XOR). This 
procedure is extremely fast and is invertible. When com
puter words are XORed against each other a bit for bit com
parison is performed. The words are aligned and if the bits 
in corresponding positions are the same. the XOR result is a 
·1 · in that bit position. If they differ the result is a 'O' . Toil
lustrate this let's encrypt and decrypt the cleartext message 
"A." 

0100000101000001 Packed ASCII "AA" 
XOR 

0001101001110010 16 bit random number 
GIVES 

1010010011001100 ciphertext 

The ciphertext is clearly no longer ASCII codes and the 
redundancy of the double 'A' has been masked. To restore 
the cleartext simply XOR the ciphertext against the same 
random number. 

1010010011001100 ciphertext 
XOR 

0001101001110010 16 bit random number 
GIVES 

0100000101000001 "AA" again 

Now we have a complete encryption system . The 
PSYPHER system prompts the user to enter 2 keys between 
1 and 2.1 billion. This unique key combination initiates the 
generation of a unique pseudokey which is XORed against 
every byte in a file until end of file is encountered. To 
decrypt, the same keys create the same pseudokey which is 
again XORed against the ciphertext resulting in an error free 
bit for bit restoration of the cleartext file . Using different 
keys will initiate a different pseudokey and the result will be 
a "decrypted" file that is as much nonsense as the encrypted 
file appears to be. The task is accomplished: the user now 
holds a simple compact key set that can unlock gigabytes of 
protected information. 

The security of the system depends on the careful 
mathematical definition of the algorithms that generate the 
pseudokey. This requires state-of-the-art mathematical de
sign and cryptographic expertise. A simple linear congruen
tial generator. as provided in public program libraries. 
makes an absolutely insecure random number generation 
scheme no matter how confused the ciphertext appears. 
Programs exist that can read ciphertext generated by such a 
simplistic system and deliver the key in just a few CPU min
utes. The PSYPHER system contains a multitude of confu
sions and diffusions in its random number generating tech-
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RABBIT-3 
JOB ACCOUNTING and 

PERFORMANCE MONITORING for 

RSTS/E VERSION 7 USERS 

RABBIT-3 is a complete performance monitoring and job accounting system designed 
especially for PDP-II RSTS/E Version 7 users. Designed as a stand alone system, 
RABBIT-3 is written entirely in PDP macro assembler for maximum operating efficiency. 
Fast and small, RABBIT-3 runs in 5K core with only a 1 % (approximate) system degreda
tion depending on the sampling rate. 

RABBIT-3 is flexible and easy to use. It's also easy to install. After loading the RABBIT-3 
tape or disk, just answer a few questions to tailor the system to your needs. In less than 
an hour of effort, your RABBIT-3 will be generating complete, detailed user information. 

RABBIT-3 is cheap. The basic system is available for $99/month. Furthermore you buy 
only the features you need to get your job done. Select from the options listed below: 

AVAILABLE OPTIONS FOR 
RABBIT-3 USERS 

u AUTO-CRASH RECOVERY 
/!jy ... automatic restart from system crashes. 

U ~~~~:e~!!~i~~!::~~~ information 
-l!jy for each user. 

U ~.E.~~~!"!:s!::V~~~ :~;~~~rma-
~ tion of user activities . 

~ R~HL[] INC. 

3336 N. Flagler Drive • West Palm Beach, Florida 33407 U.S.A. 
Telephone (305) 842-2115 

Offices in Canada and the United States 
CIRCLE 21 ON READER CARD 
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niques. Only the most careful analysis has determined that 
the pseudokey generation processes are virtually untracable 
and are without period degeneration. 

Here I"ve described only one of the algorithms employed 
in the PSYPHER system . The system offers a spectrum of 
security algorithms designed to allow the user to select a 
trade-off between runtime efficiency and desired level of 
security. Included is the U.S. Government's DES algorithm . 
an extremely secure cipher that does not employ random 
number generation techniques. The PSYPHER system is a 
complete ready to load and run module that performs 
simultaneous file compression . '" in place '" encryption of user 
defined fields within file records and encorporates many 
other security and convenience features. 

Thus far I"ve discussed some basics of encryption and 
have described the rudiments of stream ciphering (vs. the 
government's NBSDES block ciphering technique. The dif
ference is profound on all levels; from theoretical design to 
program implementation.) 

But on to the second part: Just how can the abstract 
concepts of data encryption be applied to the practical world 
of automated security? The first step is to more closely ex
amine some reasons for data protection. The following list is 
a non-comprehensive summary of situations calling for the 
reduction of data exposure risks. 

(1) Efficient banking practice has evolved an interbank net
work that transfers $400 billion daily over 99% in
secure communication channels. 

(2) The rapid move towards distributed data processing has 
necessitated constant data communications. 

(3) The automation of previously manually executed busi
ness functions has caused a dramatic increase of access 
to computer systems by company personnel. 

(4) Electronic mail systems. growing proportionally with 
word processing systems. are. and will be. in extensive 
use. 

(5) The information glut has considerably increased the 
volume of offline and off-site storage of magnetic 
media. 

(6) Public time sharing installations are widespread and on 
the increase. This includes companies who. for economic 
reasons. are opening their computers to outside users. 

(7) In the absence of telecommunication facilities. com
panies are using the postal and courier services to trans
port magnetic media. 

This list is certainly not complete. but is sufficient to 
enable a classification of the 3 major areas of data exposure: 

• Off-site and offline storage 
• Online storage 
• Communicated information (telecommunicated 

or physically transported) 

Presently the possible solutions to securing information that 
fall into these classes are limited to products that aim at 
shielding only one of the 3 exposure areas. 

In mainframe computers online information may be 
secured by '"access control systems ... complicated systems 

that define who can access what files . when they may be ac
cessed. and from which terminals. This is fine for main
frame installations. but does nothing for the DEC user. 
Hardware encryption devices have been introduced to pro
tect telecommunications; but that's all they do. And there is 
no off-the-shelf product for protecting offline and off-site 
media. The usual solution is physical security. 

This leaves the DEC security scenario in a sorry state. 
Online access control is at best limited and simplistic (pass
word protection) and the cost of the last 2 targeted solu
tions can be steep if not prohibitive. Encryption communica
tion hardware can cost $5000 per node and the cost of good 
physical security. including magnetic locks, secured struc
tures and guard personnel is astronomical. 

PSYPHER services the 3 areas of exposure via a single 
product. The guiding principles behind the development of 
the PSYPHER system were cost effectiveness and gener
ality. Previous to the design of the system Prime Factors 
determined a set of encryption system characteristics that 
would meet the needs of generalized security. The result 
was the aforementioned GSDEU. 

The PSYPHER GSDEU is a marriage between specialized 
encryption algorithms and generalized 1/0 capabilities. In 
order to accomplish its full spectrum of security tasks. the 
GSDEU must be software and have the following charac
teristics: 

• It should run standalone. There should be no need to 
modify existing software. Installation and full operation 
is accomplished in hours. 

• It should encrypt on a file by file basis servicing virtually 
all file structures supported by an operating system. 

• It should offer the user the option of employing more 
than a single encryption algorithm. This offers the data 
manager trade-offs between degree of security and run 
time efficiency depending on the nature of the data to 
be protected. 

• It should have the ability to partially encrypt file 
records. Under most circumstances only a fraction of a 
file 's contents (e.g. names and addresses) contain pro
prietary information. Partial . or '"field " encryption saves 
on run time and provides the distinct advantage of 
allowing the user to operate (sort, merge etc.) on the 
unencrypted portions of file records. 

• It should offer additional useful and money saving ser
vices. such as file compression. that should be per
formed within any utility that manipulates every byte 
in a file. 

• It should provide more than one kind of encrypted out
put to facilitate compatibility with communication 
hardware. In particular. encrypted output should be 
available in binary stream or character coded forms. 

• It should be available for use in bath or interactive 
modes. 

Now. let's examine how the PSYPHER GSDEU can ac
complish protection in the 3 areas of data exposure. First. 
the GSDEU can be used to encrypt all off-line media. On-site 
physical security may be relaxed because the threat of illegal 
copy is nullified . The result: reduced costs. In addition. file 
compression significantly reduces the amount of physical 
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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. I have used OMSI Sort since its 
original release as a macro replacement for 
SQWIKand MQWIK,theold DECtype-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 RM05 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.,, 

Editor 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 replacementfor$DIRECT 
that runs twelve times faster 

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

*Up to 50 times faster than 
$SORT 

*Costs £600-00 

rEDL TlrrB FlCUDTB 

*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 Digital Equipment Corp . DISKIT DSU are trademarks of Software Techniques. Inc 
Portland. Oregon. Maynard. Mass Los Alamitos. Ca 

CIRCLE 5 ON READER CARD 
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storage space required because of the reduced number of 
volumes to be stored . 

Second. the GSDEU protects on-line files from accidental 
or purposeful disclosure. It compensates for the inadequate 
security of standard operating system passwords. A file 
that is encrypted has its access implicity controlled . That is. 
the file itself may be accessible. but for all practical purposes 
its contents aren 't. 

Third. the GSDEU can virtually replace hardware en
cryption in telecommunications. In some ways the software 
solution is better. The absence of hardware means no instal
lation costs . no down time. and the inevitable hardware 
malfunctions are avoided . 

The GSDEU 's compression facilities perform functions 
beyond the scope of hardware devices. Compressed data not 
only reduces transmission times and costs. but offers 
greater security. This is due to the fact that repetitive infor
mation in encrypted files makes the encoded text more sus
ceptible to being broken. 

The GSDEU 's encryption algorithms can produce output 
in binary or character coded forms and records may be fixed 
or variable length. This allows tailoring the encrypted infor
mation to the computer's communications gear rather than 
the other way around . 

This completes the discussion about how the GSDEU 
can successfully service the 3 major areas of data insecurity; 
but what about the security of the encryption algorithms 
and their run time efficiencies? Presently there is con
siderable debate within academic circles about the degree of 
security inherent in each of many possible algorithms. This 
is all debated with little or no concern for the pragmatics of 
production data processing . Obviously. one does not employ 
an algorithm that encrypts at 500 bytes per CPU-second to 
continually encrypt and decrypt a 5 megabyte file . In gen
eral. it appears that the relationship between processing 
time and subjectively estimated degree of security is geo
metric: processing time increases at a very fast rate with 
the "' more complex "' algorithms. 

The solution to the security-efficiency problem is to 
make more than 1 algorithm available to the user. Then. in 
most cases where information is of extremely sensitive 
nature and re latively short length, the user employs a 
slower. more "'secure" algorithm . But when it comes time to 
encrypt a mailing list of 100.000 names. the algorithm with 
the faster runtime is the likely choice. The ideal GSDEU has a 
number of user selectable algorithms of different design 
running from 500 to 10.000 bytes per CPU-second . It is im
portant t o allow the user to determine the proper trade-off 
between runtime efficiency and degree of security. 

Let's take a brief look at the application of the 
PSYPHER GSDEU to the RSTS system . Two of the major 
data exposure areas. offline storage and data communica
tions are independent of the system and any protection it 
may provide. Therefore if an installation has weak physical 
security or is communicating data via any medium. 
PSYPHER is the only protection against data copy and 
capture. 

RSTS can only offer limited protection to online files via 
sign-on passwords and rudimentary access control pass 

codes. Just how effective are these "protections"'? Breaches 
of sign-on passwords are well known and published. High 
School students have breached both sign-on passwords and 
file access pass codes on much more elaborate mainframe 
operating systems. And studies have shown that these il
legal penetrations have occured with much greater fre
quency than have been reported . An estimated 1 in 10 
security breaches resulting in breaking federal or state laws 
go unreported. This is because such occurances would 
frighten corporate stock holders. drive away time sharing 
business. and embarass management. 

It is this writer's opinion that RSTS security will be 
breached (if it hasn't been already) when the "'work-break 
cost. " the cost of researching and writing the breach code. is 
sufficiently low compared to the value of the information to 
be fraudulently added , altered or replaced. Computer crime 
is a business. the work-break cost is simply the break even 
point in the cost of perpetrating the fraud versus the ex
pected financial returns. With the increased use of RSTS and 
VMS systems by large financial institutions. the work-break 
cost is now very low compared to the illegal gains. 

Another problem is the case of the privileged user. Un
like most mainframe installations. minicomputer sites tend 
to be lax in freely assigning privileged accounts to too many 
individuals. If proprietary data is present. the risk of some
one gaining illegal access grows significantly with the num
ber of privileged users. It's simply too easy for an outsider to 
learn the proper pass codes for global access. especially 
when the privileged user often works in common user 
rooms. The privileged account is an obvious convenience. 
But it takes only seconds to obtain the proper pass codes 
with a wire tap or a glance over a shoulder. 

Finally there 's the problem of the operators console. 
Any unauthorized individual who gains access to the main 
console has unlimited browsing power. usually without the 
need for any pass codes. Highly restricted physical access 
(other than proper encryption) is the only solution. 

In summary. the need for data security is rising . There 
must be a cost effective tool for maintaining privacy and 
data integrity. In many cases the law requires (personal . 
medical and government data) via the Privacy Act that an 
installation take all available measures to insure data pri
vacy. The PSYPHER system gives the user virtually complete 
control over his own files . PSYPHER GSDEU encryption in
sures the user that his proprietary files will remain secure 
and undisclosed independent of the degree of physical se
curity. the operating system. illegal system penetrations. 
and misused privileged user access. An investment in en
cryption is simply paying a one time insurance premium 
against a theft or accident that one hopes will never occur. 

Prime Factors is a software and consulting firm specializing in the area 
of software data security. Its primary product. PSYPHER . is presently in use 
on IBM. DG. and DEC computers. Other products ava ilable are callable DES 
modules (DESCRYPT™). an exact implementation of the National Bureau of 
Standard 's Data Encryption Standard: and PSYSUBS™. a ca llable version of 
the stream ciphering algorithms in PSYPHER. 

Michael Schwartz is owner and founder of Prime Factors. His staff con
sist s primarily of mathematica l and com puter scientists ou t of the Univer
sity of Californ ia. Interested parties should contact: 

Prime Factors. 6529 Telegraph Ave .. Oakland. CA 94609 
(41 5) 6S4-5090 • 
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TTYSET Optional Patch for 
VT 100 Width Changes 

By David Spencer. Infinity Software. Inc. 

One of the great features of the VT100 is the ability to 
switch between 80 and 132 column mode. When the VT100 
was put on the market. I couldn't wait to get my hands on 
one. No longer. I thought. would I have to hassle with trying 
to read wide reports on a VT52. 

Well, I finally got a VT100, and things didn't work out 
like I thought they would. In order to examine my wide 
listing, I had to hit SET-UP. hit the 132-COLUMN key, hit 
SET-UP again. and then run TTYSET to change my width to 
132 columns. Of course, after about doing this once or 
twice. it was time to get more sophisticated. 

There are several alternatives. One is to always run the 
VT1 OOs in 132 column mode. Another is to write two little 
programs as CCLs that do the switch and SYS() call 
themselves. My solution was to patch the TTYSET program 
to send an escape sequence to the terminal when you 
change its width . 

The following is a patch to the TTYSET program to 
switch VT100 terminals automatically to 132 or 80 column 
mode when the width is changed. This can be done easily 
because the TTYSET "VT100" macro sets "XON": a feature 
no other devices utilize. (Using "XON " to check terminal type 
is used by DEC software like EDT version 2.) 

One new variable has been added to TTYSET. WIDTH% 
is a flag to prevent sending VT1 OOs the width change se
quence each time a parameter is changed. If you wish to 
leave your VT100 in VT100 mode after switching widths. 
remove the last escape sequence to switch back to VT52 
( < esc > [?21). One note. this patch has been implemented to 
send the width change sequence to term inals other than 
your own if they are specified. 

The TTYSET patch can applied with the CPATCH auto-

patch program. (If in doubt, see the RSTS/E V07.0 System 
Manager's Guide.) 

'G/2/V<cr> 
21< tab> <tab> PROGRAM< tab> <tab>, ITYSET.BAS <er> 
• H/1040<tab>/V <Cr> 
1040<tab>GOTO 1530 IF cs= .. HELP .. &<er> 
•J<Cr> 
WIDTH% = 0% &<er> 
<tab> \ <eSC> 
·v<cr> 
<tab>\ GOTO 1530 IFCS= .. HELP .. &<er> 
• H/1240<tab>/V <Cr> 
1240<tab>G0SUB 12100 &<er> 
•Al<cr> 
<tab> \ WIDTH% = V% &<Cf> 
<esc> 
'V<cr> 
<tab>\ IF E%=0% AND V%> 1% AND V%<256% THEN &<er> 
• H/1430< tab> /V <Cr> 
1430<tab>GOTO 1500 UNLESS LEN(FS) &<er> 
' OAl<cr> 
1425 <tab> M%(4%) = ASCll(MID(SYS(CHRS(6%) + CHRS(9%)).2%.1 %))/2% &<er> 
<tab> <tab> <tab> IF M%(4%) = 255% &<er> 
<tab>\ IF WIDTH% = 81% AND M%(9%) = 255% TH EN &<er> 
<tab>< tab> Cl s = SYS(CHRS(6%) + CHRS(-5%) + CHRS(M%(4%)) &<er> 
<tab> <tab> 
<tab> <tab>! GET KB•. GET OUR OWN TO SET UP COLUMN CHANGE FDR Vf100 &<er> 
<tab> <tab>! IF WE HAVE XON AND WIDTH DF 80 THEN &<er> 
<tab>< tab>! BECOME Vf100. SWITCH TO 80 COLUMNS. BECOME Vf52 AGAIN &<er> 
<Cr> 
1427<tab>IF WIDTH%= 133% AND M%(9%) = 255% THEN &<er> 
<tab> <tab>C1S = SYS(CHRS(6%)+CHRS(-5%)+CHRS(M%(4%)) &<er> 
<tab> <tab> 
<tab> <tab> I IF WE HAVE XON AND WIDTH OF 132 THEN &<er> 
<tab> <tab>! BECOME vr100. SWITCH TO 132 COLUMNS. BECOME Vf52 AGAIN &<er> 
<Cr> 
<esc> 
' V<cr> 
1430<tab> GOTO 1500 UNLESS LEN(FS) &<er> 
"EX <cr > 

• 
David Spencer's VTEDIT.TEC, discussed in the last issue. can be found on page 70. 
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Improve your communication 



NithDEC. Just concentrate. 
We've earned our reputa

tion by designing and delivering 
dependable , easy to live with 
tape and disk controllers for DEC 
cpus . Products that really showed 
the industry how to do it. 

Now we've cleaned up the 
communications 1/0 morass, 
with a new DH-11 type multiplexer 
for PDP-11 and VAX systems. 
It duplicates all the features of 
DEC 's DH-11. And it goes well 
beyond , delivering improved line 
handling capabilities in a far 
smaller package and at signifi
cantly lower cost. 

You might say we're now 
doing for communications con
trollers what we've already done 
for tape and disk controllers -

applying the latest microproces
sor technology and some sexy 
design to give our customers the 
performance and reliability 
they deserve . 

Our newest achievement 
proves the point. To wit : just one 
hex size board, occupying a 
single Unibus slot , provides up 
to 64 lines for terminals , printers 
or other communications 1/0. 
That's eight times more efficient 
than the DEC approach . 

And our unique system 
organization means maximum 
flexibility. You can daisy-chain 
up to four remote distribution 
panels , expanding in 8 or 16 
line increments all the way to 
64 lines. You can configure any 
8 line group for an RS-232 inter
face . with modem control a stan
dard feature . Or you have the 
option of selecting a current loop 
interface. And because all your 
interface variations are made 

The new Emu/ex CS· 11/H really 
concentrates your commurncat1ons 
110 Jusl one hex size board mu/ti
p/exes up 10 64 lines 

at the distribution panels , no 
additional hardware or cpu 
restructuring is needed when 
you add channels 

You get everything you got 
from DH-11 , such as OMA on 
transmit operation and line format 
flexibility. Naturally, we're fully 
software transparent and run 
existing DEC diagnostics . 

But we like to do everything 
we do just a little bit better than 
the other guy. So we boosted 
performance to 19.2 K baud per 
line. For peak traffic . we can 
"double fifo" to 128 characters 
per 16 lines. Multiple control-
lers can be added for increased 
capacity. You get full 16-bit word 
transfers on OMA operation - not 
just byte transfers. And , of 
course, we·ve taken advantage 
of our system's high speed 
bipolar microprocessor to build-in 
extensive controller and channel 
self-test and fault indicators . 

We're concentrating on DEC , 
making the world 's best CPUs 
even better with some ingenious 
controllers . We've done it for 
tape and disk interfacing . Now 
for communications 1/ 0 . 

For off-the-shelf delivery 
(U.S. A.), contact : First Computer 
Corporation , Corporate Square. 
825 N. Cass Ave , Westmont, IL 
60559. Telephone (312) 920-1050. 

For complete information 
CU S. A ), call or write Emu lex 
Corp , 2001 East Deere Avenue, 
Santa Ana , CA 92705 . Telephone 
(714) 557-7580; TWX 910 -595 -2521 

In Europe: Emulex Corp , 10th 
Floor, Cory House, The Ring , 
Bracknell , Berkshire , ENGLAND . 
Telephone 0344 -84234 ; TELEX: 
851 -849781. 

3E 
EMULEX 

The genuine alternative. 
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SOFTWARE PROTECTION: 
WHAT IS IT REALLY? 

By Robin Robinson , Mini-Computer Business Applications. Inc. 

Mention software protection to most people and they'll 
say "What?" Mention it to lawyers and they'll say "Right ... 
copyrights. trade secrets. patents. contracts .. ... Mention it 
t o the guy who spends much of his time actually trying to 
protect the stuff and he'll groan. 

There are relatively few in the software industry 
who·ve faced the day-to-day battles straightening out the 
messes their software got into. A software house is for
tunate if they have just one full-time employee chasing 
down offenders-who run the gamut from not knowing 
any better to the out-and-out thieves. There 's a quiet insan
ity that accompanies his job, as no sooner does one violation 
get resolved than another one shows its ugly head . And the 
truth is. with a large vendor. it's normally not just one at a 
time. Few understand the dilemma because they don't face 
it eight hours a day. Hence. it isn't discussed much. But put 
a few of these "software protectors" in a room together and 
the chatter will go on for hours. Far more than the safely 
distant and pedantic recital of "copyrights ... trade secrets 
... patents. etc ... the software protector is put in the trying 
position of making others understand what these mean suf
ficiently enough to prevent the need for a courtroom judge 
to do the educating. Courts and lawyers are. after all. 
expensive. 

THE REAL PROBLEM 

The problem faced by vendors and software protectors 
is that software gets stolen. Surrounding all such thievery is 
an ignorance of what's supposed to accompany software. 
and how it's supposed to be protected by those who've been 
entrusted with it. Users of all types often do not realize that 
software is usually the proprietary property of a vendor. and 
that the use of the packages is a licensed use. Frequently, a 
"seller" represents the transaction as a "sale" and the user 
proceeds with his use of the software with this understand
ing in mind. Hence. a consultant or OEM (or even the guy 
next door) may request to purchase a copy of the users 
"property" and the user. not knowing differently. will be 
happy to provide him with one for a small fee. It's not 
unlikely that the vendor will hear about this years after the 
fact. and after the software has passed through the hands 
of three or more companies- with the first two or three of 
them now out of business. The rhetorical question presents 
itself to the software protection "Where do you suppose our 
software is now?" 

WHO GETS HURT? 

The difficulties encountered are shared by all segments 
of the industry. Unauthorized copying of computer software 

is a contagious disease. compounded by the fact that many 
of the recipients of the now " illegal " packages don't always 
know they've been exposed to the potential losses involved. 
A rather devastating example: Company A purchases a one
use license from a vendor. and then issues multiple copies of 
the packages. That's violation number 1. Company A then 
does a few other things: he sells one of his users a leased 
machine; he fails to deliver packages he·s sold ; he fails to en
sure the packages are covered by a license or sublicense 
agreement; he fails to support those packages he does issue; 
and then he skips town. This example is not too far off the 
beaten track. What Company A has done is he left a large 
handful of users holding the bag . The vendor is faced with a 
group of understandably irate users. many of whom may 
have source code. Despite an excellent contract designed to 
prevent this sort of thing. the problem still faces a vendor as 
to what to do now? Ignoring it may be the easiest choice. 
but to do so runs the risk of weakening its trade secret pro
tection . Besides. it's not unlikely that the users have formed 
a sort of modern-day vigilante committee who seek justice 
where there apparently is none. they've already paid so 
much money to Company A. they aren't about to pay the 
vendor for the packages and support they still need. at the 
vendors' usual rate. And in the wings are probably one or 
two consultants ready to take advantage of the situation. 
Try asking any of these users what they think of the soft
ware industry now and you 're likely to get run out of town. 
Ask the vendor. and the other consultants involved. while 
you're at it. Situations like these don·t leave any fond 
memories. 

EFFECTS ON END-USERS 

On a smaller scale, end-users are frequently left in the 
cold when it turns out that their supplier (OEM) didn 't have 
the rights he claimed to have when the packages were 
issued to the users. Often. the user doesn 't receive a written 
agreement for use of the proprietary software and therefore 
doesn 't realize it belongs to some vendor located miles away 
in some other state or country. It usually isn't until negotia
tions between the OEM and end-user breakdown that the 
user discovers he's gotten hold of some "hot" software - in
formation that's often given him by the new consultant he 
calls in. The vendor gets a phone call. which is frequently 
how he finds out the original licensee was messing around. 
and now the software protector has two problems on his 
hands: an end-user who maybe has his source code and no 
license agreement (and a bitter taste in his mouth); and an 
OEM or licensee who·s been violating his license agreements. 
The detai ls always vary. but can range from a user being out 
anywhere from $100 to $50.000 for the software alone. 
Sometimes more. The software protector will often hear the 
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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 
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tears in the users voice when he calls in his story. There are 
hundreds of stories like this which fall in the lap of software 
protectors. One even hears about a demonstration package 
(object code only) actually being sold to an unsuspecting 
end-user with the assurance that this applications package 
would solve his needs. The seller collects more than $7,000 
from the user and goes on his merry way. The user soon 
discovers problems with his package and . after failing to 
reach his original supplier. contacts the vendor. After hear
ing the first hundred or so tales like these. it's no longer 
news. Just another story in a long string of abuses. 

EFFECTS OF OEMS 

The unethical blackmarketeer (as well as those who 
don 't know any better) almost invariably leave behind a 
computer system that wont function and a user who's 
quarterly statements are due tommorrow. As software. in 
general. is mysterious magic to those who don"t know how 
it works. it takes a certain amount of trust for a user to hire 
a consultant on in the first place. Once he's had an ex
perience with a software thief. or a software buffoon. he"s 
not all that likely to be so easy to get along with when the 
next OEM or consultant comes along . And . he's probably 
warning his local colleagues about those .. computer guys 
. . . who"ll take you for all they can get. .. The honest and 
ethical consultant is not only faced with these effects. but 
are also faced with trying to keep their business afloat (if 
not thriving) against the competition only a blackmarketeer 
can provide (the thief having little overhead as he didn"t 
have to pay for the rights to the software to begin with . and 
he's not paying royalty fees either). Confused and bearing 
the brunt of this storm . the ethical OEM may beg in to feel 
it's wiser to follow in the footsteps of his competition . 

Not all do. of course. but again the stories abound. One 
OEM caught another consultant at one of his end-user sites 
stealing disk packs which contained a vendors software 
with whom the OEM had signed a license which included a 
clause requiring the licensee (OEM) protect the trade secret 
and confidential nature of the software. The OEM later 
wrote the vendor about the occurance. explaining he"d have 
stopped the thief if he hadn"t noticed the revolver tucked in
to the thief's belt. A more ordinary method of approach has 
been for an OEM to contact the vendor asking if one of his 
competitors is properly licensed for use of the vendor's soft
ware. This approach is frequently not used. however. due to 
the OEM's wish not to become involved in any potential legal 
proceedings. 

EFFECTS ON THE SOFTWARE VENDOR 

Not only is a vendor faced with the competition pro
vided him by other software vendors. he can also find 
himself in competition with his own pirated software. A 
licensee who·s acquired source code from a vendor may 
modify the packages to such an extent that he feels the 
packages can no longer be considered the property of the 

vendor. Hopefully. the vendor has a strong contract to the 
contrary, but in attempting to enforce it after the fact of 
distribution by the .. ex-licensee ... one loses some leverage. to 
say the least. The one advantage in a situation such as this is 
the fact that there·s a license somewhere that can be 
discussed in court. if need be. But if a software pirate has 
gotten copies of the code. and jazzed it up with a few bells 
and whistles. a vendor is faced with having to acquire a copy 
of the packages by one means or another just to ascertain 
whether or not it belongs to him. And if it does. the vendor 
will likely be spending the next few years in court. 

ALIENATED SOFTWARE PROTECTORS 

Unless one's software runs hand-in-hand with another 
vendors packages. those who spend their time trying to pro
tect software (in-house) don 't really know who one another 
are. and consequently. can 't help one another out. Hence. 
there·s no easy access to individuals who are try ing to pro
tect software for languages other than those used by the 
vendor for whom the protector works. And those who do 
protect the same language as one's own. are one's com
petitors. There·s a whole network of computer systems and 
software packages that contains. from a protection stand
point. relatively few crossroads. The result is a number of in
dividuated cells of activity. each trying to accomplish the 
same end result in terms of protecting one·s own software. 
and never having the opportunity to really talk about the 
problem. or at least have a bigger look at the picture. And 
the picture is a big one. 

IS THERE A SOLUTION? 

Unbeknownst to one anot her. there is very likely a 
small army of software protectors and vendors who·ve each 
developed methods which could be useful to the others in 
the field . There are those who've virtually become experts in 
their day-to-day software protecting; experience which 
could easily be shared. Beyond this. however. is an even big
ger opportunity: that of combining the common interests of 
protecting software (no matter who it belongs to) from 
those who are ignorant about the .. rules" and those who 
could care less about them . Hoping for legislative protection 
and assistance. or depending on one's lawyer. fails to ad
dress the problem realistically, and it's losing software ven
dors valuable time and money . . . time in which the ig
norant and blackmarkete~rs alike could conceivably cripple 
the industry. No one individual can really straighten out all 
the messes their software can get into. at least not in the 
current environment. True. there are .. tricks" which can be 
utilized to prevent theft. but there are those who are just as 
fascinated with undoing the tricks as a programmer is in 
developing them. 

The needs of software vendors and protectors have not 
been fully identified as a whole. but the need for a combined 
effort has more than adequately presented itself. Com
puters are a remarkable contribution to the business world . 
The software that makes those fancy systems play music to 
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a businessman 's ears is a miraculous 
development requiring hours and 
hours of sweat and brilliance to pro
duce. The vendor who has cared 
enough to produce a package (or SO of 
them) that will make the lives of 
others easier is to be commended. 
True. he's in the business to make a liv
ing for himself. Maybe he'd even like to 
get rich. But if he's any good at all. he's 
not riding on the wings of someone 
else's creativity and hardwork. He's 
producing something new. and 
hopefully better. And it's costing him a 
good chunk of money to do so. To then 
release this into a marketplace full of 
users who see the value (threatened 
with thieves who also see the value) 
places the vendor in an unenviable 
position. His software protection peo
ple (or person) have to be sharp; have 
to know where to look at what to 
listen for; and then have to act fast 
when something 's amiss. without hav
ing to resort too often to outside at
torneys and courtrooms who could 
very well eat whatever profits come in. 

Software protection individuals 
and efforts could well use some 
organization. The marketplace (end
users and OEM's alike) are in dire need 
of understanding the situation and its 
ramifications. Without adequate pro
tection. both by the courts and on a 
day-to-day basis. the honest and pro
ductive vendor could be forced to close 
his doors. An Association for Software 
Protection (ASP) has long been needed, 
but has only recently been formulated 
by three software vendors who share 
the same problems. It is a bright idea 
needing support and contributions. 
Theoretically, it could prove to be a 
vehicle which introduces software pro
tectors to one another and help them 
to create a marketplace in which a 
blackmarketeer wouldn't dream of 

PDP·ll® & VAX® users ... 

Com.Design's TC-3 Concentrates 
Multiple Terminals and Printers 

on a Single Telephone Line 
Cost-Effectively for the 

PDP·ll and VAX. 
• CONCENTRATION 

Many terminals- one line 

• PROVEN RELIABILITY 
TC-3s are in use world-wide 

•STATISTICAL MULTIPLEXING 
Efficiencies to 400% 

• BUI LT-IN SYSTEM MONITORS 
Real -time 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 1 

• POWERFUL DIAGNOSTIC PANEL 
Modem loop-back, unit self-tests, 
and terminal diagnostics 

Put a TC-3 on Your UNIBUS®and 
Get a DZ 11 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, tnc. 
See us at DEC USER SHOW. Booth 11 123 

For further information and the sales office for your area 
Call toll-free(800)235-6935 or in Calif. (805) 964-9852 

Com Design 
ComDesign , Inc 
751 South Kellogg Avenue 
Goleta, California 93117 

• Reqistered Trademarks of DEC 
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treading and in which end-users know the rules up front; 
before the troubles begin. The form and activities of such 
an association would obviously need to respond to the input 
received from other software vendors and protectors; in
formation which. due to the present alienation. has previously 
lacked any organization. Those interested in participating 

at the mini-computer level. are invited to contact the author 
(in writing) at 117 South Brand Boulevard. Glendale. Calif. 
91204; or Ms. Adrienne Webb, Digital Information Systems. 
Inc .. 6247 Fair Oaks Boulevard. Carmichael. Calif. 95608: or 
Mr. Dale Coleman. S&H Computer Systems. Inc .. 1027 17th 
Avenue South. Nashville. Tennessee 37212. • 

LOOK at the "tear-out" cards in this issue. 

There's a "HOT to COLD" form for rating our articles. Let us know what is most and least interesting to you. 

There's a FREE gift for you. Bring in new subscribers and collect rewards. See "BOUNTY HUNTERS" card . 

There's a READER INQUIRY card for your convenience. 





Introducing, for PDP-11 RSX, RSTS/E, and RT-11 users 

The lime Machine 
The First Dimension: Performance 

Pascal-2 performs. 
Pascal-2 programs run as fast as 
FORTRAN IV-PLUS programs-or faster. 
(FORTRAN IV-PLUS is Digital 's fastest 
PDP-11 high-level language.) Pascal-2 
code is as small as code generated by 
any Digital PDP-11 compiler or interpre
ter-or smaller. And Pascal-2 typically 
compiles at 1000 lines per minute. 

The Second Dimension: 
Structure and Portability 
As a programmer, you can write in a 
language close to your thoughts. With 
Pascal's structured methods, you can 
do the job right the first time. It's easier 
to design in Pascal than it is to debug 
in FORTRAN, assembler, BASIC, or COBOL. 

As a software manager, you will see 
the value of Pascal in improved com
munication among team members: 
they can understand one another 's 
code. Pascal's portability will protect 
your software investment: your 
programs will outlive your current 
hardware. 

The Third Dimension: 
Tools, Tools, Tools 
The compiler precisely reports typo
graphic or syntactic errors. The inter
active, source-level debugger helps 
detect deep-rooted logical errors. 
The profiler helps identify code that 
can be rewritten to speed program 

execution. Also included are format
ters, index generators, and documen
tation aids- a total of 70,000 lines of 
Pascal code. 

Our 2,000 customers use Pascal for 
such diverse applications as general 
ledger and payroll, integrated circuit 
design graphics, word processing, 
typesetting, and off-track betting; for 
trimming integrated circuits, monitoring 
particle accelerators, real-time ballistics 
modeling, and controlling saws in a 
lumber mill. 

The Fourth Dimension: 
Our Past and Future 
The core of our technical group has 
been together more than a decade. 
Our Pascal-1 compiler entered com
mercial use in 1975. Before releasing 
our PDP-11 product, we delivered 
Pascal-2 under contract to two major 
computer manufacturers for three 
different processors. Now we're mov
ing Pascal-2 to Motorola's MC6sooo, 
to Digital 's VAX-11, and to the UNIX 
operating system. We're committed 
to Pascal for the long term. 

Call or write. We'll send benchmark 
details, a product description, and a 
free copy of the Pascal-2 manual 
(specify RSX, RT-11 , RSTS/E). 

PDP, VAX, RSX, RSTS/E, RT-11 , and FORTRAN IV-PLUS are 
trademarks of Digital Equipment Corporation. MC68000 
is a trademark of Motorola Inc. UNIX is a trademark of 
Bell Laboratories. 

Rlscal-2: The Dimensions of Performance 
Ask for a free 18" x 24" poster of this photograph. 

Network Computer Services 
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Sydney 2000, Australia 
Telephone : 211-2322 
TLX : 25523 
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6400 Roberts Street, #390 
Burnaby, BC Canada V5G 4G2 
Telephone : 604-291-0651 

Hourds Computing, Ltd. 
7-8 Mill Street 
Stafford ST16 2AJ , England 
Telephone : 0785-44221 
TLX : 36540 

Real nme Products 
1 Paul Street 
London EC2A 4JJ , England 
Telephone : 01-588-0667 
TLX: 884971 

Rikei Corporation 
1-26-2 Nishi Shinjuku 
4316 Shinjuku-ku 
Tokyo 160, Japan 
TLX : 24208 

AC Copy 
Kurbrunnenstrasse 30 
D-5100 Aachen 
W. Germany 
Telephone: 0241-506096 
TLX: 832368 
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Periphere Computer 
Systems GmbH 
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D-8000 Munchen 90 
W. Germany 
Telephone : 089/681021 
TLX : 523271 

Oregon 
SoftWare 
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TWX : 910-464-4779 
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ATPKED: At-pee-kay 
BASIC-PLUS LINE EDITOR 

By William L. Baker, Pig Improvement Corporation 

1.0 ABSTRACT 

This article describes the implementation of new com
mands for RSTS/E version 7.0 utility ATPK. The commands 
will take some of the unfriendliness out of the otherwise 
friendly BASIC-PLUS environment by combining the func
tio11ality of ATPK with editing of basic without the use of an 
editor program. 

2.0 BACKGROUND 

The principal advantage to BASIC-PLUS is programmer 
productivity through the interactive program development. 
Productivity is sacrificed when the programmer must con
stantly switch back and forth between basic and an editor. 
In the native BASIC-PLUS environment the programmer has 
the choice of retyping the line or using an editor after saving 
the program. The inefficiency of the procedure is quite pro
nounced when learning or modifying large programs with 
multi-line basic lines. The ATPKED modification provides a 
simple substitute command to improve programmer 
productivity. 

3.0 MAKE NEW FRIENDS 

The ATPKED modification provides the programmer 
with an extended program development environment in
cluding: editing, control-C interruption, logging, run-time 
system switching, and indirect command files. 

3. 1 Commands 

3.1.1 STANDARD ATPK COMMANDS 

The programmer should be familiar with ATPK. See 
"RSTS/E V7.0 Release Notes," September, 1979 Sequence 
17.1.1 N. Pay close attention to the section on control 
characters, quoted control characters. the use of control-M 
on page 4 of 9, and "Other features" on page 9 of 9. 

3.1.2 NEW COMMANDS PROVIDED BY ATPKED 

$EXIT Abort ATKP and close the PK job. This command 
replaces the use of control-C to end a command file 
from the KB: and simulates the native environment 
for control-C. 

$X Execute to last $Substitute command. This com
mand provides the ability to change the same string 
several times. 

$S line-number Xstring-1 Xstring-2Xinteger-1 Xinteger-2 

Substitutes the integer-1 occurrence on integer-2 
line of string-1 with string-2: X is a delimiter and 
may be any printing character: the space(s) are op
tional between the " $S" and the delimiter. The basic 
line is listed upon successful edit. The "T is re
moved from error lines. 

The basic line number may be modified by the 
$Substitute. This will cause a clone to be generated 
and listed. 

3.2 Examples of Operation. 

ATPKED EXAMPL =KB: 

Ready 

NEW EXAMPL 

Ready 

10 

Ready 

! THIS IS SOME TEXT & 
! AND SOME MORE 

$S 10 /E /EMORE I 

10 

Ready 

$X 

10 

Ready 

! THIS IS SOME MORE TEXT & 
! AND SOME MORE 

! THIS SIS SOME MORE MORE TEXT & 
! AND SOME MORE 

$S10/ MORE/ I 12 

10 ! THIS IS SOME MORE MORE TEXT & 
! AND SOME & 
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Ready 

$S10/10/100 

100 ! THIS IS SOME MORE MORE TEXT & 
! AND SOME & 

Ready 

100 PRINT LOOP \ SLEEP 2 \ GOTO 100 
RUN 
EXAMPL 02:26 PM 15-Sep-81 
LOOP 
LOOP 
LOOP 
IC 

Ready 

4.0 INSTALLATION 

4.1 Patching ATPK 

Apply the patch to ATPK.BAS source containing any 
DIGITAL supplied patches. This patch was based upon edit 
level: V7.0-07B a.JUL-80. 

4.2 ATPKED 

Append the ATPKED modification to the patched 
ATPK.BAS. Compile as you choose considering non
priviledged users etc. 

4.3 Considerations 

4.3 .. 1 Do not trade an editing bottleneck for a some other 
bottleneck. That is, you may not have sufficient pseudo key
boards available and you must consider that the total over
head (extra job, memory, etc.) may be greater for ATPKED. 

4.3.2 ATPKED is a tool to extend BASICPLUS and not a re
placement for EDT. 

4.4 Helpful Hints 

4.4.1 CREATING INDIRECT COMMAND FILES 
UNDER ATPKED 

When creating indirect command files under ATPKED 
enter two underscore characters before ATPK commands 
lines to prevent ATPK from executing the commands im
mediately, example: 

PIP TEST.CMD =KB: 
__ $@TEST1 
__ SWAIT 
IZ 

4.4.2 ENTERING BASICPLUS LINES 

When entering BASICPLUS lines under ATPKED enter 
an underscore character before a line beginning with .. , .. as 
ATPK will not send comment lines to the pseudo keyboard . 

1 EX TEND! **** ATPKED APPEND CODE **** 

5 0 
I 

55! 

41 0! 

810! 

107 0! 

1075 
\ 

2025 

3 099 ! 

3 100 

I -- - - WLB 

41 0 
810 
1070- 1079 
3099-3300 
4 100-44 00 
13000-13999 
14000- 14999 
1600 3 
16030-16500 
19030- 19032 

DELETE LI NE 1 BEFORE APPEN DING TO ATPK.BA S . 

11 - SE P- 81 *** NE W CO MM AND MODIFICATION *** 
MODIFI CATION VARIAB LE DEFINITIONS 
HODIF I CATI ON SUBRO UT INE S 
SUB CONS TANT S 
NEW COH HAND INTERPRETER ROUTINE 
CTRL C RES TART 
SSub ROUTINE 
SS EDIT ROUTINE 
JUHP TO BA S IC READER AND SUPP RESS CTRL C EC HO 
BA S I C LINE READER 
TRAP ROUTINE 

********************************************************* 
* * WATCH FOR COHH ING ATTRACTIONS * 
* * RES TORE THE BA S I C LINE THAT WAS CHANGED 

IN THE LA ST SSub s titute CO MMAN D. 

* SL / ..• OPEN/CLOSE/ LI ST/ PURGE THE LOG FIL E . * 
SFr1 FULL SCREEN EDIT, * * * ********************************************************* 

*** NEW CO HH AND HODIFI CATION VA RIABLE S *** 
L.* 
SUB.BASIC.LINE.NO% 
SUB. CR% 

LOCAL VARIABL ES DOCUHENTED IN CONTEXT 
BAS IC LINE NUMBER USED I N SSub s titute 
POS ITION OF THE END OF LINE CHATACTERS 
CON S TANT, CARRIAGE RETURN SUB . CR $ 

SUB. ERR HSG $ ERROR ME SSAGE SENT TO ERROR ROUTINE & 
SUB, HIT S% 
S UB,L F$ 

CO UNT OF OCCURENCE S OF THE SEARCH S TRING & 
CONSTANT , LINE FEED 

S UB. LINES 
S UB . NO .EXTEND% 

NEW LINE EXTRACTED BY BA S I C LINE READER 
SWIT CH TE S TED BY BAS I C LINE READER: 

0 EXT END MODE L INE S CON TINUED 
WITH CR-L F 

NO EXTEND HODE LINE S 
CONTINUED WITH LF -CR- NU LL 

SUB,NOEX,ERR% S WIT CH SET BY BA S I C LINE READER TO TE LL & 
THE SSu b ROUT INE THAT EXT END LINE WA S 
REJE CTED IN NOEXT END MODE. 

SUB ,POS% 
SUB, REF'$ 
SUB , REF·, COUNT% 

SU B.R EP. LINE. NOZ 

SUB .SAVE,COHHAND$ 
SUB ,SRCH\ 

CURRENT POS ITION WITHIN A TE XT L IN E 
THE TEXT TO REPLACE THE SE AR CH TE XT 
THE OCCURANCE OF THE SEARCH S TRING 
THAT I S REPLACED 
THE CO NTINUED LINE NU HB ER WH ERE TH E 
S EARCH WIL L STAR T 
SAVE AREA FOR THE LA ST \ S COHHAND 
THE SEARCH TE XT TO REPLACE D 

SUB . SW% 
SUB , TEXH ( 100> 
SUB.TEXT% 
SUB.TE XT.REH\ 

REA t• ER & 
& 

SWIT CH TO ACTIVAT E THE BASIC LINE 
ARRA Y FOR THE BA S I C L IN E TEXT 
COU NT/ I NDEX OF BA SIC TEX T ARRA Y 
PORT ION OF P~ RESF'ONSE SAVE D UNTIL THE 
NE XT RESPONS E I S RE AD 

*** NEW COHH AND HODIF I CATI ON SUBR OUT INES *** 
1400 0 - 14999 F.:t•I T THE >S CO HHAND LINE 
SSub COMM AND EDI T 

14 950 S END HES SAGES TO THE 
HESS AGE RO UTINE 

16500 SAVE AN[1 COUNT BA S I C 
TE XT SAVER 

*** NEW COHHAND MODI F I CATION CONS TANT S 

SUB, CR$ =CHRS <13 %l 
SUB,LF \ =CHRS ( 10 %l 

GOTO 3 100 

' CARRI AGE RE TU RN 
! L I NE FEE D 

! JUM P TO THE OUR CO MM AND IN TERPRETER 

USER 

LINE TEXT 

*** 

******** NEW COHHAND I NTE RPR ElER RO UTINE ******** 
THI S ROUTINE WI LL TE S T THE INPUT CO NTROL LI NE FOR THE NEW 
CO MMANDS: 

& 
& 

>E XIT 
\ S , ', 

ABORT THE P~ JOB AND ATP~ED 

SU BSTITUT E S TR ING FOR NE W S TRING & 
sx EX~ CUTE THE LAS T l Sub s t1tute 8 

IF LEF T <CTRL. LINE S 12 Z> = 'lS ' THEN 
SUB . SAVE,CO MH AN D\ =CTRL . LIN E\ 
GO TO 13000 

! TEST FOR SSubs l1 tute CO MM AND 
! SA VE THE COMM AND FOR THE l Xecute COMMAND 
! GO TO THE I SUB CO MH AND RO UTI NE 

&. 
~ 

& 
& 
& 
& 
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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 
RKO?EA 
RK711EA 
RL02-AK 
RL211-AK 
RL01-AK 
RL1 1-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 II 
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 Un its 
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: 
1-800-874-9748. 
In Florida, call 
(904) 434-1022. 

COtv1PUTER 
&TERMINAL 
EXCHANGE 

We're The Suppliers 

114 East Gregory Street Pensacola, FL. 32501 

DEC is a registered trademark 
of Digital Equipment Corporation 

CIRCLE 14 ON READER CARD 
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3 1 20 

3 1 50 

3300 

4 1001 

' ' 

43 00 

4400 

l F LEFT<CT RL.L1N£ S, 2%>= ·s x · THEN 
CT RL .LINE S=SUB. SAVE.COMMAN[1 $ 
GOTO 13000 

! TEST FO R SXe c ute CO MMAND 
! RESET CURR ENl CO MMAND TO LAST SUB COMMAN[1 
! JUMF· 10 s Sub COMMAND ROUTINE 

If. l LFr<C TRL.LINL• r ~Z>= • sl XI T " TH EN 19200 

1 ABO RT ON SEX !T COMMA ND 

r.010 :!03 0 

1 NO MAT CH FOUN [1 ON DEC Ok OUR COMMAND S SO SEND THE 
! LINE TO THE f. ' I\ JOB 

•*t* LON lR OL C RESlART ROUTINE **** 
f ' l~l S ROU lTINE ATTEMF'T S 10 RL STARl ATPK AFlER l ti E U S ~R Hll 
C.ONT kOl L AND AT BL S l S IM ULAT E Tt~E ' REAL WOR LD ' ON THE t·~ JCJB . 

WE. GEl H E F~ E nwu lH E l kA F' Al 19032 . 

I f;P , / LGi. = 0 
f t\ f.'Ll!-.C HEC." %= 0 
J N.Al% = 0 
lt~ . CH% = :! 
f\j-(' J.N% ~- J 
t t~ S l . LI -th: '!< = ·· 
F·t, . s1 A ru ~,·~= o 

F'UT. C OU rH/~ =:: 0 
Wfd T, LO MMi. :c 0 
WAkNING . C rll C ~% = 0 

• SE l' IMP OHTA NT i f lHINI\ ) VARIA BLE S TO CONDlllON 
• FO UN [• (1T lHE S TM.;1 Of ArF·t-. Al Ll NE :!000 O:.NJ 1 
I f1 SSUMlNG Hi t CO NTF\OL r ILE rs "l\B: •. 

s u11. ~, w% =O ;~ 

hUf1. 1 LXTi.= 0% 
Slllt .1rnE,.. . t-RR%=0% 

1 RE SET MODS S WITC HE S 

L .L1, =SY S( C HRi (6%)tC tiRi< - 4 %)tCti R $ <Pl\ , l\B% > ~ CH Rt< 3l ) ) 

LU IQ ;~ :: 1 0~~6 % 

GD ~· Ut.1 l 0010 
GOl c1 ~:~ooo 

• f·' f1 SS TflF Cl RL / C ON TO THE F' t\ JOl~ W l TH A f"Of..:CE:. 
1 ..:: El NO ECHO SO THAl ONL 1 Ur!E: "'C I ~1 (C H(ffi.l 
I GO cu (-i tWF' t\ESF'UU SL S Fh'. OM Tll f '(\ 
1 GO TO MAlN LU l)r" 

J300 0 1 *~-~ ~ 5:J b s t 1 tule CO MMAND ROUTINE **lt 

J ·~ 1 to 

13 4 0() 

1 3 41 0 

13 460 

THl S ROUT I NF W l LL 1..,0 rJl ROL ALL F'Hf'.1SES Of EX[ CUT l UG I Hl:. <f. Sub : 

l.. EDIT THI CDMM1~1Ht Af\GUMErHS . 
REA L1 THE f 1 ~ S I C LINE I NTO AN ARRAY . 

3 . F l N(1 THL ~O ~ llION AN D LI N[ FOR THE S! Ah'.LH STRING . 
4. ht'.IH Hff ~) U l1 S lITLl lI O N. 

~ . fd:_M(.1 1.'L I Ht ' ~ ' r f.:UM E f~RCJF: liAS l C LI NI S 
6. t Hrt h 11 I HI. J:i A S J I L J;J( tl Ur1BL R WA ~· CHf-1N(1E11 C CLDNLJ.IJ , \ 
/ . ;:.1~ ·1 'YF'I t Hl Fl'.1 :::- 11 t F) l l (J I HI:_ 1'1\ . 

f-1 L 1 5 r r Hl 11.:, , , L lrJl . 

1 (10 E: J1J r l HE 'f> S CO MMiiNLI 

GOfO 20u0 If S UB.BA 5 1L .LI NE . N0%=0 ~ 

l M .<ORT COMMANt• lf" [[1I T f' AS~; E s ~~ ERO l JtJF NUr1HCr..: 

s ui:i . s w;~ ::: 1·~ 

:::.l lf<, 1 E.<l ;. = O/. 
( i ll! ~ . 1 EX l. F:f'_M'I>= '' 
(_,. Q Cj lJf1 l v(\l)(.o 

1 ~ETLJP LJ ST CO MM AND TO PASS 10 THE Ph 
1 SEl SLH-1 S Wit U-1 TU lELL t'-1ltd-' LOG ROUTH~ ! TO ACTl Vf°1 TL 

THE l:lA ~· ll. L ltlE f..:l:. t~ l! ER 

t ZFRt i 1 HE !T X r l ! Nf L OLJr.J f 
1 RL~r l TH t lE (l LI I 1 OVFR FROM lHE PR l V l OUS PK RE St ·Ot, SE & 
I Gt) ~·~- ~-111 ft ll l l '-. 1 t Ohni::.rw (-1tm C ul LECr !H I:. tlf-1 S ir LJ:rH-

1 F SLH.l. IWEX. EF:k/. THU~ ' UE< . tW!. Y , [f\f~ i:. ::(• 

· llt•.!. f.'h;ri •,1_, $ =· ' N(l 1£.;(l f L•U N ll l. N N(l!- ) ll:: rH I 11 (1J.1L' .i. 

(o.u 'J lJH 1 •1 9 ~10 & 
GOlO ~000 3 

' lt·S I f.Uk'. f 'h'OHU:. r1 1.HlH rWLYlENV HOJ!L ANJI [ ,( l [ND lll'..S I (; 
I f.:E S f I E r.:Ror~ S W 11 CH 
1 SETll~ lRRuR ML SS AGE 
• £, UH) hESS AC1F 
1 GO B AC~ FOR ANOTH~ R CO MMAND 

SUfi . H l l S/. =0% 

I INI T COUN l OF OCCURlN CES Of- THl SE~RC H sr RING 

~rlR L. LIN[/. =SLJ B. REP . LINE . N0% TO ~ Ul:,lE X lX 

SLJfi . ~·lJ S /.=· 1 /. 

I STARl L Ou~ING FOR SEARCH STRIN G STnR lTNG AT fHE REQUE STLD 
CONT J HUF l.t L 1 t!E r>1 UM f1L h' S. 

1 S El S fARTINt• L I NE POSITION TO 1 

SUB.POS%= INSTR <SUB.PO S%1 SUB,TEXT , CL. LI NEX>,SUB.SRCH ' > 

! FIND POSIT ION OF SEARCH STR I NG 

13 480 

1.3550 

13560 ., 

J.3600 

13650 

13660 

' ' 

13700 

' ' ' ' ' ' 

13990 

l 3999 ! • 

14000 

14050 

' \ 

IF SUB.POS%=0% THEN 13550 
ELSE 

SUB.HITS%=SUB.HITSX+1~ 
IF SUB . HIT S%=SUB,REP,CUUNTX THEN 13600 ' 
EL SE 

SUB.POSZ=SUB.POSZ+LEN<SUB.SRCH• l 
GOTO 13460 

! SKIP OUT TO TRY NEXT ~INE IF NO HAT CH. 
COUNT OC CURANCE 
GOTO REPLACE ROUTINE IF DE SIRED OCCURAN CE FOUND 
OTHERWISE AD.JUST f·OS ITION PA ST CURRENT HIT 

GO LOOK FOR THE NE XT OCC URANCE 

NE XT L. LINEZ 

! END OF LIN E SEARCH LOOP 

SUB . ERF~M SG ' = ' Te : t e :.: h a usterJ before n1 a t c h • 
OOSlJI! 14950 
GOTO 2000 

1 SET PROTE ST THAT SEARCH WA S UN SUCCESSF UL 
1 GO SE N)) ERROR 
1 GO BA CK FOR ANOTH ER COHHAND 

SU8.T EXT , <L.LI NE%J =LEF T<SUB. TEXT\CL.LIN E%> , SUB.POS% - 1%>+ 
SUB.REP \tRIGHT<SUB . TEXT , Cl . • LINE% > , SU8.POS%t L EN CSUB. SR C t~\ )) 

g 

1 MA KL I HE S U f l ST l TUT l ON S. 

IF ASC II <S UEt .J EX T, <1 >J=63 % THEN 
Sllfi , 1 !:.X ! \ ( 1%>= RifJHT (StW. TE XT' ( 1%), 2%) 

I l~ HEC K r f Hf\ S I c LI NF wr~ s AN l RROr..: LI NE 
t f iNl.I k[MI H.'( l'HE ' ? • 

.Ir L . LJN /_ ;~ 1;~ IHEN 137 00 ELSE 
L . tWMY. = J % 
L .N UH%=L .N UM%+1% WHI LE Hll.l (SUB.TEXT \ (1%) ,L. NU MY. , 1% ) ·= ' O' i 

AND Mll.l (S UB.TEXT \ ( 1% ) , L.N UM% 1l% ) = ' 9 ' & 
SUB . BA S C C .LINE.NO% = VA L <LE ~T <SUB.TEXT i C1%),L . NUH% - 1% )) & 
G010 1 3670 J F SUB.9ASI C. LINE . N0% =0% 
GOTO 13700 

• CHEC~ JF THE FIRST LI NC WAS CHANGE D 
! F I ND lHE NUMBER OF DIG[TS IN T f~E BAS I C LINE NUMBER 
t RE SEl ! HE LINE NUMBER JUST IN CASE IT WAS CHA NGE D 
1 CHEC h FOR NULL NUMB FR AND COM PL AIN IF FOUND 
! ShIP ERROR ROUll NE 

ON ERROR GOTO J 9 000 
SUR . LRRMSG ~ = ' M od 1f1ed ba s i c li ne nwn1ber i s 1nva l1 d ' 
f:•O SUH 1 ·1 .Yc;O 
GC•TO 2000 

! RE SET ERROR EX IT AFTER ~OMB ON 13660 
1 COMf "LAIN ro USER 
I RETUR I~ roR NE XT COMMAND 

GOStrn 2 3 00 
FOR L .L IN E/. =1% 10 SUB.TEXT% 
CTRL.LINEi =SLJR.TE XT \ ( L, LI NE%> 
GOSUf.i 10000 
NE XT L.L JNEZ 
GOSUF.i 2:!00 
CTRL . LINEl = ' LI STN H' +NUM•< SUB. BA S! C.LlNE . NOZ l +CR. LF • 
GOS UB 10000 

I SET NO LOG ro "RET YPE' BA SI C L. IN!:. 
I START Loar· FOR EACH CONTINU( LI LINF 
• SET Uf'' NEXT LINE TO SENI1 
1 SFNI• THE: LINE 
t END LlNE LOOF' 
• R£:SE1 LDGING 
1 SETU~ REL I ST OF EDITED LI NE 
1 SE/ff1 LJST REQUES T AND DI SF'L AY f\E SF·ON SE FOR USER 

GO TO 2000 

! RETURN TO GET NE XT CO MM AN[1 

*** * \ Sub CO HAN D EDIT RO UTINE 

1 FORMAT or ~ Sub s tJtute COMMAND: 

I WH Ef~E : 

() 

d 

IN J1I CA TES or·TIO NA L NON IN Mf·'ORTMH SY NTAX 
~A S JC LI N[ NUM BL R 
J1 (1 I MlTE f~ CH.'1RHC TE F~ for.;,: ALL A f~GUMENT S . THf" FTf~ S l ~ 

l ~~ t'1SSIJMll1 FOf~ ALL f"OLLO WI NG M..:GU MENT S i 
S E- AR CH STRirrn & 
t.;L P Lt1CC_ STF: I tW 
OCC Ul\ANl E WHERE REPLACE I S TO OCCUR <DErAULT=l > 
C' ONTIUE(I LlNL NUMBl:.F" 10 START SE ARCH 
(J.1U· AUl f = l 1 

su~.BAS I C . l 1N[ . N0% =0% 

!:; l.J J;! .f\Cf'•t. ::: • • 

SUB.R Er· . COUN1% == 1% 
SUB.RFF' , LTNE . N 0% ~ 1 % 

1 llJf I A .. :GUMUH S AtW SEl [1 f:TAUL TS 
L.C S = CVl \i C M IDCCTRL . LI NE$, J%~LEN <C TRL. LI NE S >- 4%),8% ) 

L. FLD~~ = l % 
L. FLD% =L. FLD%t1% WHILE HID CL.C S, L , FLDX,1 %> >= ' 0 " 

AND MID <L.C ,, L.FL D/. •1 %> <= "9 " 
SUB .ERRHSG,= ' Bas 1 c line nuru be r• 
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FROM STATISTICAL MULTIPLEXORS 
TO COMPLETE DATACOMM NETWORKS, 
EVERY DCA COMPONENT IS 

ENGINEERED 
TO EXPAND 
DCA protects your initial investment in statistical multiplexors with the lowest-cost 
network growth in the industry. So you can start with a small data comm net
work today, and expand or modify 
it to meet your needs tomorrow. 

Our System 115 statistical multi
plexor can be used in point-to
point networks to support from 2 
to 32 asynchronous terminals at a 

DCA point-to-point networks support 
from 2 to 32 ports. Our System I 05 
supports from 2 to 8 ports. 

remote site. DCA's statistical multiplexing assures excellent response time, 
character transparency and error-free transmission. 

DCA's multipoint multiplexing configuration serves a number of 
remote terminal locations with just a single telephone line, for 
substantial savings in phone-line and hardware costs. DCA users 
have benefited from multipoint 
multiplexing since January 1979. 

DCA's System 205 is a statistical 
multiplexor designed for DEC 
UNIBUS* -based computers. The 
205 requires only one UNIBUS 
slot to emulate up to 16 DEC 
DZ11 modules and a 128-port stat mux. This 

oCA·s multipoint multiplexing permits several 
remote locations to share a single phone line. 

greatly lowers hardware costs and improves response time as well. 

Because of DCA's unique modular design, all of the above networks 
could easily expand into larger, more 
powerful networks. As the master 
network processor, System 355 
gives terminal users access to any 
host computer anywhere in the 
network. In addition, the 355 sup
ports up to 126 ports, 44 
of which can be high
speed synchronous trunk 
links. Several 355's can 
be combined to greatly 
expand this support. Fea
tures include port conten

Complete system compatibility allows DCA 
networks to grow without growing obsolete. 

tion, switching, unlimited routing, X.25 support and a network man
agement system built right into the product. 

Total system access and unlimited network growth at very low cost- that's the 
DCA advantage. For complete information, call or write for our 16-page brochure. 

"TM Digital Equipment Corporation 

lliiiiii9l~ l c::!c:~ 1 ""'iiiiiiiiiiiiiiiCilRCi~i
6

i
1

i
0

iN iREAiiDEiRiCAiRiD iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
ENGINEERED 
1DEXPAND Digital Communications Associates, Inc. 303 Technology Park/Atlanta, Norcross, GA 30092 404/448-1400 
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1405~ 

'\ 
'\ 
'\ 
'\ 
'\ 

14060 

\ 

'\ 

14080 
'\ 

' '\ 

1 4 085 

14090 

SUR. BASIC . LI NE.NOZ=VALCLE rT CL.C••L. FLUZ - 11 11 

1 STRIP OFF i S , CR - LF 1 AND LEADING SPACES 
1 SET FICLD INDEX TO 1 
' LOOh FOR EN[• OF BASIC L!Nt NUMB ER 
' SET ur ERROR MESSAGE 
' EXTRACT 8A b lC LI NE NUHBER AND CHECh ALL NUMERI C 

G010 14900 IF SUB.BA S IC.LINE .NOZ=OZ 
L. C ~ ~cvTil ( k!GHlCL.c i , L . FLD%>18%) 

L . DLM i =LEFT(L , C S1l% 1 
SU B. ERRM SG ~ = "D el1~e ler not foun d ' 
GOTO 14900 IF L . DLM• = ·' 
L. Ci> =- RIGHT ( L . c i , ~;o 

' CHECh THAT BASIC LINE NUMBER WA S NOT Zt RO 
1 SlRlP BAS IC 1. JNE NUMBfR OFF Of THE COMMAND AND 

STRIP OFf LE~DJNG SPACES 
' 1AhE THE NE XT CHARACTER AS THE ARGUMENT DELIMITER 
1 &ti UP UEL[HlTtR ERROR Mt &S AGE 
' CH~Lh IHAT WE HAVt A DELIMITER 
1 Slk!P OFF DELlMlTER 

t ,f L11%=INSl"l1% 1L . L1>d ,JILMS) 

SIJB . ~RCHf>-=lLf t CL . vt. r l . Fl ri'.. 1%) 
··llf:I. r~t·' RM:~U 1 = · ~·~a r r h s t r lnc riot found ' 
, ,1-1 I 0 1 49 1...'0 l I "\ Ufi. •.; f.·CHf. "-- • • HtW LCN C SU B , Sk CH._ > =0% 
L . L .. =RlGH T<t . rli.• L . n DX+t;. , 

1 LOUt\ I-Uh' !HE:. t.Nfl OF JHE. SEAh'CH STRING 
1 SA~t lHl SE AR CH STR ING 

SE l UP ENRO~ MLSSAGL 
A~f. , ... ·r l f H . Ak"..:.H ~. lt,' lN(, r s NULL 

I S fhl~ r 1 ~ F SEARCH b lRING rROM COMMANL1 LINE 

l , /- LL1% = It~ST~• 1% , L . LS, L .!1 LMl>l 
~U~ .ERRMSU ~ · ~eFl~ ~e • ~r 1n~ n.1~ not be null without del1 n1e ter ' 
h lJIO 14900 CF LEN(L . L " )=O Z IF L . FLDZ=OZ 
I .ILl•'>· l EtJ<L . C1i >-11Z lF L . FL DZ = O% 
SUB.kEP~=LEFT<L.C \, L.FL Di:: - 1% ) 

L . C$-Rll1Hl<L . c s , L . F LDZil ) 

I LOOI\ FOR I Ht-. lNLI Of I Ht h:E:.f-'LACE STRING 
' SETUP ERROR ME SSAGE 
1 ABukl IF NULL REPLACE STRI NG AND NOT TRA IL ING DLM 
' FAhE f~SITION I ND EX IF NO DELI MIT ER 
1 SAVE REPLACE STRI NG 
' STRIP DFF REPLACE SIR ING 

GOTO 14100 JF L . C• = · · 
L . FLLlk.::.Ii'JSlf..' ( lZ r L . C 1> , L . JI L M1> ) 
L.FLLl%= LEtJCL . LS) t1Z IF L. FLDZ=0% 
Sll~ . ERR MSG1i= ' RePlace cour.t in va l 1d • 

1 TAI\£ UEFAULT S ON RE ST IF CO MM AND I S NULL 
1 LOOI\ t' OR THE ND OF lHf COUNT ARGUMENT 
1 fAl\l DML IND~( JF NUT rDUND 
• SlillP ERROf.. MESSAGE 

SUl1 , J~[f· . LUUNl~=VALCLEFl (L . C \ r L.FLDZ - l%)) 
~ui1.REP.CUUNl% = JZ IF s u~. REP . COUNTZ =OZ 
L.C\=Rl&HT CL . CS , L . FLD% t 1%) 

' GET AND TE ST NUMERIC COUNT 
' SET DEFAUL1 =1 IF ZERO 
' STRIP CDUrH FROM TH £. COMMAND 

GOTC..1 141 00 1F LENU .C 'l> 1-·0 i. 
SU~.~kkMSG 'l> = ' RePlarQ line nu n1 ber· 1 nv~l1d ' 

SU B, RrP. L 1 N[. NO/. =VAI CL . C• I 
GOTO 14900 I F SUB.N~P.LINE .NO Z =O Z 

• 51\I P LINE IF NO CO MMAND I S LEFT 
t SET UP ERROR rlE SbHLL 
1 GET AN J1 tHEtt\ NUME RIC THE LIN E NUMBER 
' LRRDR I F LlNE NUMBER I S ZERO 

14100• CONT(NLJE 

14890 

1 4 9001 

14?1 0 

GOTO 14990 

' bf\ lf ' VAL ( :·: ) ERkOR ROUT I NE 

ON ERRuR &010 19000 
btlSUft 149~ 0 

uoro 149QO 

1 RE SET E.~ROR ROUllNE 
1 GO SEN D MESS~& E 
1 GOH1 TD SUB LO MM ANJI Eli IT f XI T 

l. , 11/. ~ 1- NTO. Ll)t•% < ' ? ~Jut1 E f..'F:OF.. 
C",llfi . 1-iAS l C . Ll Nf- . N0 -. -0% 
k[ I lJkt>I 

I l lib Ml '::>':>?.G E. 
S! I l'k I L l INE NIJMBl h" · v roR E.kR(JR 
Rt 1 Uhl\I 

1 LtW (If SU[i (OMMf1rlf1 LDl I RUUT IrJI 

IH[~. r.;uu1T 1'1E ] ~-- (11 lJt..'r.1L11 fq llll i> S f.'UlltJr<[ J., '•i..IJ Jr.1(} 

l HF ·U f.~i.r. AN J1 SlrJJoJNf , Tiil ~·t ~ Ill!-< fl 'I J ·r14H r,• '/l.'1 
l\) fl(J\_\ , 

r HE rlJkf 'JS L OF THI S ROU!JrH I S 10 hlHfl TllL B.~· ... ](. t J IJ r 
F F..:CJM 1 Ht- ~ · f\ ..J llll HIW s ;..vL J l Ir" i"1IJ ~·-r··f..: ft I \ ~, Ul l LA I " '. 

jl J f"t :, 11 1:. ll \ J 1> • 1 00i.) 

1 ARRAY 10 SHVE THE BASIC INE 
i 

& 

16049' *** AUTOMATIC EXTENU/NOEX TEND HOOE ROUTINE *** 

1(.050 
\ 

'\ 
'\ 

16060 

16100 

THIS ROUTINE FIN DS THE FIRST LINE AND DETERMINES IF THE 
!NU-OF-LINE SEDUENCE J S A CR- LF <EXT END HODEi OR 
l.F Ck - NULi. INOExrrND MODE> . 

lv • •SUB.TE~T . R~M••TO• 
ljOTO 16100 IF ~ua. IEXI Z 
L , Ck %=I NSlR< l% 1TO 'l> 1SUB. CR\ ) 
IF L . CRZ = OZ THEN 

SU B.TE X! . REM • =TO • 
GOlO 160 10 

1 Af-·F'E l·W ANY TEXl FROM THE F·REV I OUS PK RESPONSE TO THE 
CURRENT RESPONSE 

' Sh I P OUT IF NOT IF LINE 1 HAS FEEN FOUND 
1 LOOI\ ~OR A Cf.· 
I IF NO ( h' 

~AVE THE CURRENT IEXT 
1.!J GE -t SOME MORE 

IF MID<10$•L . CR~ l% 1l ~J ::. SUB.LF ~ THEN 

t-: LSE 
SU B.NO. lXTEND% ~ 1% 

SUB . NO.E XTEND% = OZ 

1 IF THE LF 15 BEFORE THE CR ASSUME NO EXTEND MODE 
' OTHERWI SE ASSUME EXTLND MODE 

GO l O 16300 IF SUB . NO. E:XTL ND% 

! TEST FOR NO EXTEND HOOE CR - LF - NULL CO NTINUED LINES 

16 1 19! ***EXTE ND MODE ROUTINE *** 
1 6120 SUB.CRZ ~ INSTR< lZ1 TO i° CR . LF• > 
'\ IF SUB . CRZ=OZ THEN 

IF LENCTO • l=OZ THEN 1601 0 EL SE 
SUB.TEXT,REH• • TOI 
GOlO 16010 

' LOOh FDR THE END OF A LINE 
' IF THERE IS NO END LINE 

AND NO TEXT THEN RETURN 
EL&E S~Vl THE TEA T FOR THE NE XT RE SPONSE FRO H 

THl f'h 
Ar4li RETURN 

.16130 ' NO TE: NO W WE HAVE A COMl'LETE LI NE FROH THE P' . 

161 40 

16160 

163001 

5UB . LI NE$ =LEFTCT0t · SUB . LRZ l1 Zl 
l O 'l> = RIGHT <TO 'l>t SUB . CR~ i ~ ~ > 

IF IN~TR<U. 1 SL1 H.LINE:.'l>r ' Ready ' ) lHEN 
SUB . SWi; =Qi:: 
&OTO 1601 0 

I EXlRALT THF LINE WITH EN [1 SEQUENCE 
I STf.:lf ' LINE FROM f-·t-. LINE 
1 l f- hEHJ1Y F'ROMF'T I S FOUNII WE HAVE ALL OF THE TEXT AND 

RE SET THt SUB SWI TCH AND 

GOSUB lc.~•10 

GOJO .16120 

RETURN . 

1 GO SAVE C..UkRENl LINE lN THE ARRAY 
1 f\ [f 'EHl UNTIL NCJ Al•l• ITIONAL LI NES ARE FOUND IN Pl\ 

f<ESf'OliSL 

.+-*** NO [A Tl Nii MOlll SULiRQUTlN O:: .t: .t:** 
SU£< , CfC: :- J r" S Tr\( 1 ;_, TO~ · l f , Ck . 0 1> > 
Jr Sll tt . cR-. =-·.)". T HLN 

I i LUH TO 'I> ) =-O;. THLr~ J c•OlO 
EL S E 

SUB .1 E!;l . REM 'l> -= l 0 1o 
L. ~ RLFZ : IN STk<lZ r SUB.TEXT , REM S r CR .Lr'I> > 

IF L . C~Lf~ 0, IHEN 16380 
LLSE g 

GOTO la390 If SUB.TEXTZ• OZ & 
~U lt , LitlE'l ...,, Llf. l <SUB . TEXT , f.:LM1>, L , CRLFZ +l iO & 
C·OSUI! l o~C·O & 
~ULi. sw:.=o & 
GOTO 16010 8 

8 
1 I. DOI\ fOk Q LF - CR NULL ENLI LI NE SEQUENCE & 
t lF rm t.t~ll Of LJN[ & 

~N1' NO Ttxl THEN RETURN & 
E:L ~·E ~> AVE. fHE. h'E.Mf'.1lN1'1ER & 

I LlOh f Ok A CR - LF TO E NI.• fl ASIC LI NE & 
l F l HE. f.'EMAlN J1Ef..: [•OE.S NOT HAVE A CR - LF & 

Wt:. /,F-·i NOT lHRU REA[• ING 1H[ l.lASlC Lim..: , & 
uO CHI lh i-DR FOSSIBLE L051 ENV OF BASIC & 
LIM( , 8 

! L _,l & 
hl JE:.CT Rf.QUE. ~ T IF Ck - LF f. OUN[I ON & 

rIRSr t lNE 1 WE MA Y NEVER SEE i 
fHL Lf-LR-\.l Of.· COlJL(I LCJ.-:>E TLXT 
ON FOLLLJWJ~b LI~E S . 

tH!l l: tWW WE. HAUL A NOEXl E.NV 
b4S J t LINl Wl1H MOkl Tt~AN A 
LR-U . 

L•[ 1 l HE l 1 rJL TO Bl SA\.1Ell 
GU ~ A\. 1 [ THL LA&T LI NE 
l.: l '-1 (1 lflr SUI: SWllLH 
f\l l Uh.N 

· IJH LJP! J =- 1lf· I~ 1i_,1,. •. flll.LF\i.tJ '.HCHf..:4< 0 %) 
I ,_. 1, · T·' [ 1_,IJ l < l '..· I • ~' L1 11 • L h ·~ I :;, -. ) 

I E \lKh(l ltfl r-I LW 111~! 

I S lf•' H' flh l lrt l thOM Jiil F' t\ 1EX1 
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16360 GOSUB 16500 
GOTO 16320 

1 GO SAVE THE LINE 
1 REPEAT PROCESS UNTIL NO COMPLETE LINE ARE FOUND 

16380! **** ROUTINE TO CHECK FOR NOTEXT PROBLEM IN NO EXTEND MODE **** 
16385 IF INSTR<l% 1 SUB.TEXT,REM$1 " Read~ " >=OZ THEN 16010 

1 CHECK FOR READY PROMPT EXTEND LINE IN NO EXT LND MODL 
! FALL THRU TO REJE CT ROUTINE BECAUSE Wl MI SSE D THl 

CR- LF BY SUBJ NG AN EXlLND I INE IN NOEXTEND MODE 

16389! *** ROUTINE TO RE JECT REQUEST I F EXTEN D LINE IN EiTEND MODE *l* & 

16390 SUB.NO EX .ERRZ =lZ 
' SU B. SWZ =OZ 

GOTO 16010 

SET ERROR SWIT CH 
RE SET SAVER SWITCH 
RETURN SO SUB ROUTINE CA N ABORT REDUFST 

16499 1 **** TEXT SA VER SUBROUTIN E **+¥ 
16500 SUB. TEX T% =SUB,TE XT%t1% 
' SUB.TEXTSISUB,TEXTZl •SU B. L!NEI 

19030 

19031 

F~E TURN 

J BUMP CO UNT OF LINES SAVED 
! SAV E THE LI NE 

IF ERL . 14000 AND ERL 14999 THEN RESUME 1490 0 

! TRAP ~s INTERrRETFR ERRORS 

IF ERL =13660 THEN RESUME 13670 

' TE S T FOR VAL ERROR WHEN RE SETT lNG [1?. S I C LlNf_ NU1HH k 

19032 IF ERR=~B THEN RESU ME 41 0 0 

I lRAP ~c AND ATlEMPT A RE ST?.Rl 

3:? 767 END 

Patch t o ATPK,BAS <V7.0-07B 08 - JUL -80> line 16000! 

*H/16000 ~ tab> 1 / V <c r> 

16000 tab> ! &<er> 
-*H / I•EF* I V<er> 
~ tab>DEF* FNTO.LOG% CTO S ,TO%> & er> 
:tA V er> 

tab>' I F CNOT LOG.OFF%) THEN i <e r 
* I <. e r 
<e r 
16003 tab . GOT O 16030 IF SUB,SW% ( tab) & er 
<tab>' L. CP%= IN S TR c 1x,ros, · ~c · +cR.LF S > < t a b & er> 

tab ' TQ S ;L(FTCTO S, L.CP% - 1% > +RIG•~TCTO S ,L, CP%+4%) IF L.CPX <tab i ' er 
( t a b ·< t ab ' t ab ·< t a b >< t ab >< tab .>; tab . <. tab >< t a b ' & .e r 

t ab l db ' CHE CK IF SUB COHHANT1 ACT IVATED THE BA SIC READER ~ tab > & 

( tab>< t a b> f CHECK FOR CTRL c ~ tab\~ t a b ) t a b > t ab)·< t ~ b · & < er :~ 

tab tdb 1 REMOVE CTRL C SO ONLY ONE I S UISrLAYED , t a b>< tab> &<cr ) 

e ~.;c ~' * V<cr 
ta h \ If" CNOT LOG.OFF%) THEN i <' c r > 

,j ~C/ 16007/V e r > 
l 6007 ff <NOT I OG .OFr;n THEN & er> 
* E'X e r 

Chec t Slim: 6!i395 

Ma snr~~c ta P ~ format: LIOS/ODD: BOO BPI 

lh re>( t o r Y: 

Na me . [ ·, t ~->.i =e r·rcit Da te HH: ( 2 , lJ (COP Y t l ) 

Rl CUL L, II ()( 51 
r~ Tf·KF (I, r.: NO 
A Tf 'KPA. DOC '> 

1 55 
1 55 ~ 

1~5 

1 7-Se F-·· 81 
1 7· Se F- - 81 
1 7-Ser 81 

CComPlete a rti c le ) 
( Se c tion 1. 0 thru 4.* > 
C ATr·I\ Patch> 

ATf 'KED. }1 t~ S 38 155 ··, 1 7· StH·-8 1 CA TPl\ [U,DAS a PPend code) 

fot al of 100 l•J o c l-' ~ lr1 4 fi l e s ir·, HM:r =l ,lJ 

Na mP ,[ ·, L S J .:i:· P1ot I • <:~ t e MM; r :: , :! J (COP \::I t '.') 
RTCUI I • l• OC !:'i l 1 5 5 17 S e.·P 8 1 
Air·/\Ll •.Rtm Q 1 5 ~. 1·.1 ~ipf=.. ll l 
Alf 'l\ f'A, l•Of 15 ~ .. , Sep RI 
f1 rf ' /\[[1, lif;S JO 1 5 ~ I" S-.:" r 8 1 

IOt ri l O f lflO bJ oc l- r. rn •l t'1 lp ::; MM: [ 2 · :"' J 

1i r e< r11.I tctl d \.l f 2 0 0 blocl-' s ir1 8 f1lc s 1 r1 MM:l l:,• J 

AT. LAST!!! 
The RSTS PROFESSIONAL will be 

published six times a year. 
February, April, June, August. 

October, December 

• 

NPI proves purchasing 
Disk Sub-systems does not 
have to be 

HIGH RISK 
vs 

BIG SAVINGS 
• Disk drives manufactured 

by the same vendor DEC 
buys them from 

• No operating systems 
software changes 

• One day installation 

• 100% software transparency 

• DEC's RMOS-RM03-RM02 
drivers are used 

• 50% cost savings 

• Single vendor maintenance 
in major cities 

• Uses DEC's diagnostics 

• Timely delivery 

• DEC RP06-RP04-RM03 
RM02 accepted on trade 

page 35 

NPI National Peripherals, Inc. 

41 Chestnut Lane 
Westmont, IL 60559 

(312) 325-9700 
CI RCLE 62 ON READER CARD 



page 36 December 1981 
RSTSPROF'ESSIONALRSTSPROF'ESSIO NALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROF'ESSIO NALRSTSPROF'ESSIONALRSTSPROF'ESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROF'ESSIONALRSTSPROF'ESSIONALRSTSP 

Send questions to: DEAR RSTS MAN. P.O. Box 
361 . Fort Washington. PA 19034. 

DEAR RSTS MAN: 
Contiguous Isn ' t Always Best, or 
How I Learned To Use UTI L TY 
FLAGINOCTG 

It is sad that people quite often 
won 't spend some time to save more. 
It 's even sadder when , as I did, you 
spend the time and then have to waste 
time figuring out what went wrong. 

Having just upgraded a RSTS sys
tem from 4 RK05's by adding an RM03 
equivalent, I was delighted that the ac
count copy program I'd written worked 

FROM THE EDITORS ••• 
DAVE MALLERY .•. continued from page 4 

prints fox messages on KBO: after each sub
pass and next to RSTS. is the ultimate CPU 
and memory test. 

TRAP to 114-a parity error in 
CACHE-randomly every twenty minutes or 
so. during EQKC. Trouble-right here in 
River City. At this point. we spent a week 
tearing through the memory boxes trying to 
find more trouble. Found and fixed a badly 
frayed Berg cable coming off the cache 
board-no cigar (no spares. either). It's 
amazing how blind you can be without a 
teacher. 

The great awakening came when I 
finally opened my eyes and looked at the 
memory error registers in the legions of 'dif
ferent' trap to 114's I had accumu
lated-they looked like this: 

ERRREG:004020 
or 
04420 etc. 

but always ended in 20. Looking at the proc
essor book for the umppteenth time (read
ing it for the first time) I realized that the 20 
bit meant an error in CACHE address group 
zero! And it was there every time! 

You can disable cache (or half of it) by 
setting an few bits in a cache control regis
ter. I re-booted the diagnostic (EQKC). started 
it normally. quickly halted and turned off 
cache group zero. Success! 3SO passes over a 
weekend with zero problems. 

so fast. Better still, it created all con
tiguous output files - that has to be 
better, doesn 't it? 

Well , the answer is " not neces
sarily! " Everything worked beautifully 
until an invoicing program gave a pro
tection violation on a CLOSE state
ment. Dim* memories awoke, and I 
remembered having the same problem 
with virtual arrays a couple of years 
ago. 

The difficulty this time was with a 
disk file opened in mode 2 (append). So 
little information had been written to 
this file that there had been no need to 
write to disk from the buffer during pro
gram execution. The CLOSE, of course, 
caused exactly that to happen and 
RSTS was complaining in somewhat 
confusing style about my attempt to 
extend a contiguous file . Thank 
heavens for UTI L TY! 
•No pun intended. Steve Holden 

Dear Steve: No doubt RSTS can con
found us! Try some strange protection 
codes, < 3 > for example, and try 
PIPIZE. 

Now. all I have to do is get the cache 
board fixed . I stuck it into #1QS to be sure I 
had the right board (I did) and off to the 
phone. Three out of four companies politely 
declined. the last one, a new firm in NYC. 
tried valiantly and very professionally for 
days with an on-board chip testing com
puter changed several chips, but couldn't fix 
it. 

Now DEC offers depot service and will 
fix it for you for S 1 SS but takes at least 8 
weeks. Not quite what I had in mind! So. 
biting the bullet. I paid S 1380 for a SWAP! 
(60% of list). So now. old #71 is back on ser
vice. and in service. I expect another six 
years of flawless operation. 

Some Morals: 

1) Old 70's are getting very cheap! If 
you are persistent and armed with 
cash. you can make some excellent 
deals. Buy with care-unless the 
machine is RUNNING and under 
current DEC service. they won 't 
take it on service without a prelude 
of time and materials inspections 
that can be very expensive. Check 
with your Field Service manager 
before you buy! 

2) Fixing old 70's yourself without 
spares can be very enlightening. 
educational and time consuming. 

DEAR RSTS MAN: 
I have a large file and I would like to 
read through it looking for only certain 
records that match what I want. Should 
I use large record-sizes or what? It 
takes too long on my system with my 
normal programs. What can I do? 

Overnight Batch 

Dear Overnight Batch: Come back to 
daylight. RSTS MAN has discovered 
SELECT*. This Evans, Griffiths and 
Hart product will fill your needs. It is a 
general utility that will extract records 
that fit your specifications from a file 
and write on output file of your specifi
cations (sorted optionally) with 
unbelievable speed. It extracted rec
ords from a 1,000,000 (million) record 
file (20 byte records) in 20 cpu minutes 
on an 11170. The 40,000 record 20,000 
block master file can be scanned in 30 
cpu seconds! 

*ed: Look for a complete article on 
SELECT and its uses in the Feb-
ruary issue. • 

3) Depot service houses can fix most 
anything except a broken cache. 

4) You will never get a deal like the 
above from a broker. but you can 
make the broker fix the machine. 

c.;,~~· ~to 
'"2~ $200. RSTS/E* f./-9.~~ 

WORD PROCESSOR (('~,, 
CB EDIT.BAS 

Basic-Plus" program with VDT input, 
window edit and document save. Add, 
locate, global change, replace . delete, 
block move and file 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, 
headers, page numbers, etc.), to type
writer. line printer or disk. Bidirectional 
driver for Diablo-Xerox 16-17 series. 

User's manual and source 
code included. 

9-Track $200. RK05 $260. ppd 
T. F. Hudgins & Associates, Inc. 

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

"TM Digital Equipment Corporation 

CIRCLE 9 ON READER CARD 

• 
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DEC USERS: Stop and think. Our disk systems 
are the only viable storage alternative . .. 

I More reliability. We'll provide great alternative solutions-like our Add-On, Non-Stop 
• Reliability (ANSR) systems ... or our 160 or 675 Mbyte, SMD-compatible Winchester 

storage drives-for added dependability and increased throughput. 

2 More flexibility and floor space. We've eliminated the problem of limited choice. Name 
• it; you've got it. And our alternative solutions take up much less floor space. 

3 Faster delivery. We've built our solid reputation on quick delivery. Typically, we can 
•give DEC users value-packed storage systems in 30 to 45 days ARO. 

4 Responsive service. We have service centers both in the U.S. and Europe. We offer 
• 4-hour response to any call within a 50-mile radius of major U.S. cities. And 24 hours/ 

day, 7 days/week service contracts for all key metropolitan areas. 

5 Big money savings. For example, two RM03s with a total capacity of 160 Mbytes cost 
• $50,000. Three of our 160 Mbyte Winchester drives in support of a DEC VAX-111780 

give you 480 Mbytes for $42,500. 

For more information about the only viable alternative to DEC data storage systems, contact us today at 
any of the addresses listed below. 

Systemlindustries 
United States: 525 Oakmead Parkway, P.O. Sox 425, Sunnyvale, CA 94086, (408) 732-1650, Telex 346-459. 

Europe: System Industries (Europe), System House, Guildford Road, Woking , Surrey, GU22 700, England, (048 62) 5077, Telex 859124. 
California (714) 754 ·6555, (213) 557 ·0384; Colorado (303) 741 -3502; Georgia (404) 955·2252; Illinois (312) 948·9330; Massachusetts (617) 695·4022; 

New Jersey (201 ) 839·8650; New York (516) 482-6082; New York Metro (212) 953-0315; Ohio (513) 771 -0075; Seattle (206) 451 -8791 ; 
Texas (713) 497-7224; Washington, D.C. (703) 734-9700; West Germany (06102) 5464/5; Sweden 08·63 62 74 

CIRCLE 20 ON READER CARD 
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TIMER.BAS 
By Michael H. Koplitz, Allis-Chalmers 
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EXTE~;D 

This prograr:i is designed to log out users who stay in AC state for more 
tn<:in 10 rT'lnutcs . It will not cftect [1, "' I accounts . Note that 
tn1s progr.:im runs every 3 seconds so that it is possible that a 
user r.-:1qht be abl<: to be forced out even though the user did leave 
~c state di.;ring the Mll\UTES . l'iAIT\ minute interval, the odds are 
10000 to 1 . 

The only re:qu1rrncnts of this program th.Jt you have BASIC-PLUS . 
Matrix functions are not nccccssary , they not used by the 
progral':' . 

Note that this program does take up a JOb slot so you may not wish 
to run 1t all the tin.es . 

Starting the program : 
RUN TI MER 

How many minutes to wa1 t ? xx 

Tir:ier will be detaching JOb slot fl 

Stoping the program : 

1 . Attach to lhe Job slot timer is running in . 
2 . ~C the program . 

Author : t'-', I! Kopl l lZ 
DP An.:ilyst 
Allis - Chalmers HTD 
E. Ber11n Road 
York , Pa . 17404 

Date 1..r1 tten : C5-Dcc-80 

Just1f1cat1on : The f.<rogtan 1.'ill elininute ttlose users who are simply 
a dr.:i1n on systcn. r<.:sources . Those users who log in and don ' t log 
out. when they arc.· finished witn a session . The monitor must 
constantly man l t.or these ]Obs . 

DIM JOB . l\UMBER'" (32';,) , PROJ~(32%) , PROG%(32f.) , 
fNTRY . TIMES(32%) , PEMOVE'0(32'f) 

!DIMU;SlQN TABLt' 

PFl:\T "TIMER Vl . 0 ALLIS-CllAL:.!ERS !!TD " ; DATES(O) 
!PRI!\T BANNER 

PP.I:-.'I !SKIP LINE 0~ TERMlt-<AL 

Il\PLlT " how :nany minutes to ... ·a1t " ;MI:.:uTES . hAIT\ 
!GET l'-'.IM'TES TO \·JAIT 

!SKIP A Lil\E 

PRit~'I "Tiner will t.c det.:ichinq in JOU slot " ;PEEK{518)/2 

XS - SYt>(Ci!RS(6%) .. CllRS{7\)) 

! INF'ORM OF' DFTAOIING . 
rEFK(518) IS THE F'TXED LOC
f,TION It-< MONITOR F'OR JOll 
NU MD ER TI MES 2 . 

! DETACH CODE 

! • *"'" '"'** .. **"'*" It1oIT VALCCS llERE ••••••••••"""''* " *""''***"'"'*""'***"'""'"'*"'* 
FOR X "" l TO 3 2 

JOD . !\UMBER% ( X) , PROJ\ ( X) , PROG\ ( X) , REMOVE\ ( X) ,. 0 
ENTRY . TIMES(X) = " " 

NEXT X 
TAOLE . COUNTERt ,. 0 
XS = SYS(CHHS(6'f.) -+CHRS(-3%)) 
JOB . IO:AX1:: ASCIJ(MID(XS ,4 %, 1%)) !J0!3 HAX GET FROM MONITOR 

! TAO LE , 

150 ! * * '* • • • '* • ., •***'Jo *VARIAIJLE TAl3LF: • '*" "* •• • • • "* *"' • "* • •• ••• "' **•* *" • * '*"' ** "' 

160 

JOD . KUMDER~ KEE.PS TllC JOB MUMl3ER OF' JOB II\ ~C STATUS 
PROJ~ KEEPS Till: PROJECT NU !lBER OF THE JOB JK JOB . !\UMBER% 
l'ROGi KEEPS THE PROGRAMMER NUMBER OF 1'1![ JQ[I 
TIME.$ TllE TTME \·JHl~N THE Ac STATL;s i'. AS RCCORDFD 
PEM(JVE'f. 

JGO . l~AX'• 

11\ITIALLY Zf.RO \·1111:1'. JOD SCf,N BEGINS AFTER 
JOO SCM; IT l~l!.L EQUAL 1 IF THE JOO IS TO BE. 
REMOVLD rROM THC TADI.E , JOO IS REMOVED rROM 
TAOLF IF IT IS LOGGLD OUT CR Ol'T or~ Ac STATE . 

/lAXIMUM NUMBER or JOOS ALLQ\·IED DURJ~~G CURREf\T 
'I'IME.SHAR I t\G . 

m: ERHOR GOTO 32000 ! SCT LiP ERROR FLAG 

170 ! ••• • ••••••·• · • ~iAJrl PROGRAM CODE STARTS HEPf.. •••••••Jo••••••••*••*•••••• 
l8Li FOR X.,_ = l~ TO J(Jll . ~

0

AX1 !1'11E VALt:ES IN THIS 
STA'I'H1f..NT DEPEND O~; SYSTEM 
co~r I GU RAT IOr... . LOW t~UMDER 

IS JOB AFTER SYSTEM JOBS , 
llIG!l tlUMfiER IS YOUR MAX ! 

1 "' 

190 

:d.Y.'I X'• 

rr11• ·1· 

G(JTO 220 IF' X• :.:: Pff':K(518)/2 !SKIP THIS JOB SLOT 

XS= SY.S(CllHS(6'f)+CJ!RS(26't)+CllRS(X.,)+CllRS(l!i)) 
! RETCRN JOfi STATL'S SYS CALL 

!;TA'I'l'S . JOB< "'CVTSt(~~ID(XS,21, , 2'f)) 

CCJSJ'I' l 000 

1 T<. TAHLJ . courrnw• 

!GE"!' STATLiS OF' JOB , 
-1" MEM;s Ac STATUS 

!TABJ.r (!If.CK 

!cm:TINUE LOOP 

!CLLAr~ Cl' TAUi.i 

! J.OOP Tl!HotlGI! TAUi.i LOOK I r~G 
roR fU.MOVLf (H) :c l 

240 GOTO 270 IF RE MOVE\(Y\) 

250 GOSUB 5000 

260 Y\ ::: Y'li - 1% 

270 NEXT Y% 

280 SLEEP 3% 

290 GOTO 170 

0% ! SKIP THIS ONE IT REMAINS IN 
TABLE 

! REMOVE ENTRY FROM TABLE 

! BACK UP ONE SINCE TABLE 
IS MOVLD UP BY ONE II\' 5000 
ALSO NOTE THAT TABLE . COUNTER\ 
DECREASED BY ONE . 

! CONTINUE LOOPil\G 

! SLEEP 3 SECOl\DS BEFORE 
t-:AKING NEXT PASS . 

! MA KE NEW PASS . 
NOTE THAT THE TABLE REMOVE 
IS ALREADY ZERO DUE TO 
LINE 230-270 . 

300 !***"'*"'*"*"*"'"*** END OF' MAIN CODE *** *** ** * ******"'"'***"'*" " "'******"'"'*****"'"' 
\ ! 
\! I MPORTANT NOTE : ONLY A "C WILL RE MOVE TllE PROGRAM OUT OF ITS PROCESSING . 
\ ! A AC TRAP IS UNNECESSARY BEC AUSE THEHE AREN ' T ANY FILES OPEN . IT DOES 
\! NOT MATTER WHERE THE CODE FINISHES OUT . IF A "c IS ENTLRED WllILE rn 
\ ! THE MIDDLE Of A SYS CALL , TllE SYS CALL WILL BE CO MPETED BY THE FP 
\ ! BEFORE TllE PROG RAM RETURNS TO Ac Ready STATE . 
\ ! "'"'* "'*"'*"'* "'"' •• ** .,. ....... ** ••• **** "*"' ... "'.,. .. ,. **"'* *"' * . * * * ,. ... "'*"' * "' "'*. * * * * "'"' *. "" 
1000 !***"''**"'*'*"''* TABLE SE ARCH AND JOB FORCE LOG OUT"*"*•"*""'""*"'"'**"'*""****** 
\! 
\! 
\ ! 
\ ! 
\! 
\! 
\ ! 
\! 
\! 
\! 

This routine will search the job tublc , IF the )Ob is found in the 
table and it is not in "c status (STA1'US . JOO% >"' 0) then Lhe entry 
the table will be flagged for deletion (REMOVE%(Z%) "'l) . If the 
Job is found and it is in "c slatus the tirr.e will be examine:d to 
determine whether the job has been in "c status for mo[e tnun 
MINUTES . WAIT% minutes , if so send u message and DYEF . rr the Job 
is not found in the tal>le und it is in '"'c status , enter it into 
the table with the current lln.e (TIMESiO)J . 

\! Note that accounts [ 1 , • J are sk iµped . 
\ ! • "'*. *. *. * * * ***Jo* Jo *. *. *"'. *. * * * * * ..... ·~" • *"' •••••• *. "Jo "'*,. ••• "'"' •• " " • * "* " * Jo.* ,. * • 

1010 
\ 

1020 
\ 
\ 

1030 

1040 
\ 

1050 

1060 

l 070 

I OBU 

YS::: SYS(CHRS(6\)+CHRS{26%)+CllRS(X%)) 

TEST . PROJ\ "' ASCil (MID(YS , 22% , H)) 
GOTO 1230 IF TEST . PROJ% "' l\ 
TEST . KO\ ::: ASCII (MID(XS,4% , 1%)) 
GOTO 1230 IF' TEST . PROJ% AND 128% 

TE.ST . PROG~ "" /\SCI I (MID ( \'$, 21 ·,, , l '•)) 

!SYS CALL TO GET THE JOB 
STATUS S'i. == 0% , REFER 
TO PROGRAMMER MANUAL . 

! PROJECT r;uMDER . 
SK r P IF' Accou r~T 11 , • I 
OR DETACHED . 

! PROGRAMMER NUMB LP 

TEST.JOB . NUMBER~ =ASCII (l-'.JD{YS , 3%,l't))/2'f 
!JOB ~:UMBER 

roR Z't ::: 1 % TO TA13LF . COUfJTf:.Ri ! LOOP TllROl'Gll TADLf 

GOTO 1080 If TEST . PROJ\ :: PROJ\. ( Zt) 
AND TEST . PROG'i. = f'ROG9 ( zi) 
AND TEST . JOl3 . 1''UMl31:.:R'i = J013 , f\UM13ER1(Z%) 

GOTO 11 90 

GOTO 1180 IF' STA'I't'S . JOn<t. "' 0 

HOURS::: LEF'I'(ENTRY . TTMES(Z'i) , 2\J 
flOllRlS = LEFT(TIMES(O) , 2%) 

!A MATCH If\ Tiff TABLE . 
DO T!IIS \•JAY 1'0 AVOID • 
STA'I'H1LNTS , 

!SKIP T!IIS ENTRY IN TAl3LF 
NO M/l.TCI! 1-.'lTll TllIS J013 

! GOTO SJ:QUENCE TO REMOVL 
Till: l~f\TkY FROM T!!E TABLE 
SINCE TPE JOB IS OUT OF ~C 

STA'I'l'S 

!GET HOllRS 

\! IMPORTANT NOTE : TH!: TIME CALCl:LATIONS ARI< BASED ON THE 24 t!OLIR CLOCK 
IF YOU USf: Tl!E AM, P/1 CLOCK ADD IN AT LINE 1085 
A CONVLSION ROUTINE TO C!IAt:GE M:,'PM TO 24 HOUR . 

! ! " * "' * * •• * * * • • * • ,. * • * •• * * • *' .. . * * * • ' .• " * ........... " * .... . ..... t ~ ... . ... . t * ... * • " "' .... .. 

1100 

' 
1110 

1120 

1130 

1140 

] 150 

MINUTES$ c RIGHT(ENTHY . TIMLS(Z.•) , 4%) 
MINU1E.SlS = RIGHT(TIMES(O) , 4 ) 

!GET THE MINUTES 

TIME.CREATED\ ::: VAL(ll0l1R$) • 60 + VAL(MI1\UTESS) 
TIME . . r~m:i = VAL ( l!Ol'Rl s) * 60'f. + VAL ( Mn~un,Sl s) 

!CALCCLATf- TlMf I~ MI~rnTES 

IF HOURS : "23" Af\D l!Ol'RlS : "00" 
ntu. TJMf-_ , :-;01·:\ "'-:;·1n . . ~:oh~ + 60f • 24·~ 

! 1!' CALCLLATI~G ArTFR MID!\IGll 
MAKE 00 llOlJR EQCAL TO 24 
Bl:CAL'SE YOU ARE SCM<!\I'.\G 
BfTOia: ~:IDNIGll'l' Al\D ArTER 
rllDt~IGll'!' 

TlilE . Cl!ANGFt TIME . KOW\ - TIME . CHFATF.Do;_ 

GOTO 1230 IF TlME.CJ!M:GF" 

KP.$ MID(YS , 4 , ]•) 

!!IOI': />!Al\Y Mli\UT!:.S HAVE GOl\E 
r.Y 1 N Ac ST1\1TS . 

ntt:t:Tf:.S.WflIT· 
!SKIP IF' NOT ll\ '"C ST/l.'ITS 

LOl"G WOl'GI! . 
!.f-AVL ROUTT NE . 

!GET THE KB Nl!MBEH FOR 
SYS CAL! roRCE . 
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1160 

1170 
\ 

11 BO 

11 BS 
\ 

1190 

1200 

1210 

1220 
\ 
\ 

\ 
\ 
\ 

1230 

QS SYS (CllRS (6%) +CltRS (-5%) +KOS 
+ "?Job in Rc<:1dy status over " +tWMlS(~'.INUTES , WAIT'i.)+ 

" minutes - forced" 
+" logout"+CllRS(131)+CllR$(10\)) 

! PRH;"T MESSAGE AOOUT LOGOUT 
ON TFRMINAL 

QlS = SYS(CllR$(6\)+CHRS(-4't,)+KBS+"BYE f'"+Cl!l1$(10%)+Ct!RS(l31)) 
! F'OHCE A RYEF AT THE TERMI f\AL 

REMOVE• ( Z%) = l '! 

GOTO 1230 

t/EXT Z% 

GOTO 1230 If STATUS . JOB% ::: 0 

TABLE . COUNTER'!. = TABLE . courn~.R\ + l 'i 

! FLAG FOR OtLETION 

! ENTFR I\ O~E IN THE TA£3J.I 
GOTO END Of ROUTTNE 

!CONTINUE LOOPlf\G 

! ENTRY NOT IN T/\llLF 
AND NOT IN Ac STATL1s so SKI r 

! INCREASE TABLE BY 0!/E 

JOB . :-.;UHBER'i (TAULE.COUNTER'>) = TEST . JOB . M!MBER\ 
PROJ'! (TABLE . COUNTER%) = TCST . PROJ% 
PRQG'.l {TABLE. COUNTER'!) = TEST . PROG'l 
ENTRY . TIME$(TABLE.COUNTER%) "TIMES(O) 
REt\OVE% (TABLE . COUNTERi-) = 0 

RETL'RN 

! ENTLR Tl!F.: J013 INTO TllE TA13LF 
i·JITH THE CURHf:NT TIME . 

!SUBROUTINE FINISHED 

5060 

5070 

6000 
\! 

PROJ% (TABLE . COUNTER%) , 
PROG% (TABLE . COUNTER%) , 
REMOVE% (TABLE . COUNTE:R%) 
• 0% 

ENTRY . TIMES {TABLE . COUNTER'*.) 

TABLE . COUNTER% TABLE . COUNTER% - 1% 

RETURN 

!CLEAR OUT LAST ENTRY IN TABLF 

! DECREMENT TABLE S l Z I' 

! ALL DONE 

! *******•**"***************•••··········* • •• • •··············••***'***"* 

Th1s routine checks to see if the )Obs in the table arc still 
logged in 

\! ••••• • ••••• • ••••••• ** ••• **** •••••••••• ** ..... 11. ** ........ ** ••• ** •••••• 

6010 

6020 

fOR Z2 ::: l 'l TO Tli.BLE . COUNTER'!. ! LOOP THROUGH TA£3LF. 

6030 
\ 

6040 

6050 

6060 rlEXT Z2% 

GOTO 6060 If REMOVH(Z2%) ::: l~ !hHO CARES IT \~'ILL BE REMOVED 
M~YWl\Y LATER 

rs • SYS (Cl!RS (6%) +Cl!RS ( 26%) +Cl!R$ (J013 . !\UMBER% ( Z2%))) 
!GET JOB STATUS 

GOTO 6060 IF PR0J'"'{Z2i.)::: ASCII(MID(FS , 22•,1%)) 
Ii.NO PROG\(Z2i) ASCII (MID(fS,21• ,l'")) 

REMOVE\(22% ::: H 

!SKIP IF STILL LOGliED I!\ 

!THIS TABI.f Et\TkY ~o·Lm~GEk 
LOGGED IN 

5000 ! * * * . ** . . .... * * ***"'* * * * *"*** *" * ** '*"* ••• * • • * * * * •• "'"' • •• * ;. * *"* * * . t * • • t • • 
6070 RETL'RN ,, 

\ ! This routine removes the entry from the table 
\! 

! * * ***"'"* "' *"'"'"'**"'***"'* "' "'** * ** *** *** * *" "'* ***"* * " * ** "' *** * * * * * ** ** * * * ***'"** ERROR PROCTSS I ~:G 

5010 
\ 
\ 

5020 

5030 
\ 
\ 
\ 
\ 
\ 

50 4 0 

5050 

JOB . NUMBER%(Y%) , PROJ%(Y%) , PROG%(Y%) , REMOVE%(Y%) "'0% 
ENTRY . TIME$(Y%) ::: "" 

! CLEAR OUT OF' TABLE 

FOR Q% = Y% TO TABLE . COUNTER% - 1% 

32010 IF 
\ 

ERL 190 TllE!\ RFSL ME 220 
!JOl3 DOES ~=or F.XIST 

!LOOP THROUGH REMAINDER OF' 
TABLE AND MOVE UP ENTIES 32015 IF ERL 1010 Tl!EN RESl'Mr 220 !JOB DOES ::nT ~-XIST Ii.NY :·tc"lP! 

JOB . NU MBER%(Q%) ::: JOB . NU MBER%(Q% + U) 
PROJ% (Q%) = PROJ% (Q% + 1%) 
PROG%(Q%) ::: PROG\(Q% + 1%) 

32020 

32030 
\ 

H' !::PL . 
l F ERL 

1020 TllEN 1230 !JOB LOGGED fl": Tl!I~- TP.H 

60:!0 T!IJ:f\ Rl:MOVLi ( Z2%) . l• 
HF SU ME 6060 !JOB TS LOGGED Ol"f , ERH()H REMOVE%(Q%) = REMOVE%(Q% + 1%) 

ENTRY . TIME$(Q%) = ENTRY . TIMES(Q% + 1%) 
!MOVE THI:: TABLE ENTRY UP l 

IN GETTJt.;G SYS CALL STf1T1·s 
T!lER~-FORr kr:t-10'H. ~-:~n;y 

NEXT 0% ! LOOP T I LL DONE 320 4 0 ON ER!WH GOTO 0 

JOB . NU MBER% (TABLE . COUNTER%) , 32767 END ! ALL DONF 

can do it all! 
BAC into RTS / BAC into MAC/ BAC into BAS 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 fonly 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 RT! I - a migration facility 

• m _mslation 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 
"multi-copy" applications programs. 

RSTS/ E. RT! I , Macro-I I and Basic-Plus are trademarks of Digital 
Equipment Corporation. 

_::;::=;:55~== = =:::' _ """:"" _ ~-:"'-Telecom Computer Systems, Inc. _:::.., = :.---=-~ , ':"' , P.O. Box 03285 - - - - -- =- -,.=._ .. .:: Portland, Oregon 97203 
=~==- -~ - ,,,,:-::.-,:- 503/286-5122 

CIRCLE 47 ON READER CARD 

• 
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BLINK: 
A BASIC PLUS PREPROCESSOR 

By Steve Holden, Manchester University, Dept. of Computer Science, Manchester, England 

ABSTRACT 

A preprocessor is described for use in a BASIC programming environment. The 
available directives, and some techniques which can be used to overcome 
weaknesses of BASIC PLUS, are presented. Experience with the preprocessor as a 
tool for producing commercial software is described. 

INTRODUCTION 

About eighteen months ago my company was charged 
with developing the software for a small PDP-11 bureau, us
ing the RSTS/E operating system. 

With an 11 /34, and only a small development team. we 
had to come up with a way of increasing the productivity of 
our programmers. We decided to base our development ef
fort on BASIC PLUS, which offers quite fast program 
development and a relatively easy upgrade to the compiled 
language BASIC' PLUS 2. This could later be used to make 
more effective use of system resources. 

The major software tool has been a preprocessor. which 
accepts a superset of BASIC PLUS. 

What BLINK Does 

The BLINK preprocessor reads a source file which looks 
like BASIC PLUS with certain things added (BLINK directive 
lines. labels, set symbols). and certain others left out (line 
numbers). 

From this source file BLINK produces a BASIC PLUS file 
which can be loaded and compiled in the usual way. 

Reasons for Development 

BLINK is a response to some of the problems of pro
gramming in BASIC PLUS. Whilst the base language is ade
quate for expressing algorithms, there are few facilities 
which encourage the programmer to develop suites of pro
grams in a neatly modular way. 

The BLINK project was started because our standards, 
based on those published by DECUS. called for certain types 
of code to be allocated line numbers within certain ranges. 
We found it difficult to move routines from applications 
libraries into our standard libraries. which both started out 
as APPENDable files. 

An obvious solution was to get the computer to enforce 
the standards for us. BLINK allows us to delegate to the 
system those tasks which we find least tasteful and most 
time-consuming. 

The BLINK Language 

BLINK is mostly BASIC PLUS. Indeed, as an aid to 
migration we have ensured that BASIC PLUS will pass 
through the preprocessor without change. 

A line of BLINK may be in one of six types. 

Numbered Lines - The line number is used to set 
BLINK's program counter. so that subsequently generated 
line numbers will be higher in sequence and thus follow on 
in the usual way. 

Labelled Lines - A label is recognised when a normal 
extend-mode identifier begins in column one. It must be 
followed by a colon, which makes it look much like a label in 
more conventional programming languages. 

The label is entered into the label table, a line number is 
allocated to it by incrementing the program counter. and a 
new line of output code is commenced. 

Comments - To encourage liberal use of comment as a 
documentation aid, any line beginning with an exclamation 
mark in column one is considered to be a comment, and 
completely ignored by the BLINK preprocessor. 

Directives - All lines beginning with a period are con
sidered to be requests for the preprocessor to take some 
special action. The various directives are discussed at some 
length below. 

Code Lines - Any line which starts with a blank or a 
tab is considered to be code. Such lines are passed through 
to the output stream after certain symbol substitutions 
have been made. 

Blank Lines - These are not considered significant 
when they precede a directive line. allowing the conscien
tious programmer to improve the readability of his code. For 
simplicity of processing, we assume that all code continua
tion is indicated by ampersands as in BASIC PLUS 2 and the 
extend-mode convention. 

A blank line thus triggers incrementation of the pro
gram counter and the start of a new output statement. 
They are often used to delimit the scope of a multi
statement THEN or EL.SE group. 



With LSI 11/PDP 11 Software 
Compatible DiscfTape Con· 
trailers Offering Single 
Board Low Power µP Based 
Design and Low Cost ... 
Plus Many Other Good Reasons! 

The reasons start with DI LOG'S (Distributed Logic 
Carp's.) full time engineering and design staff. Not 
outside suppliers. That means when you contact DI LOG 
for product selection or after sale service, you'll get "first 
hand' ' assistance ... along with years of experience 
manufacturing µP based controllers that interface with 
DEC 11 CPUs. 

The intelligent products you'll discuss all utilize 
common proprietary architecture and DILOG automated 
design techniques-products with exceptional reliability 
and cost efficiency ... mostly available from stock. And 

when you plug a DILOG con
troller into your DEC CPU it's 
ready-to-run because it's fully 
operating system software 
compatible. 

These high performance 
data storage interface products also feature • minimum 
bus/space requirements • up to 60% less power • 10 to 
50% lower cost • automatic self-test ... and numerous 
other features for easy system integration. 

Consult the DI LOG/disc-tape compatibility table for 
your needs. Then ask for detailed data on existing, or 
future products from DILOG ... #1 in single board DEC 11 
compatible disc/tape controllers. Distributed Logic Corp., 
12800-G Garden Grove Blvd., Garden Grove, CA 92643, 
Phone: (714) 534-8950 • 64-A White Street, Red Bank, 
New Jersey 07701 Phone: (201) 530-0044 

DISC/TAPE DRIVE MANUFACTURER COMPATIBILITY CHART 
MAGNETIC TAPE 

112" REEL-TO-REEL 
STD. & STREAMER 

AMPEX 
CIPHER 
CONTROL DATA 
DIG I-DATA 
KENNEDY 
MICRODATA 
PERTEC 
TANDBERG DATA(IDD 
WANGCO 
TDX 

2315/5440/RK05 
CARTRIDGE CLASS 

AMPEX 
CAELUS 
CENTURY DATA 
CONTROL DATA 
DEC 
DIAB LO 
IOMEC 
MICRODATA 
PERT EC 
WANGCO 
WESTERN DYNEX 
ORI 

•Trademark Digital Equipment Corp. 

CMD 
CARTRIDGE 
MODULE 

AMPEX 
CONTROL DATA 

DISC 

SMDSTORAGE 
MODULE 

AMPEX 
CENTURY DATA 
CONTROL DATA 
BALL COMPUTER 
MITSUBISHI 

WINCHESTER 
51A ", 8" OR 14" 

BASF 
CONTROL DATA 
FUJITSU 
KENNEDY 
MEMOREX 
PRIAM 
SHUGART 
SEAGATE 
QUANTUM 
IMI 

'A" TAPE 
CARTRIDGE 

DEi 
KENNEDY 
PE REX 
OUANTEX 

FLOPPY 
DISC DRIVE 

BASF 
DECITEK 
MICROPOLIS 
PERTEC 
RE MEX 
SHUGART 

CAPACITIES .25 TO 300 MB 

DISTRIBUTED 

~RftM~i1l1111f 1~1i11~ 

CIRCLE 15 ON READER CARD 
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BLINK SYMBOLS 

The preprocessor handles two types of symbols not nor
mally a part of the BASIC PLUS language. 

Labels are substitute for line numbers. which we feel 
'harden· BASIC PLUS code. and make it less likely that a 
piece of code will be usable elsewhere. 

A reference to a label in the code is preceded by the 
commercial at sign (@) because this makes them easy to 
detect by the preprocessor and also flags them to the eye of 
the human reading the code. 

It is interesting to note that the "at" sign is one of the 
few with no syntactic significance to the BASIC PLUS run
time system. It was chosen in preference to the others, after 
several false starts. largely because it is available without 
use of the shift key on most of our locally available 
keyboards. 

The second type of symbol is the so-called ·set symbol,' 
which may hold an arbitrary string . Several of the BLINK 
directives are concerned with setting and testing the value 
of these symbols. 

They can thus be used 

- to control the inclusion or exclusion of a given piece of 
code from the source file. allowing systems to be con
figured by feature selection. 

- to generate different literal strings or variable names 
during different preprocessing runs. allowing the same 
source to produce code which is tailored to the cir
cumstances. 

- to modify the actions of library routines. or the code that 
such routines generate. giving a more flexible applica
tions library without undue duplication of code. 

The value of a set symbol is obtained in the program 
text by flagging the reference in the way shown below. 

PRINT ··@/TYPE/ Ledger" 

The above code fragment could result in the printing of 
··sales Ledger" ', "Purchase Ledger" or ·· Nominal Ledger" ac
cording to the value of the set symbol TYPE when the code 
is processed . 

To assist in such configuration a means is provided of 
setting symbols in the CCL command which triggers a 
BLINK preprocessing run. 

It is interesting to note the parallels between program
ming in BLINK and programming in an assembly language 
followed by link-loading . 

In both cases. the code produced from symbolic sources 
is absolute. although BASIC has the advantage that inser
tion of new code is much easier than it is in machine code. 

In both cases the programmer's task is eased by allow
ing him to make use of pre-written libraries. eliminating 
duplication of effort. 

Furthermore. it is the task of assigning fixed numbers 
(addresses in assembly language. line numbers in BLINK) 
which prompted the development effort. 

This parallel was the main spur to the BLINK project. 
and the facilities of MACR0-11 and the task builder were 
used a model when various enhancements were made to 

BLINK. It is a sad reflection on the state of commercial pro
gramming that many of the features for long taken for 
granted remain unavailable in one of the most popular 
languages. Naturally the introduction of BASIC PLUS 2 has 
changed the situation somewhat. but we feel that even in a 
PLUS 2 programming environment many of the configura
tion abilities of BLINK would continue to be useful. 

BLINK DIRECTIVES 

Apart from the symbol substitution features men
tioned above. BLINK enriches the base language by proc
essing directive lines. 

A BLINK directive is flagged with a period in column 
one. followed by a keyword to specify the required action. 
and optionally a list of arguments to modify the action. 

There are several types of directive. and they are split 
for the purposes of discussion into several different classes. 

Code Sharing Directives 

One of the best ways to improve programmer produc
tivity is to make it easier to use someone else·s code than to 
write a routine yourself. 

BLINK has facilities to allow a section of code from 
another file to be inserted in line. which is similar to the ac
tion of an APPEND command . It also has library searching 
facilities. which help to reduce the number of files on the 
disk. and reduces file processing overhead during pre
processing . 

.INCLUDE file 
takes the text contained in the named file (with default of 
SY:(SELF).SRC) and processes it as though it replaced the 
INCLUDE directive in the source program . INCLUDE direc
tives may be nested up to a depth of nine. although in prac
tice we have not yet felt the need to go beyond two or three 
levels. 

.LIBRARY module 
adds the given module name to the list of modules for which 
library search must be performed when the end of the top
level source file is encountered. 

.SEARCH file 
adds the named file (with default SY :(SELF).LIB) to the list 
of files to be searched for requested modules during library 
processing . The libraries are searched in the order of the 
SEARCH directives met during the source scan . 

.NEEDS module 
allows a library module to cause an error if some other re
quired module was not requested . 

Symbol Setting Directives 

The set symbols are translated as having the null value 
if no value is assi!Jned in the CCL command or during source 
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processing . Thus a reference to an undefined set symbol is 
not considered t o be an error. 

.SET symbol= value 
assigns the value on the right of the equals sign to the sym
bol named on the left. The assignment is unconditional. 

.DSET symbol= value 
acts like a SET. except that the assignment is only made if 
the symbol currently has the null value. This allows an IN
CLUDED or library text to assert default values for its 
generation parameters. 

.ASK symbol 
prompts for the value from the terminal if the symbol cur
rently has the null value . This is a useful directive when 
generating a highly-configured piece of software. when 
there are two options open to the programmer. 

He may generate the file as it stands. when he will be 
prompted at the terminal for the system generation 
parameters. 

Alternatively. he may write a module which SETs some 
or all of the system generation parameters and then IN
CLUDEs the source file. Because of the null action when the 
symbol is already defined. he will then not be prompted for 
the parameters he has set when he generates this higher
level module. 

Conditional Assembly Directives 

When writing turnkey software it is quite often 
desirable to include or exclude certain sections of code ac
cording to whether particular features are required (and will 
be paid for!) . 

BLINK has facilities to optionally skip sections of the 
source code. depending on the value of one or more 
arguments to the directives. 

. ENDIF 
delimits the scope of all conditional assembly directives 
given below. If conditional skipping is not taking place then 
it has no action. 

.IFB string 

. IFNB string 
assemble the lines up to the next ENDIF if the remainder of 
the directive line is (or is not) blank. These directives are 
most often used to test the value of a set symbol . as in 

. IFNB @/ TEST I 

where the following code is assembled only if the set symbol 
TEST has a non-null value. 

. IFEQ string 1,string2 

.IFNE string 1,string2 
continue processing if the two strings are (or are not) iden
tical. This is useful where one or more options exist during 
system generation. as in 

.IFEQ @/TYPE/. P 
(Purchase ledger code) 

.ENDIF 

.IFEQ @/TYPE/ ,S 
(Sales ledger code) 

.ENDIF 

At present there are no facilities to nest the conditional 
directives. although this is an obvious extension to the cur
rent language. Since an ENDIF has no action if skipping is 
not taking place. however. as long as the scope of two condi
tionals ends at the same place such an action can be 
simulated in a way which will be upwards-compatible with 
nesting when it is implemented. We can write after the 
above code 

.IFNE @/TYPE/.P 

.IFNE @/TYPE/ .S 

.PRINT ?Invalid ledger type @/TYPE/ 

.ENDIF 

.ENDIF 

Since the first ENDIF delimits the scope of both condi
tionals. skipping can never be taking place when the second 
one is encountered. and it will be ignored. When nesting is 
implemented. however. it will delimit the scope of the sec
ond IFNE directive. 

Program Section Directive 

Many installations. ours included. have adopted stand
ards which call for restrictions on the line numbers which 
may be used for certain types of code. 

It is common. for example, to put array dimensions in 
at 900-998, initialisation code at lines 1000-1999. and so on . 

Whilst BLINK has to a large degree removed the need to 
consider line numbers. it is still useful to know roughly 
whereabouts in the program a piece of code will be found -
during interactive debugging, for example . 

Furthermore. it often happens that a single source 
module must ensure that certain variables are preset during 
initialisation. or that a particular error at a certain line is 
catered for in the error handler. 

This is catered for by splitting the range of permissible 
line numbers into named program sections. or PSECTs . 
which will be a familiar concept to the MACR0-11 program
mer. Each PSECT has its own program counter. and so 
BLINK will resume output at the next available line number 
within that section when it is resumed . 

.PSECT [section-name] [. LD:n] 1.HZ:m 
is the directive which causes the preprocessor to switch be
tween different sections. We will deal with the most com
plex case first. where all arguments are specified . 

.PSECT !NIT.LO: 1000.HI : 1998 

declares a program section . with limits on the line numbers 
which may be generated from within it. If a PSECT named 
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INIT already exists then this attempt to specify new limits is 
considered an error. 

Most often. this form is used in a module which is IN
CLUDEd by a programmer almost at the beginning of his 
source code. If he does this. the PSECTS will be set up for 
him. and he does not need to bother about establishing his 
own PSECTS. 

.PSECT INIT 

causes the preprocessor to switch back into the INIT section. 
resuming code output where it left off when it was 
switched out. Thus. since BLINK normally generates code 
with increments of ten between line numbers. if the last line 
generated in the INIT section was 1050. it will recommence 
output at line 1060 (unless a line number appears to reset 
the program counter). 

Lastly. the PSECT directive may be used without any 
arguments. This is principally convenient for INCLUDEd and 
library modules. as it switches into the PSECT which was in 
force when the module text was commenced . 

One particularly useful application of the PSECT direc
tive has been in error handling. Our standard program 
skeletons all set up a PSECT named ERRORS. and included 
initialisation code which traps errors to the start of this 
section. 

Any INCLUDED .module can specify private error trap
ping with the sequence 

. PSECT ERRORS 

IF ERL= @LAB% AND ERR= 99% 
THEN RESUME @LABZ 

. PSECT 

& 
& 

This obviates the necessity for routines to specify a 
private error trap. which we have found to be a fruitful 
source of errors in the past. Note also that. since label 
references are translated into line numbers by BLINK. it is 
legal to use them to specify an integer error line number. 

Miscellaneous Directives 

There are two other directives which do not easily fall 
into one of the above classifications. 

.PRINT string 
prints the remainder of the line on the terminal. It is useful 
for identifying selected options in a complex program 
generation. 

.ENDFILE 
is used to specify that the preprocessor skip the remainder 
of the file or library module it is currently processing. This is 
rarely used (although BLINK generates on internally when it 
actually encounters the end of any source file!). but can 
reduce processing time if an error is detected in the genera
tion parameters. 

PROGRAMMING TECHNIQUES 

It is difficult to present the features of the BLINK 
language in a coherent way given the space limitations im
posed on this paper. There are many techniques which we 
have found lead to increased productivity by sharing code or 
reducing debugging time. In particular. we feel that the ma
jor advantages of the BLINK preprocessor are: 

- A standard program skeleton can be written for each 
type of program (file create. report. et cetera). and 
these skeletons can be used by programmers with 
insufficient experience to define a sensible program 
structure for themselves. Use of these skeletons 
allows one programmer to understand another's code 
much more readily . 

- The standard library. with disk handling routines and 
echo-control terminal input functions are available by 
writing a single directive for each module. 

- When an error is detected in a standard module. it 
only need be corrected once. 

- Since the standard modules are effectively hidden at 
source level. program listings are both smaller and 
more comprehensible. Also. we are encouraged to 
treat the standard routines as 'black boxes', and use 
only the interface descriptions rather than reading the 
code . 

- Because BLINK encourages a modular approach to 
programming . programmers tend to structure their 
own code in a sensible way . 

Without exaggeration. we claim that programming in 
BLINK is more enjoyable - although this is obviously sub
jective opinon. 

We have traded the ability to develop programs on-l ine 
for the flexibility of using a higher-level language, and we 
feel that the exchange is in our favour. 

We can write programs which have virtual array sizes 
adjusted to the requirements of each customer (by setting 
the dimensions in set symbols) . thus saving disk space. 

We can generate multiple programs from the same 
source code. using conditional assembly and putting IN
CLUDEd file names into set symbols. saving a maintenance 
load as well as keeping the number of source files down to 
more manageable proportions. 

USER EXPERIENCE 

BLINK has been used to produce several fairly complex sets 
of applications programs. now all in use on a timeshared 
PDP-11 / 34 in parallel with further program development. 

Sales and Purchase Ledgers 

This comprises about twenty programs. plus some 
associated file maintenance utilities. With the exception of 
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programs concerned with producing cheques and remit
tance advices (unnecessary in a sales ledger). all programs 
are produced in two versions from a common source. 

It is hard to estimate the amount of effort this has 
saved. but it has definitely cut the load of maintaining the 
system. which is in daily use by up to eight bureau clients. 

Magnetic Tape Archiving System 
The principal feature of this system is an index. held in 

virtual arrays. specifying which files were dumped to which 
tapes on which dates. It would obviously be wasteful to 
make the file big enough to cope with a thousand files when 
only a couple of hundred were to be archived. 

A source file specifying the size of all these arrays is IN
CLUDEd in each program. allowing a simple systems genera
tion procedure for turnkey clients requiring the package. At 
the same time they are customised as to client name. 

Contract Costing System 
This system was the first to provide integration be

tween the sales and purchase ledgers. and a payroll system 
written outside our company in straight BASIC PLUS. 

As purchase. sales and payroll details are entered they 
are also used to update a cost ledger maintained for all the 
client's contracts. 

This application has its own source libraries. which con
tain routines to access hash-indexed files. They proved to be 
so successful that a more general version of them is shortly 
to be incorporated into the systems library. 

update would automatically be incorporated into all pro
grams as they were generated. 

Some Problems 
The major current problem is that of sharing the 

development machine with an interactive bureau service. 
BLINK is written in BLINK. and can place quite a heavy load 
on a PDP-11 /34 with storage module drives. Fortunately. 
the major development effort on the ledger packages is now 
over. and amendments can usually be made by editing the 
sources during the day and submitting an overnight batch 
job to regenerate the suite. 

We feel. nevertheless. that BLINK could be usefully 
rewritten in some compiled language. although no statistics 
are available to indicate whether the generation process is 
disk- or CPU-bound. 

BASIC PLUS 2 is the obvious candidate. since the 
generation process will work just as well for that as for 
BASIC PLUS. String handling still imposes quite a heavy 
overhead in PLUS 2. however. and for this reason we feel 
that MACR0-11 or PASCAL might give better performance. 

At the same time. it would be useful to incorporate at 
least some lexical and syntactic analysis of the program. 
This would allow the preprocessor to decide for itself which 
functions had no definitions in the source programs. and 
should therefore be sought in the libraries. 

It is somewhat annoying to go through the whole proc
ess of program generation only to be informed by the BASIC 
run-time system of syntax errors or undefined function calls 
introduced by the last edit. 

General Libraries Eventually it may be possible to produce a true compiler 
These libraries are used by all applications suites. When for BLINK. which output object modules for processing by 

turnkey packages are required for an outside customer it is TKB or LINK. With the increased usability of VAX BASIC and 
a simple matter. for example, to update the routines con- BASIC PLUS 2, however. the major advantage of this would 
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has happened with BCPL and SPITBOL, for example. In the 
long run the user community could be expected to benefit -
although. of course. I am sure that Digital Equipment will 
continue to provide a high level of portability in their own 
software. 

Code Samples 

To give a small idea of the flavour of BLINK. a section of 
the preprocessor itself is shown. We hope this gives the 
reader some impression of the improved style which the 
BLINK programmer can assume. 
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SUMMARY 

BLINK is a first attempt to produce some much-needed 
support for the BASIC PLUS programmer. It has proved 
itself to be valuable in a commercial programming environ
ment. although a more efficient implementation would be 
useful. 

It also encourages the programmer to break down his 
programs into functional modules. since in this way he gains 
maximum benefit from the preprocessor. 

We would like to see more installations expending ef
fort to make the programming process easier and more en
joyable. since the shortfall in European software staff does 
not seem likely to disappear in the next few months. 

We feel that it is only by consciously moving for more 
effective programming techniques that the user community 
will overcome the present difficulty with maintaining com
plex applications packages. • 

Software 
Product 
Description 
Product Name: LOCK-11 Version Z.1 

Description: 

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

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

• 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 . 

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

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

• Manager may establish special priority/burst settings by KB. 
Manager may establish default output protection code, @ 
assignment and up to three specific user logicals for each KB. 
All assignments are made at log-in. 

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

• Manager may define a KB-specific acceSS<lenied message. 

• A macro DYNPRI program is included which performs the 
following functions: 

• Users may be dispatched into ten separate priority queues. 
separately tunable on-line. Each queue has ten levels. Queues 
are selectable by KB. 

• Program detects hibernating jobs and announces the fact on 
ALARM keyboards. Privileged jobs hibernating cause extra 
loud and long alarms. 

• The program produces almost no load in operation and runs 
in SK words. 

• Program will hold up to fourteen files open for performance 
purposes. 

Minimum Hardware/Software Required: 

Any valid RSTS/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 discount 
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 ex
ecute a separate Program Sources License Agreement. Sources are 
available at ten times the initial license fee. 

License Fee: 

Single CPU license: $950.00. Annual maintenance at 1 Z% of cur
rent list price. 

Contact: 

Dave Mallery 
Nationwide Data Dialog 
215-364-2800 

CIRCLE 1 Z ON. RliADER CARD 
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SREORDR - Sorting Alphabetically 
By George T.A. May, Special Systems Division , Software Sciences Limited, UK 

RSTS professionals may be interested in this slight variation to 
$REORDR which allows it additionally to sort the directory in alpha
betic order as well as the normal date and time sorts. This can be use
ful 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 offiles and date order is not so interesting, but 

INSTALLATION 
Rcad<.J 

Read '.J 

r1t1 El Ee ·\030 , 1S210 

kf- PLnCE REORDR .THP 

lJUJ RE OR DR. TMF' 

nPPEND REORDR.APP 

tUMPILE 

f.'lf" [1,1'\0J/L l 

DEMONSTRATION 
Ndn1e • E:-:.t Si :::e F' rot Date SY:t1r140J 

COMMON .MA C 31 < 4 0 > 30-APr-80 
H,1010.HLP / 60 19-Ha':l-81 
DWAH .BAC 31C <:, 124 > 10-JtJn-81 
ERMKBO. HAC 10 60 ,· 12-Jt.m-8 1 
HKI010.0LD 76C <. 124 ...-· 05-JiJn-81 
HUOlO,LST 87 60 16-J~m-81 

IV050 , BAK 156 < 60 > 16-Jun-81 
Ut>.BF'02. [IAT 163 60 > 1 4- Ha'::l-81 
IV050 .CB L 156 60 > 17- Jun -Bl 
F''OL , C NV 60 > 17-Jun-81 
IMV .CNV < 60 > 17-Juri-81 
Hl'-.!010.VOl 3:! 48 .> 17 -JiJn -81 
SI DOl .OB J 23 < 40 > 13-Ha'.:1-81 
Sl I.101 • BAK 24 60 ' 13-Ha':l - 81 
S TDOl , CBL 2 4 60 > 17-J•Jn-81 
S I flO l • ~ii\!. 60 13-Ha'!l-81 
P«OJO .OL D BlC < 124 > 05-Ha.,,-81 
f·f .. 030 • BAt\ 34 60 > 05- Ha.,,-81 
f 'R03 0 .OL 35 < 60 > 17-JtJn-81 
1-'IJLI. . L N\.J 60 > 17-Juri - 81 
JNVl • Ci'JV < 60 '· 17 - J1Jr1 -8l 
HKlOlO.BAK -~3 48 ; 17 - J,Jn - 81 
HUOlO . CBL 3 :; 48 '· 17-J1Jr1-8l 
TE Mf ' 49. rnr· .1 6 60 17-J1Jn-8l 

.o ti'll of 1076 blc1r.Vs in 24 files in SY!(lr140J 

F·tJN h'EOR[IF: 

PFUR LJR V7 . 0-08 RSTS V7.0-07 HR-AUDIT 
L11 rect()r':: Rt?ordP.r1r1!:1 Pro!:lran1 

S•J1 t [11r ec-tor~(s) <YES / NO ) NO? 

Ur1l~ ~·r CREal1on Date/ T1rue1 ACCess Date , or ALPhabet1call"' < CRE ? ALP 

L11 FORrWARDJ or REV(ERSEJ Order FOR ? FOR 

11,•·11<.:e and UF[I S}'cc1f 1cat1on(s) ? DRO!(l1 140] 
U1rector"' _[IRO:(l1140J has been Reordered 

So rt r.11re c tor :ds) <YES/NO> < NO ? "'C 

Read~ 

PH· ll 1140J/Ll 

l~:-1B1P ,f ;:t 
!'UMHON . MH C 
J11JAH .BAC 
~F'IHBO . HAC 

S1::e 
31 
31 c 
1 0 

F'rot [late 
4 0 30-AF<r-80 

124 10- Juri-81 
60 12-J •Jn -81 

SY :Urt40J 

names are. The following source file $REORDR.BAC < 124 > or 
whatever it is called in a particular system. 

I've attached an installation process and demonstration run. You've 
got to follow the installation process else RSTS Basic Plus routine 
system screws you up because I've redefined function FNIO/o. 

HKI O l O.E.cAK 33 4 8 > 17-J•Jn-81 
Ht'1010 . CE.cl 33 48 17-JiJn-81 
HUO!O.Hlf' < 60 > 19-Ma';:l-81 
Hl\J010 .L ST 87 60 16-J~Jn-81 

H'1010, OLD 76 C < 124 05-Juri-81 
HK! OlO . VOl 32 4 8 17-J•Jn-81 
IHV .CNV < 60 ; 17-Juri-81 
lNVl • r.NV 60 17-Jun-81 
IV050 .BAK 156 60 . 16-Jun-81 
IV 050 , CBI 156 60 > 17-Jun-81 
f'(\l ,CNV 60 ' 17-Juri-81 
POU . CNV 60 > 17-Jun-81 
PR030 • BAt\ 34 < 60 > 05 -Ma.,,-81 
f·R030 , CBI 35 < 60 1 7-Juri -81 
PR030 , OLD BlC < 124 05- Ha~-81 

s rr101 .BM ~4 60 13-Ha"'-81 
SI fl Ol .CBL 2 4 ' 60 > 17-Jun-81 
S TDOl . OBJ 23 ,, 40 > 13-Ha~-81 

ST[101 , SKL 1 < 60 > 13-MaY-8 1 
1FMP49.THF' 36 60 ? 17-J•Jn-81 
Ut- BP02. fJA T 1 63 ' 60 > 14-May-81 

To tal 

Rvad~ 

IHE-.F 

10 

" 
•iO 

oOO 

'" 

"' 

101 0 

1 20'5 
\ 

I 
I 

1210 
\ 

400!; 
\ 

of 1076 blocks in 2 4 files in SY:Clr1 40J 

E l HNO 
I Yl:.IUEO 
I 7 , o- o& 
I ' .. 

"' .. 
" cs 

'" 
"' 

l:. OJT Oil[ 
1 '5 - Jll"' -81 

.Q(ASON 
OQO [il .l LP& ffl 1 !CALL f 

l"' Of ll It.TO NEn .l Vl ll l lfLE Tt liGET UF O ENTA'f ._ 
POI NT[!,' TO F Il,'Sf dL OC,. d['fQ,_0 LlSI "4 &1>4[ [ "4T'l 'f & 
'\lllf'ldEil UF flLlJCI(~ IN UF O & 

UF \l CLUSTfkSllE & 
USE.A ENT[lll:. 0 INPUT & 
:•t IF W[ 0 k 0 1:. li H'f ACCESS OATl I 
: O IF AE O., OEil d'f CilfilI ON DATE /Tlf'll. A 
: \ IF SORTING H PM l lsfTIC I LL'f & 
UF O flLf S PlC JFJClTION OF UFO CUM"'El\jfL'f BU ~JG & 
PA OCUSEO A 

ll l OIJ M-.'f V&RJ &fl ll:. F QOl lNTfkNAL FUNCTIONS & 
0 \( ) TME UF O 1 0 ~E kfOQOflitO SET UP .l S A WOMO llHl ' 'f & 
Fl(l FAE[ ENIA'f COUNT ER ~ O lot EiCf'I 01Ht. Cl01,''f ttLOCI( I 
F OX .., Q.Q tCJ NG VAW1'8LE 1. 
Fil "' 0 -'IC.lt.G Vlli UdLE " 
l.S VE kSI O"'/f;OJ r • 'S f£l(I STAI NC I 
U{) Ul>tAY IJSEO TO l>I OL O '-' E TUkN FR O"' FILE ST.QJN G SCAN & 

OF U!)f .Q Et.IEklO OEVICEIUFO SPtclfIC•TION(S) 
Sl( J Ailloll'f F DA SOliTJNG NHl( S il'f i CC£:SS 011 CA[ A rl ON OATt & 
S l cou ... , OF NVM!f[li OF AT T.Qld UTE, ACCOUNT I NG AN!'I ' 

"'Ef"'ll:. V• L Erirrnrs F UH cuw1o1 t 111 T F!Lt. 8U"'G li'E OliOllll: O. g 
S Ol :: Ot IF -.o 50111 d 'f ACC t.S S Oil • O[S{lol[O ~ 

,. l l I F SOHT OY • CCESS i> • T• Of5 J11E O & 
SPtl :z FJli'ST SOWT P • "I A"'[l[.Q TO Ft1,Jl • NE"'L • ClS Ol 
Slo'2l : Sl:C ONnso ... T P AIU"'.£T£.Q TO F ·'ll l l • lollPL • C£S Tl 
SP3l :z T,.1"0 SOotT P Ali l"ll l['I TO F ~ll • NE,.. 
ll W0'1111ING 'OotU~L£ A 
Tl l) Ulol r.[T ur o S ll UP •s' .~U 'IO .l li'W Af" 
TOI ... 11 '1t11'JG V•k! A!!L f ll Sf ;) I N '11JVING u ~ u CLUST['1"1 iP S ' 
Tll P Ol NTE k 10 NA1"l 1:. '.i l.i, . USll) 1111 llltA110NJACCESS SOllT 6 
Tl l r> Oir.T[ol TO • ccou.'\ITJN(, 1: 1\l ol f , us t o lN CIH.ATl Qf.j/ l(Cf.S S & 

SOllT, & 
Fl l..l SPEC ~ n '1 U F O TAllG[T • 11!.I Af, & 

,_ l ,j CJ ~tC ING v • A I l"Ll A 
... t i ij Q.QqNG VUl'J' BL f 1" 

Zl <'i 0 -'l(J NG Vi AU>IL[ .\ 
F .O.S,. AP l {) }11')0 1) .I/Ml"< S UllT! Nr. •LP•Utt~f!CALL'f o IU l) 5 0 Cq[Alt S & 

• r uN~ 'f (J ll Ot'I F ·l ol r ... t: ·'llU Mdf. MS (IE .. y[ 
,..,U,.. 0 f. '1 ~ uc c u .i F O-' MJG1'1 ll'IO T LU " l I.I: TrEli' 
ViL Uf.S , F -.i S "" l'l .it U,.. Uf.li5 !Ml"' f.''10Pf'1L• 
8'f • OOJNI> Jllbe IV .. .. E " 'L UtS H~O s utH>t•CT 
~" ING ]~Tit.II Fll OM • vf VALUES 

l'l2 00 GJV[ !~ 01'1t:CT 0 AT l.JN11;, OAT[ •NO TJ"*[, ADO TO & 
NA"![ t:NPn SOllT LIST AMMA'f IN SOli'TEO UHOEA I 

• FNO l () \lt 001) C1o1tC111 TO S H IF TMJ3 IS A L •A Gl FJLt:: SYSTEM & 

1 ANO IF SO, JF .I.NY FlUS Ali( ,) P[N nN TM!:. 
I 
I 
}$: "V7 , 0 • 0 ff M 

• CCOUl\/ l rn tlf ol[UA Ol lit. O . 

SET UP V[olSJUr./f Ol I •'S FOW l'l f_ AOEA 

PAINT l 

INP U T •H , • CJ llO[li ~y Cllfil ION O• Ttlll"lf, • CCESS O• H, 0'1 ALP., At1£ TI C ALlT • CHf. >'? " 1C i& 

lilt USEQ SELECTION 

GC"ll O 1210 IF L f N(C$) z Ol 
CS: Li:.FT(C v TU(CS,]lt).lll 
GO T 0 l <!'lO l F C $ : "CR l > 
GO TO lc? O ~ IF C • <> " • CC" • r.Q C$ <> " ALP " 
Cll : • l l H C ~ : " • LP" 
Cl l : 1 l J ~ C S a " • lP" 
Pli(S[T TO UE J'• ULT VALUl. OUN[ JF tJH • ULT I NP UT , t.L!lf, 
GET FJlolST '"~lf C1'1Alol • C TEllS !ti. u P?lH • C•SI:. or~L• . OOf.jf. IF 
"C6'l " . GET ACAi"' IF >\IOT " •C C" JR " ALP" . QTM[o!,_ JSl , 
5£1 TO • CCE SS OAT £ SE.TTING 

P l " 0 1 
5l( Ol, Ol 
"'U L f.11,'Tl 
lllU L E~Tl 

S l ( Ol d l 
' Jc?H.71 - 1 l I~ C H : J l 

WLElllTl 

• 
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40]0 

' I 
QO]I 

I 
I 
I 
I 
152011 

' I 

Sl(O l ,l t ) ,. lll lJ Lt i H 
S'&;( O\,Hl: ""U l. (~U 

INJTl•LJZE POI ·oltli !'HO s ou •Cl • •HI Af, ZE 'IO 1..U .. l:IEW OF 
[NTllilS I nu .. 1F so1np,c; 0' OATl . ,...0 TI .. t. 5£1 LO .. EST 11(•!1 TO 
Zf.H O . IF SU'ITING •L.l' .. Hl(ll(lLLYo SlT 10 L A•HoEST • \If NUM8tll 1 0 
C'1(H F Oii • \/[ IUO'>ll UL UlS, NOT[ Tl"'l! 1<;!LL ISl Wt.\l[W5( 0 10 GIVE 
"' l"' V lt.S af.F Qof[ "ll O•~ IG!o·'l SO f,.4y T"f"f All( NO ' !Pt.CJ•L C•Sf.' 
SOWIS 

IF Cll :1. O'.t T"(N 
l t s.FNlt(L t , Ol ( 12 l• ft ) , !GG <l t•Ol ( 12 t.r' t ) , t'l l } 
GO TO 1101'> 

50AT IP< G !IV C"l A T 1 0~ l)A Tf '1110 T l"I:. 
NOT TIMES AA[ :,..,;a PPl'O PHH OWT(OPO L V lol51 0 ~ TO MI NU TES afT[q 

l"f UNIG•d 

IF C ll c • I l T"'(N 
Z t afNJ\ (L 1 , rll ( l?l•\ l). Ol , Ol ) 
GOTO Q0 35 

SOATING BT DAi l OF L • 5T A(ctS!i 

JF CJ\ :: 1 l !"'EN 
l taffl.ll(l.'1:, 0 l (P l •\\ ) , l) l (P l • l l ), Ql (l" l•H l l 

S OllTP•' ALlo'•O BfTlC • LL Y OP< FIUNO~I:. l 1t OAOS I ANO 2 1 AP<Q ,B T 
O~ Ul'9[ 0 fot O,.. Tit ( IJFO NA"'f AL OC "-

F UNC TI ON FN!l{Ll, <;f.>tt, SP? l, SP H ) 

THIS f UNC T} ON !NS(llTS llEC Ull OS, IN ASCEND I NG ' "-ET ' UQ UEP<Cl , 
Ii'H O ' '" l "l • CVMI:. Al/MAY, 

y.,[ Pi • COllE aliMU CO'~SI ST S n ~ 17H , .. 1'11 0'1 0 AEC Oll OS . Hf[ FPt!IT 
T .. '1£( uc owos •"I:. USED F OW .. uusE .. lEl' l N!. P Ull .. OSE S , lllHILE fol[ 

L • S T 111<:; "'" C.J~ u1 -. " ' 10 o au, 

[ AC_. VALI D llECOllO C01" SIST S OF A llSTS/E LIN<,..UMO(f ., E • OORESSl 
l NO f_.'IE[l l'H[G[llS ( O•fl, O,O/Q ATl:. , l! M[, O/F ILt. , Na"' [ , [IT,) 
OE P ENDI "IG UN '"f SORT JYP[ SELl CHO ltl T,...I:. US[lf , !ST li[CUllO 
{0 , 0) l"' f.,t aot~H CON TAI NS l"l CU ~lfl:.NT COUl'ol OF ll AL I O llECOllQS , 6 
U.1 0 l,...f S 01o1! P Alol A"[l fli S OF TM[ "I G01E ST Mf(Oll U ['irfl:."11:. 0 . Nl:.rl T"' U 6 
11[ (0 11 0 3 All[ UUO FOi.i T[,..P Q ~a.,Y ST OfUGt OU olJ P<!. l,..l ( '¥ TAY PAO CESS , & 

L \ • Ll N .. ..,; ulo!O TO 50U~C[ UHJ Na .. [ l:.N l o!Y llL OC • 
SP ll .. ur .. ER Ulll OF cqtaTtON . 0 11 OAT£ UF LUI 
• CCES S Oot Fl .. 51 FILI:. '9 AM[ ,oj QliO FOii •oM[ dL OC • 
P O I ~ TE O 10 'I f Lt 
SP2 t • TI~E UF C ot[ &TJ ON Oii Ot I F SU otTING df ACCESS OlT E 
Oli s 1:. cor.o FT Ll 1"A o.tl .-0110 
SPJt • Ol FOol OAT[ s o rns Oil ~ IL["iA ... l U tfr;S l UN 

If !1<[ CAL Lf .. l flf ... PTS t o 11isun • "'[ (0110 .... US [ l(l:.J IS • Tl.UN 

. 

1 .. l ... lGHi:'il "l:.l 1\j IM[ Fiil, t .. [N '"[ sta.i c .. .ll~O CO ... P l 'I[ P ORTION ' 
0 ' T"E AL!.IJO. I T>1 1, "I IS S I( JPPl:.O , ' 

T,.E FU CTIUN li[T UlllOS 0 \. If lt•Sl:.11110,.. lJ CC U.,.11[ 1) , •11. 0 • \ t (TWU I:. ) 
IF INSEAT!u"' IJID ~OT OCC U"'• 

IF S li t IS "11:. S lT (Ol)' 1"0 SOliT JS OUN I:. no , ... [ J P< S[llT\ON BEC OMES 
A SJ~PL!: S!lhl!.Hl LINE I NSEIHJON. 

\"il\ 0 DEF• FNil.(Ll , S._,\ t,SPit, S PH l 
I 
1'5225 IF CH:I\ T"°E"-

I 

S PI lS l'l\S<j AI' \ (SI-'\ l ) 
S PC t sF N! • • l" t (SP2 t ) 
SP .n:F "S"' • P t (SP H l 

IF" DO ING ' "' &LP"' lb[T IC S ORT, IU Q'SO P'I OOU C(S - VE NUMdfRS 
J'4 l F UN,.,. , Pl l ([ , S O 'l( OAOEH H•[ NU "l&fAS, 

1')230 GOTO \5]1 1) IF 50 1: a Ol 
GOTJ !SJI O IF ::.Ptt S\l01 , ll) 
GOTO 1531 0 IF SP\ \ s :u ox , 11 1 

ANU SP2 \ > S l I Ul , c'l· ) 
GO TO 1'5]1 0 JF SP! \ :: S\IOt,\l) 

A ~0 SPo?l :: S t (Ul ,i' l ) 
A illi) SPJ\ > S l (Ot , H ) 

S<IIP Sl:. AlfC" U •O COMP Al.;1:. IF t. l ... [:HW• r.u•s , , llri! ll OF LIST 

1'5 SJ0 F Oii 11/ ll z lt 1 0 S l (O l , Ol ) • 2l 

l'lHO 
\ 

l') JQ O 
\ 
I 

\1 0(10 
\ 

GOHl I ~Jd O II' 
GO TO 15HO If .. , 
GOTO l':ilti O If 

" " "1lll ,<o l:I; 

" S l ( ,.;lt.tl l 
:: S l (,.; 1 t, Jt, ) 

s 1 c ... 1 1 , it t l 
Sl ( .., l l.ll ) 

:: Sl ( ..,ll, i l l 
ot S l ("l l,H l 

~ 01,' ALL l' ·H "'l(S IN , ... t LIST , Sl:. • RCH Fnw Tl-II:. FJWST ENTAT 
Ad OVE fl;( fjf" (NTliY TO tH_ MA DI:. 

"' t :: St (O t, Ol l • 
S t. (O l .t t l :: SP\ l 
Sl( O\ ,l'I:) :: !1P2 l 
S\C O?,J\ l :: SPH 

SET LOl) P f Ul.I SINGLE flH!olY • no 'T P•!l Of ll~P. SAVI:. 
HY AS "I G,..[SI I N FILE 

S l (o? l , Ol ) :: L \ 
St (o? l.l t l :: 5"'1 l 
51 (2 t., ll) :: 5P2 l 
S l (o? l, H I :: SP H 
Sl(ll l, O'l:l:: S t l(l \, Ol l • 11 
5Avt t"<lliY Fl)A L O•OJ~f; f"ITLI LIST, ! •, (1.o["PI T l !H AL Nl/MH( li 
Uf E TAH.5 f,, LI S I 

1< (\ M 4 \ :: ·· 1 l TO S t 1(14 , Ci t ) • ,? t 
H •1< fl l :: Ol Tll Jt 

SET IJll T •·ti l/\•l"I LOI) .. cor.1 ~ u1..s ~ Ill O•T' O.,l)ll t~·[NI 

ou·. Fl'lrs..-•Pt c .. 1 1 1 
AUD :: J .:!1&! , 
• DO :: - auv I~ .- Tt • :: n\ 
""' : "'" • • DO 

F r~ t r, U 
•U OJt 'l O S!ol l'- t.S n1J i'jQ T ' "'"~' " J-'; a M1H-',lTO"'IC • LlT I •C liEASI '• !. 
0 11 0£ ~. 1.-1s F u . c11or. oi1:. · o .. 11Eits r .. t M St• r ... , '"l' oo , 

i 2Ht7 ['<i t • 

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 appl ica
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 conven ient, 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 DMC11 s. 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 021 73 
(617 ) 861 -0670 
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T. IPS & 
ECHNIQUES 

A Column For The Advanced RSTS/E User 

In this issue, we will look at a patch to add form names 
to the one-shot spooling sys-call. the time diferences be
tween Basic-Plus and Basic-Plus-2 (or CSPCOM) CUSPs (Com
monly Used System Programs). and the memory differences 
between Basic-Plus and Basic-Plus-2 CUSPs. 

Correction! 

In the last issue. I presented a patch to set a VT100 to 
VT52 mode upon exiting EDT V2. The patch functions by 
printing the escape sequence to change to VT52 mode. Due 
to the printing font. the last character in that escape se
quence looks like a "1" (ASCII 49). when it should be a lower 
case " I" (ASCII 108). 

One-Shot Spooling Sys-Call Form names 

The release of RSTS/E V7.0 added a new sys-call called 
the one-shot spooling sys-call. This call allows a user pro
gram to submit requests to the spooling system (SPOOL and 
BATCH). Now. programs can be written that interface to the 
spooling system directly. instead of chaining back and forth 
to QUE. 

Unfortunately. the implementation of the call requires 
all parameters to be passed in FIRQB. instead of using XRB 
to point to the command string (like the .FSS call). This 
means that there is not enough room to specify a form 
name. This is a limitation to systems that either print on a 
variety of forms. or use the form name to allow the operator 
to select which request gets printed when. 

There is not enough free room in the call to allow the 
specification of the form name, but there is a free bit in the 
flag word passed in the call. This patch tells QUMRUN that if 
the 6'th bit (value= 64) is on in the flag word to use the first 
six characters of the file name as the form name. 
RUN [1 .2]CPATCH 
CPATCH V7.0-07 RST'S V7.0-07 Softec Dev 11170 
File to patch - QUMRUN.BAS=QUMRUN.BAS 
#KB:/CS:1299 
'H / 2!/V < Cr > 
2!< tab > < tab > PROGRAM < tab > < tab > : QUMRUN.BAS < cr > 
'H / 10140/V < cr > 
10140< tab > MS=JOBPS & < er> 
'OAl< cr> 
10135 < tab > IF < tab > ONE.SHOT% &< er > 
< tab > THEN < tab > IF < tab > (ASCll(MJD(MS . 4%. 1%)) AND 64%) &< er> 
< tab > < tab > THEN < tab > LSET FORMS = MID(MS. 9%. 4%) & < er> 
< tab > < tab > ! IF THIS IS A ONE-SHUT SPOOLING CALL. & < er > 
< tab > < tab > I THEN IF THEY SET OUR FORM NAME BIT IN THE FLAG WORD.& < er > 
< tab > < tab > ! THEN JAM IN THE FILE NAME AS THE FORM NAME. & < er> 

< Cr > 
< esc > 'V<Cf > 
10140< tab > MS=JOBPS & < Cr> 
'EX < Cf > 
Patch f rom - KB:[x.x].CMD complete. 
# IZ 
File to patch - I Z 
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After installing this patch. if you set the 6'th bit in the 
flag word (as in the example below) when you send a spool
ing request. the file name will be used as the form name. 

3010 TEMP.OS = SYS(CHRS(6) + CHRS(-28) + CVT'lbS(O) & 
+ MID(SYS(CHRS(6) + CHRS(-10) + FILE.NAMES). S. 8) & 
+ STRINGS(6.0) + CVT%S(SWAP%(4 + 64))) & 

! QUE THE FILE TO "LP: " USING THE FILE NAME AS THE FORM NAME, & 
! AND FLAG IT TO BE DELETED WHEN DONE. & 

Time differences between Basic-Plus 
and Basic-Plus-2 CUSPS 

My initial goal was to demonstrate the time (clock and 
cpu) differences between Basic-Plus and Basic-Plus-2. I 
figured that the demonstration must be directed towards 
some pratical end. so I chose 4 of the CUSPs that I felt were 
particularly 'piggy.· The CUSPs I chose were 
ANAL VS+ ANALY1. BACDIR. DIRECT. and REORDR. This 
would show us the benefits to be gained just by using the 
Basic-Plus-2 compiler instead of the Basic-Plus interpreter. 

This was not particularly fair to Basic-Plus-2 because it 
was not designed to be a faster Basic-Plus. What is efficent 
in one language is not always efficent in another language. 

So. I decided to make some minor modifications to the 
programs to make them more efficent for Basic-Plus 2. 
Since all of these programs use virtual arrays. and Basic
Plus-2 will do ·program internal' random caching of virtual 
array file blocks if given the memory, we open the files with 
a recordsize that is a multiple of 512 + 6 (6 bytes to keep 
track of which block is where). I chose a recordsize of 4144 
((512 + 6) • 8) which meant that we were reducing the poten
tial disk activity by a factor of 8 in exchange for a little more 
than 2 KW of memory. 

The experiment was as follows: 
1 .. Run each program in Basic-Plus (BAC). Basic-Plus-2 

(TSK). and Basic-Plus-2 with large recordsizes (LRS) 
12 times. recording the clock and cpu time con
sumed in each run. 
1. Run ANAL VS, telling it to output to NL:. 
2. Replace BACMNT with a program that just ex

its. run BACKUP. telling it to backup one large 
account. Note that this means that the times 
presented below include the time spent on 
BACKUP and BACCON. 

3. Run DIRECT, telling it to output a IS listing of 
one large account to NL:. 

4. Run REORDR. telling it to sort one large account. 
2. Discard the lowest. and the highest times to reduce 

the chance of a stray value influencing the result. 
3. Calculate the mean times. 
The results of the experiment are: 



''I (for once) 
was spee_£!1l~§~~,,~: 

To tell the truth, so are we. We 
knew DISKIT would amaze RSTS 
users, but, frankly, we were 
unprepared for the response. Phone 
calls, letters, and now the RSTS 
PROFESSIONAL -- all saying 
what we want you to know: 

DISKIT is a remarkable 
software tool! 

Listen to what else Dave has to 
say: 

" ... usingDISKIT, I created 130 
accounts and fully extended their 
centered UFDs in 3 minutes and 
40 seconds (a job that used to take 
4 to 8 hours.)" 

"I then copied the full contents 
of a 300 MB RM05 equivalent to 
this new 'well-structured' disk in 
45 minutes, optimizing clustersize 
and contiguity in the process ... " 

DISKIT IS A DISK 
STRUCTURING UTILITY 

As Dave discovered, DISKIT's 
disk structuring utility, DSU, is 
fast. It also: 
• Optimizes file clustersizes 
• Places and pre-extends UFDs 
• Performs transfers between 

unlike disks 
• Saves all accounting data 
• Allows manual file placement 
• Provides full logging and 

statistics 
• Includes sophisticated erro 

handling and recovery 

RSTS PROFESSIONAL 

DISKIT IS A DIRECTORY 
PROGRAM 

ButDISKIT is more than a disk 
structuring utility. DISKIT's 
Macro-11 directory program, 
DIR, displays directories 12 times 
faster than before -- looking up 
files by name, extension, and date 
(with wildcards) at the incredible 
rate of 250 files/second. 

And DIR is smart. It supports 
all standard DIRECT switches 
(including backwards, up to 1,000 
files) with features you won't find 
elsewhere -like password lookup, 
UFD placement, and UFD size. 

DIR even works as a diagnostic 
tool on dismounted disks, 'detecting 
bad directory structures and 
identifying them with comprehensive 
error messages. 
DISKIT IS AN OPEN FILES 
DISPLAY PROGRAM 

DISKIT's Macro-11 OPEN 
program displays open files by job 
- with complete job and file statistics. 
It even has a" sleep switch", allow
ing you to dynamically update 
information at any desired interval. 

DISKIT LETS YOU WRITE 
YOUR OWN DISK 
HANDLING ROUTINES 

Best of all, the very same routines 
used in DISKIT are included, 
with documentation, so you can 
write your own disk handling 
routines. In minutes. 

DISKIT IS THE FIRST 
SOFTWARE TOOL KIT FOR 
COMPLETE DISK 
MANAGEMENT 

The DISKIT package provides 
all the tools and utilities you need 
to create and manage a well
structured disk. The entire DI SKIT 
package, with extensive documenta
tion is available now for only $1250. 

DISKIT, Dave says, " .. .is 
the 'final solution' to structured 
disks, eliminating all of the time 
and complexity and reducing the 
job to one of a SAYRES." 

What more could we say? 

Once again, we've got the answer. 

Software Techniques, Inc. 

5242 Katella Avenue, 
Los Alarnitos. CA 90720 

(714] 995-0533 
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RSTS DEFEcrOR By Joel Schwartz, M.D. 

I have a confession to make. I have defected from RSTS. 
But before you put my article down let me explain. I've 
played all the games available to me on the RSTS system so I 
went in search of new game horizons on other computers 
and here's what I found. There seems to be two basic types 
of games available. One is the Arcade type game. Space In
vaders and Astroids would be examples of this type. The 
other is the Adventure D and D type of which Adventure and 
Dungeon would be an example. The games can be found on 
51 /4 floppy discs and can be run on computers that are 
named after a fruit, a household animal. a naval officer and 
one that begins and ends with a vowel. (I had to disguise 
these in order to keep my job.) If you have any trouble figur
ing them out. send a self-addressed envelope to me and I will 
send the answers. 

I want to tell you about two of the latter type games. 
The first is called ULTIMA (California Pacific Computer Co. 
by Lord British). Billed as the ultimate adventure game, in 

Prog ram Clock %/BAC Cpu %/BAC KW(prg rm + shared) 
ANALYS.BAC 333.5 100.0 301 .3 100.0 32(16+ 16) 
BACDIR.BAC 103.0 100.0 14.4 100.0 31 (15+16) 
DIRECT.SAC 40.9 100.0 30.1 100.0 30(14+ 16) 
REORDR.BAC 176.7 100.0 95.7 100.0 30(14+16) 
Using the Basic-Plus run-time system 

ANALYS.TSK 196.9 59.0 161.4 53.6 31(15+ 16) 
BACDIR.TSK 121 .9 118.4 10.0 69.4 30(14+ 16) 
DIRECT.TSK 45.1 110.3 20.4 67.8 29(13+ 16) 
REORDR.TSK 122.0 69.0 33.8 35.3 29(13+ 16) 
Using the Basic-Plus-2 run-time system 

ANALYS.LRS 180.4 54.1 160.9 53.4 29(21 +8) 
BACDIR.LRS 24.0 23.3 6.6 45.8 30(22+8) 
DIRECT.LAS 24.1 58.9 20.5 68.1 27(19+8) 
REORDR.LRS 44.2 25.0 26.0 27.2 27(19+8) 
Using the Basics resident library 

From these results we can see that a program written 
to be efficient in Basic-Plus may run faster or slower in 
Basic-Plus-2. but with a little effort. programs can run con
siderably faster. For our system. this minor modification 
reduced the clock time for BACDIR to get a directory of the 
whole system from over 12 minutes to just over 1 minute. 
This made running BACKUP during timesharing almost 
painless. 

Based on the results of this experiment. I plan to 
modify all of the programs in the spooling and backup 
packages to use large recordsizes on virtual array file opens. 

Multi-user Tasks 
Multi-user tasks are tasks that have been task-built to 

allow the separation of read-only code from read-write code. 
For RSTS this means separating the read-only code into a 
separate resident library. This means that when a user runs 
a program. RSTS will load the resident library and the read
write section of the task. When a second user runs the same 
program , RSTS will just load the read-write section of the 
task. The exact procedures to create a multi-user task have 
been published several times in several publications. and wi ll 
not be repeated here. (See Vol 3-2 p 8, June 1981.) 

As a practical example of how multi-user tasks can 
reduce total system memory requi rements. we will look at a 
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many ways that's exactly what this game is. There is the 
ability to create new characters of different races (human. 
elf, hobbit, dwarf) and types (fighter, cleric, wizard, thief) . 
Once formed the character can travel on land. across oceans. 
in the air, and eventually into space. Towns. castles. islands 
and dungeons are but a few of the places on the adventurers 
way. The game is filled with quests. challenges and 
monsters which test your skill and creativity. A well docu
mented manual and separate player reference card come 
with each game. I have been deliberately vague. for to be 
more specific would only spoil the game. 

The second game I enjoyed was THE PRISONER (Edu
Ware, Canoga Park. California). Based on the popular 
English TV program, the object of the game is to escape 
from the ISLAND where you are being held prisoner. While 
you are trying to do this the computer is trying to get you to 
reveal three digit secret code number it gives you at the be
ginning of the game and forewarns you never to reveal. 
Every psychological trick in the book is used to obtain your 
information. If you are easily frustrated. this is not the 
game for you. However. if you are ... but that would be telling. 

• 
real-life example: 

One of our clients is a heavy user of the spooling 
system. During the morning operator's shift. 5 print 
spoolers run almost constantly. All CUSPs are running 
in Basic-Plus-2. linked with the Basics resident library. 

SPLRUN runs in 18KW. so if we multiply these 
numbers out we get 90KW of print spoolers com
peting for memory. If we build SPLRUN as a multi-user 
task, we get a SPLRUN that runs in 3KW, with a 
15KW SPLRUN resident library. Since all 5 spoolers w ill 
share their 15KW read-only segment, they only require 
30KW to run all 5 spoolers at the same time. This 
saves 60KW of their total system memory re
quirements by re-task-building a single program! 

The only 'fly-in-the-Ointment· is that resident libraries 
must be loaded at specific addresses. This is a serious limita
tion to systems with small amounts of physical memory. I 
hope DEC changes this in future releases of RSTS. 

Quick Tip 
On occasion, programmers need to execute a Basic[2] 

program starting at a non-zero line number. The usual way 
to accomplish this is to switch to the Basic-Plus run-time 
system and execute an immediate mode CHAIN specifying a 
non-zero line number. If you are in a run-time system other 
than Basic-Plus, type 'RUN programname/PO:linenumber'. 
If you are in the Basic-Plus run-time system type 'RUN pro
gramname < LF > linen umber.· 

The reason this works is that when you execute a .RUN 
monitor call (which Basic[2] considers a CHAIN), you can 
specify a parameter word (@ FIRQB + FQNEND which 
Basic[2] will interpret as the line number to start execution 
at. This is the same location in FIRQB that receives the POsi
tion switch value after a file name string scan (.FSS) . 

If you have any questions or suggestions for things you 
would like to see in this column, please address them to: 

Steven Edwards, Software Techniques, 
5242 Katella, Los Alamitos, CA 90720 • 
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Finally! A publlcatlon exclusively for DEC• or 
DEC-related users, manufacturers, and consultants! 

What Is HARDCOPY? 
HARDCOPY Is a bl-monthly magazine written and edited for the community of users 
and vendors of DEC and DEC-compatible equipment. Topics ranging from new 
peripherals to softWare updates give the reader a broader, more In-depth coverage 
than most an other publications. 

Who reads HARDCOPY? 
HARDCOPY Is exclusively directed at the DEC marketplace. Along with Its prlmarv 
readership of end users, svstems analysts, site managers, MIS directors, and 
engineers HARDCOPY also circulates to manufacturer consultants and OEM's of 
DEC-compatible peripherals and softWare vendors. 

Inside HARDCOPY . .. a magazine covering It am 
Five HARDCOPY sections - DEC NEWS, EDITORIAL, DEC COMPATIBLES, BUSINESS 
SPOTLIGHT, SOFTWARE and VAX INFO hlghllght all the latest topics of Interest 
concerning small , medium and large scale computers. 

Why should you subscribe? 
If you are a user, manufacturer, consultant or OEM of DEC related equipment, 
HARDCOPY will provide you with highly Informative, up-to-date news ranging from 
general Interest articles to new product announcements. 

To receive HARDCOPY Magazine flll out the quallflcatlon form below 

~-----------------------------------~ 11fl~[][]IJJJ~ IMPORTANT -Toqualify, please answer all questions below. 

S b I I F 
Type of DEC computer at this location: 

u scr pt on orm 
Name CPU Operating System 

Title ________________ _ 

Company ---------------
Company Address ___ _ 

City/State/Zip 

Phone( ) 

Signature 
Date ______ _ 

Cl Check here if you wish to receive advertising information from 
Hardcopy. 

Disk _______ Tape _______ _ 

Floppy ______ Printer ______ _ 

CRT _______ Other _______ _ 

Primary product or service of your firm at this location: 

End User _______ OEM (type). _____ _ 

System House ___ _ MFG --------
Consultant _____ Educator ______ _ 

Data Processing ____ Government _____ _ 

Software Other _______ _ 

Hl~(J(J(]Jl'1 is published six times per year by Seldin Publishing, Inc. One year subscription may be purchased at the 

following rates: 

United States .. . ........... . .. . . . ••. ..... . . •.. . . . .... $16.00 

All Other Countries .. . . .. .... ... . . . . . . . . . .... .. . . .. . .. $25.00 

---~~2.°!~~~!~~~~~~~~~~~~~~-!~~~~~~~~-~ 
*DEC Is a registered trademark of Digital Eaulpment corporation 

CIRCLE 66 ON READF.R CARD 
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DON'T BUBBLE - QUICK SORT 
By Neil Robertson. Management Controls Systems. Manchester. U.K. 

It is a fairly common requirement to sort an array of 
numbers or strings. If the array is small this is often done 
using a "bubble" sort, which is possibly the slowest method 
available. The automatic stacking of parameters with Basic 
Plus functions enables a compact "quick" sort to be written. 
Such a function for sorting strings is given below. and also a 
table showing CPU seconds used when sorting random eight 
byte strings using Basic Plus on an 11 /70. The string length 
is not important when using Basic Plus since the com
parison is normally resolved in the first 3 or 4 bytes, and 
only the pointers are changed. With Basic+ 2 the times are 
considerably longer. since the strings themselves are moved 
rather than the pointers. 

Integer and Floating Point sorts require the string vari
ables to be changed to integer or floating point variables, 
and the function name changed. The array must of course 
be dimensioned. Only the array elements in the range given 
by the first two parameters are sorted. The third parameter 

LEX-11 

is used to save the variable XO/o for use by the second recur
sive function call. This function should not be used to sort 
virtual arrays. If you must do such a thing use a bubble sort. 

Purists may not like the "WHILE" syntax but it works. 

! Arra~ size ! 100 ! 200 ! 300 ! 400 ! HOO ! 1600 

!---------------------!------!------!------!------!------!------
! Bubble sort-l:PU sec ! 2.3 ! 9.9 ! 2 1.2 ! 3~.3 ! 144 ! 621 
~---------------------!------!------!------!------!------!------
! l~uic~ sort -CPU sec ! 0.5 ! 1.0 ! 1.6 ! 2.2 ! 4.7 ! 10.l 

241HO DEF• fNQSORTtCY1'::.Y2x.x:o ' 
! QUlC.( SORT STRINGS Xt<YtX> TO XtlY2X> & 
! xx IS A ourun PARAfi\ETER .• SET=O ' 
XX•YIX & 
YX=Y2X & 
Zt=Xt«Y1X+Y2X)/2X> & 
WHILE XX<=YX & . 

XX=XX+1% WHJL[ Xt<XX><Zt & 
YXr::YX.··1% WHILE Xt<YX»Zt & 
lr XX<=YX THlN XU=Xf<XX> \ Xf<n>•Xf(YXl \ Xf<YX>•XU ' 

X%,..,X1.+1X \ YX=YX-·1% 
248~10 NEXT & 
\ Xlt=FHQSORTt<Y1%.Y%.OX> IF Y1% < YX & 

XU=FNUSORTt<x:c.v2x.o:o lr XX<Y2X ' 
FNENO & 

• 

The leader for integrated word and data 
processing in the DEC marketplace. 
Available for all DEC operating systems 
and UNIX, TSX-PLUS, for LSl-11, PDP-11 
and VAX. OEM discounts. 

Compiler. ANSl-74 compatible. Twice 
DEC's features for half the price. Availa· 
ble for RT ·11, RSTS/E, . and TSX-PLUS. 

@ EEC Systems 
286 Boston Post Road 
Wayland, MA 01778 
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TRANSPORTABLE 
SOFTWARE ON RSTS/E 
AND VAX/ VMS USING 
A SUPPORT LIBRARY 

TECHNIQUE 
By Dave Froble 

Transcomm Data Systems Incorporated is an Authorized 
DIGITAL Computer Distributor specializing in business soft
ware packages. Our experience with both DEC and RSTS 
dates back to 1972, when we took delivery of one of the 
first PDP-11I40 RSTS systems. Since that beginning, the 
company has developed a full line of distribution manage
ment and financial control software packages in use by 
clients in North America and abroad. 

Known as TOLAS (the Transcomm On-Line Accounting 
System), this software was initially written in BASIC-PLUS. 
When BASIC-PLUS-2 (BP2) became generally available 
several years ago, certain critical parts of the system were 
converted to take advantage of the increased program size 
and run-time efficiencies provided by the new language. 

When it became clear in 1980 that Digital would be 
placing increasing technical and marketing emphasis on the 
new 32-bit VAX line of computers, Transcomm initiated a 
study to evaluate how best to transport TOLAS to the new 
operating environment. Two alternative strategies were 
considered. First. we could have used a compatibility mode 
technique. Although the actual conversion effort would 
have been fairly simple, the resulting software would not 
fully utilize the additional capabilities of the VAX and VMS. 
A better solution. we felt, would be to implement our soft
ware on the VAX using V AX-11 BASIC. With this alter
native, the resulting software would take full advantage of 
the new VAX technology. 

The problems associated with maintaining two sets of 
software (one for the PDP-11 and one for the VAX) were 
also considered. It was decided to avoid these problems by 
producing a single set of software that would run on both 
machines. The solution involved creating separate support 
libraries of external subprograms for each machine. These 
libraries would provide the basis for transporting common 
application programs between the two types of systems. 

The first step in this support library technique for the 
VAX conversion was to translate all the RSTS/E programs 
into BASIC-PLUS 2. Following this step, unique support 
libraries were created for each type of system. These ap
plication program support routines perform the functions 
that are unique either to the specific computer or to its 
operating system. In theory, the approach could be extended 
to other computer systems in the future. 

The first major problem we encountered concerned 
disk files. Disk files on the VAX are handled in a manner 
that differs greatly from the RSTS/E native files. Mainly, all 
files on the VAX are accessed using the RMS file processing 

• 

I 
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software, and RMS. as implemented on the VAX, provides 
excellent file handling capabilities. as contrasted with its im
plementation under RSTS/E. But since Transcomm had 
developed its data management techniques before RMS was 
planned, our software relied on RSTS/E block 1/0 tech
niques. V AX-11 BASIC allows block 1/0 simulation by open
ing a file with RMS ORGANIZATION VIRTUAL. The actual file 
organization is SEQUENTIAL with fixed length 512 byte 
records. 

The procedures that will be discussed in this article 
primarily concern the handling of disk and terminal 1/0. In 
particular, I will discuss the opening of a Data Base File, the 
opening of a Virtual File, the opening of an ASCII Text File, 
and opening the keyboard on a non-zero channel. 

OPENING DATA BASE FILES BY SIMULATING 
RSTS/E MODE ARGUMENTS 

The opening of data files in a general application sup
port routine has been a characteristic of Transcomm soft
ware throughout our history of writing business application 
packages. In BASIC-PLUS, this was accomplished using a 
user defined function. Later, with BP2. the function was 
rewritten as a subprogram and linked into a task from an 
object library containing support subprograms. The ability 
to pass a parameter value to be used as the MODE argument 
in the OPEN statement allowed file accessing and sharing to 
be specified either before (via hard coding) or at run time. 

V AX-11 BASIC does not support MODE w ith it's OPEN 
statement. Instead, keywords are used to define access and 
sharing characteristics when opening a file. Since this was 
unacceptable, relative to our concept of using general sup
port routines to perform often-used and standardized opera
tions, a simulation of MODE was required. 

V AX-11 BASIC and VAX RMS did provide a possible 
solution. The RMS Data Structures FAB (File Access Block) 
and RAB (Record Access Block) are used to define file open
ing and record accessing operations. V AX-11 BASIC allows a 
USEROPEN parameter in an OPEN statement. When used, a 
FAB and a RAB are initialized and a user specified 
MACR0-32 routine is called which can modify the FAB 
and/or the RAB to specially define the file open. The FAB. 
which plays a role similar to FIRQB, is an RMS Data Block 
used to specify how a file is to be opened. The fields we 
wanted to modify are called F AC, one byte of flags used to 
specify access methods, and SHR. one byte of flags used to 
specify sharing. The RAB is a RMS data block used to control 
record operations. When V AX-11 BASIC passes control to a 
USEROPEN routine, a parameter list is passed with ad
dresses of t he FAB, the RAB, and the channel on which to 
open the file. The FAB is init ialized, therefore, with all data 
necessary to open the fi le. The RAB has minimal data at this 
time. Additional data will be stored in the RAB after comple
t ion of the USEROPEN routine. 

The first part of t he solution was t o determine the bit 
mask values for different specifications of the ACCESS and 
ALLOW keywords. A small program opening a file and using 
a USEROPEN routine was creat ed and executed using 
ACCESS MODIFY. WRITE. and READ. and ALLOW MODIFY, 
READ, and NONE. Our USEROPEN routine put the FAB and 

RAB values into a global PSECT (COMMON) data area and 
the values were displayed by the program following comple
tion of the OPEN statement. The following values were ob
tained: 

MODIFY 
WRITE 
READ 
NONE 

ACCESS 

15 
3 
2 

N/A 

ALLOW 

15 
N/A 

2 
32 

Note that these values are represented by external 
equivalences, and that the equivalence mnumonics can be 
declared as external constants. This technique is compatible 
with VMS programming practices. 

With this information, we modified our file open sup
port routine to set up two 8 bit masks based upon arbitrary 
codes representing different combinations of ACCESS and 
ALLOW. Refer to the subprogram FBOPEN to see those com
binations that can be used. For compatibility. a code of 1 
stood for ACCESS MODIFY, ALLOW MODIFY, the equivalent 
of update mode under RSTS/E. A code of 0 is equivalent 
with the code for ACCESS WRITE. ALLOW NONE. A long 
word common block is used to pass the two byte values to 
the USEROPEN routine. 

100 ! <<<<<<<<<<<<<<<<<<< FILE H'NAGEHENT OATA F'l L F. O PF.111 >>>>>>>>>>>>>>>>> >>>> & 

• SUB FBOPEN( rH\ • FILENAMES • f" RF\ • MO.OF.\ , F:RROR\ , F:S • pr,n\(, ) l ' 

CH\ 
F'ILE.N.&.MES 
CBF'\ 
HO. DE\ 

ERROR\ 
ES 
FLO {,) 

- r"HANNF.L 'T'() TJSE FO R I / n Ar"'tVITY ' 
- NAMF: OF OA'T'A F'lLF: ' 
- <:OMPLEX BUFFER FACTOR 'T'O USF. WHEN '"0MP1J'T'INC. BUFF'F.R !HZE ' 
- USEROPF:N ACrF:ss ANO ALLOW SWJ'T'f'H ' 

l - Af"r'F:SS MODIFY ALLOW MOOIFY & 
2 - ACCESS MODIFY ALLdW REAO ' 
3 - AC' C" ESS MODIFY ALLOW NONE & 
4 - ACC'i::ss WRl"'F. ALl..OW RF.AO ' 
S - AC<:: ESS WRITE ALLOW NONE & 
6 - ACCESS REAIJ Ar.LOW MODI FY ' 
1 - ACCESS READ ALLOW READ ' 
8 - ACCF.SS RF.AO ALLOW "JONE ' 

- F:RROR COOE ' 
- PJLENAME ' 
- ARRAY TO USE FO~ PtELOING DATA ' 

103 ! (( ( ((((( ( (((((((((((((((((( ( (( ( (()) ) ))))))) ) ))))))) ) ))) )) ) ) ))) )) )) ) ' 

COPYRIGHT 1981 BY TRANSCOMM DATA SYSTF.MS INCORPORATED ' 

THIS PROGRAM tS THE SOLE PROPERTY OF '1'RANSCOMM DATA SYSTEMS L 
INC. AN O MAY NOT BE <'OPIED IN WH OLF. OR IN PAR'1' WITHOUT THE ' 
EXPRESSED WRITTEN PERMISSIO"l OF TRANSCOM"'t nA'1'A SYSTP.MS INC . L . 

! <<<<< <<<<<< <<<<<<< <<<<<<< <<<<<<<<((( ) ) ))) )))) ))))) ) ))) )) )))) )))) )))) ) ) ' 

I 
110 ! >> Append « FL:FMCOMM.B2S» before compilinq subproqram.' 

PRINT ·FMC~M .B2S is not appended ... ' 
\ STOP ' 
I 

180 COMMON (UOPEN) LONG BUFF.A.DOR ! >> USF.ROPEN COMMUNIC ATION' 
I 

200 ON ER ROR GOTO 900 ! ERROR TRAPPING ' 
\ ERROR \ • 0 \ CLEAR ERROR FLAG ' 
\ ES • FILENAMES SET RETURN DATA ' 
\ CBF\ • l \ SET DEFAULT CBF ' 
\ X2\ • (C H\ <0 \ ) SET NO ISAM FLAG ' 
\ CH\ • ABS(CH\) SET CHANNEL VALUE ' 

\ FAC\ • 0 \ 
\ SHR\ • 0 \ 
\ MO.OE \ • 5 \ IP MO.DE\•0\ 

\ FA.C \ • 15 \ IF MO.OE \ • l\ 
OR MO.DE\ • 2 \ 
OR MO . DE\ • 3\ 

\ FAC \ • )\ IF MO . OE\ • 4\ 
OR MO . DP. \ • 5 \ 

\ FAC \ • 2 \ IF MO .DE\ • 6 \ 
OR MO.DE \ • 1\ 
OR MO . OE \ • 8 \ 

\ SH R\ • 15 \ IF "'tO . OE\ • l\ 
OR MO.DE • 6 \ 

\ SHR • 2 IF MO.OE \ • 2\ 
OR MO. DE \ • 4\ 
OR MO. DE \ • 1\ 

\ SHR\ • 32 \ IF MO.DE \ • 3\ 
OR MO. DE \ • 5 \ 
OR MO. DE \ • 8 \ 

\ ERROR\ • -2 \ IF FAC\ •O \ OR SH R\• O\ 
\ GOTO 999 IF ERROR\ 

\ BUFF.ACOR • SHR\• 256 \ +- FAC\ 

\ OPEN ES FOR INPUT AS PI LE CH\, 
ORGANIZ AT ION VIR'l"UAL , 
USEROPEN USEOPEN 

UNLESS ES • "" 

ACCESS FLA.GS ' 
A.LU)W FLA.GS ' 
RSTS / E MOOE ZERO ' 

A.C<:ESS MODIFY ' 

ACCESS WRITE ' 

ACCESS RE AD ' 

ALLOW MODI FY ' 

ALLOW READ ' 

ALLOW NONE ' 

TEST MODE VALUE ' 

PUT FLAGS I N GLOBAL PSECT ' 

OPEN DATA PILE ' 
BLOC K 1 /0 ' 
US EROPEN ' 
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2l0 

220 

300 

310 

320 

900 

••• 

\ RABADR ( CH\ ) • BUF F' .ADOR 

\ CALL BUFADR 
\ BUF'ADR ( CH 1 • BUFF . ,\ODR 

\ F'DB (CH\,3\ ) • -1. 
\ F' OB \ (CH\,8 \ ) • -1\ 
\ FOB\ (CH\ ,9 \ ) • -1\ 
\ F'DB\ (CH\, 10\ ) • 0 \ 
\ FOB {CH\, lt \ ) • CBF'\ 

\ F'OB \ (CH \, ZO \ ) • F'NZ\(Z0\+10 \ ) 
FOR ZO • 0 \ TO 7\ 

\ F'DB \ (C H\, 2\ l • MO. DE \ 

\ F'DB (CH \,0\ ) • 32768. • FNZ (0 \ ) + F'NZ\ {l\) 
\ FOB(CH\ , l\) • 32768. • f'N Z\ (2 \ ) + FNZ\() \ ) 

\ f'LD \ (0 \ ,0t) ., FDB\fCH\, ) \ l 
\ F'L0 \ (0\,l\) • 0 \ 
\ F'LD\(0 \ ,2\) • 0 \ 

\ r OR ZO \ • l \ 'T'O F'OB\( CH\,5 ) 
\ Z\ • 16 \ + Z0 \ • 16 
\ F'LD\(7.0 \ ,0\) • F'NZ\(Z\) 
\ f'Ln\(ZO\,l\) • F'NZ\ (Z\+ti) 
\ PLO (Z0 \, 2 \ ) • FNZ\(Z\+2\) 
\ Zl \ • PNZ\ (Z \+3\ ) 
\ Z2\ • Zl\ AND 255\ 

AND 255 \ 

! SAVE RAB ADDRE SS ' 

GET BUFFER ADDRESS ' 
S AVE BU F'PER ADDRES S ' 

! SET f'M nATA ' 

READ f'OB DATA ' 

SET f'M DATA ' 

READ FDB DATA ' 

SF.T f'IELD ZERO DATA ' 

READ f'IELD DATA ' 

f,~NGTH ' 
Of'FSET r. 
n ATA TYPE ' 

WR TTE MA SK ' 
RP.AO MASK ' \ Zl\ • SWAP\ (Zl\) AND 25'l \ 

\ FLO {Z0 \,2\ ) • F'LD\(Z0\,2\) 
\ F'LO\ (Z0 \ ,2\) • FLD\ (7.0 \,2\ ) 

OR <;WAP\ (?. l\ AND 15\1 ' 
OR SWAP\f(Z2 \ AND 15\) * l6) 

NEXT ZO\ 

\ F'DB\ (CH\ ,l\) "' 2 \ If' X 2\ 
\ Z\ • FOB\ (CH\ , l\ ) 
\ GOTO 220 UNLESS Z\ • l\ OR Z\•5\ 

\ NUM . KEYS \ • PN Z2\ ( 3 ) 
\ KEYS \ (CH\ ,0\) • NUM . KEYS \ 
\ NUM. KEY S \ "' 5\ IF NUM. KEY S\ >S \ 
\ KEYS\ (C H\ ,l\ ) •CH \ 
\ SPL IT\ • PNZ2\ ( 4\ ) 
\ SPLIT \ • 5 \ IF SPL IT\<!\ OR SPLIT \ >9 \ 
\ KEYS\ (CH\, 2 \ ) •SPLI T\ 

SE'T' f'ILF. TYPE ' 

REA D NUM OF KE YS f'ROM KDB 

SET KEY ACT IVITY CHANNEL r. 
READ SPL IT RATI O ' 

! DEFAULT TO 50/50 ' 
SET S PLIT RAT I O ' 

' \ KEY S\ (CH\, Z0 \ • 8\- 4\ -+Z \ ) • FN Z2 \ ( Z0 \• 16\+ l\•Z\ ) ' 
FOR Z \ "' 0 \ TO 3 READ KEY DATA PROM KDB ' 
FOR ZO \ • l TO NUM.KE:S\ f'OR EACH KEY ' 

UNLOCK t CH\ 
\ GOTO 999 

DEF • FNZ\ (OFF\ ) 
\ CALL FMRFDB iCH\ ,OFF\ , VALUE \ , ERROR\ ) 
\ GOTO 999 IF ERROR 
\ FNZ\ "' VA LUE\ 
f'NEN D 

I UNLOCK I /0 CHANNEL ' 
EXIT ' 

! » READ FOB DATA r. 

DEF• FNZ2 \ (X \ ) • FN Z\ ( F'DB \ (CH\, 6 \ ) • 25 6\ + X\ ) r. 

ERROR • ERR 
RE SUME 999 

SU BEND 

! » REAO ICOB OA'T'A r. 

' 
! >>SF.T ERROR ronE ' 
! EXl'T' ' 

The USEROPEN routine requires the use of several RMS 
equivalence definitions and routines. The system macros 
SFABDEF and SRABDEF are used to set up numeric values 
representing offsets and values for the respective data 
blocks. For example. the offset from the beginning of the 
FAB to the access byte is represented by FABSB-FAC. 
(Chapter 4. in the V AX-11 RMS reference manual. contains 
information on the FAB while RAB information is contained 
in Chapter 5.) Processing of the USEROPEN includes saving 
the FAB and RAB addresses. setting the ACCESS and SHARE 
bytes, returning the RAB address in the global PSECT (for 
possible use later in the program), issuing the RMS $OPEN 
call using the FAB. and issuing the RMS $CONNECT call us
ing the RAB. Upon exit of the routine. execution of the 
V AX-11 BASIC OPEN statement continues. 

.Tf'T'l.E •ISF:OPF. - !Jsernr> .. n ro'.ltine fnr ijAC:rr rio .. n 

.TDF'NT MVl-OIM 

THI'> PA()(;AAM T<; ... HI'.: c;or.r.: PAOPF'A'l'Y 01'" "'RANSr .., nATA '>YST""'I '> 
1Nr. ANn MAY NOT RF. t""OP!l'"O lN WHot,P nR t"I PART Wt'T'H011"° 'l'}H' 
F.XPRF.SC:FO WRTT'f'F.N PF.RMIC:C:rn-.i OP TRAN<;r()l1M OAT/\ SY'>'l'F."1 '> 1Nt"". 

Abstract: 

"'hi<; rnutine can h,. 11ser'I wl tli l VAX-ll l\A'>lf"' open stat,.ment 
to allow raramet,.r1zation n( the AC'('f'SS <lnd AT.LOW clauses. 

A global PSS::C:"" is o:;et un for Ct)J'llmunicatinn with the callinq 
proqram since the thr,.e arquments passerl to a OSF.RnPl'"N 
rtJutine are control lerl h11 BAST''. 'T'hi.c; PSF:rT contains one 
lonqwo rd that i<; user! tn pilss hit masks for the acces s 
.lnd share fielrlo; in the F'AA, anr'I to oao:;s hack the ar!rlres'I 
of the RAB to the cal 1 ;nq routine. 

Two corte PSECTs ... r .. set up: 

USEOPEN IS the PSE('T thllt sets the F'AB fielrl'I, opens and 
connects the channel, 11nd returns the RAB address. 

BUPAOR is a PSEC:T t o qet the rlata huffer ar!dress r rom the 
RAB fie\r! UBP. 

Author: 

Dave Proble, Transco'""' Data <;ystems, Pittsburqh, Pa. 

Access field values: ( ACCESS) 

MODIFY 15 
WR ITF: - 3 
READ - 2 

Share field values: ( ALLOW) 

MODtPY - 15 
RF.:AD - 2 
NONE - 32 

Defi ne f'AB and RAB symbols 

SF'A.ROF:F' 
$RABDEP 

: F'A.R l'lyl"lhol l'I 

: RAB symbols 

Define qlobal psect, used for oassing data to/from routine 

• PSECT UOPEN , PIC , OVR, REL, GBL, SHR, NOE XE, RD, WRT, LONG 
POAT : .LONG : RAB address 

Code part of routine 

. PSECT $f"'OOE, PIC, CON, REL, l,f'L, SHR, EXE, RD, NOW RT, LONG 

. ENTRY USEOPEN , ~ M < R2, Al> ; Save req i st er s that w 111 be used 

Get f'AB and RAB addresses 

MOVL 4 (AP), R2 
MOVL 8 (AP), R) 

Address of f'AB 
Address o f RAB 

Set FAB access and shareinq flaq bytes 

MOVB POAT, f'ABSB f'AC(R2) <;et access hvte 
'Set share byte MOVB POAT.i.l, F'ABSf(SHRfR2) 

Return RAB artdress 

MOVL R],POAT ; Return RAB at'Mress 

Set RAB fields 

no the SRA.8 routine here 

Open the fl le here 

SOPEN f'AB•@ 4 (AP) Open file usinq f'AB 
Test for error 
ronnect to file 

BLBC RO, lOS 
$CONNECT RAB•@8 ( AP) 

Retu r n here 

lOS: RET : Re urn with RO conta1ninq st111tus 

Routine 81Jf'AnR - qet rtata huffer 11dr'lres<i from RAR 

. PSF:C'T' sronF., p 1C . ro-.i , qF,L. L''L. "'HR. "Xf.. RO. >IJ(')WR'I'. LO"IC. 

.F.t.l'l'RY BUF'ArlR , ~ M <R) > .. ave reqi ste r c; that will he USPr'I 

W>V L 
"IOVL 
PET 

POAT, R] 
RARSl._11Bf'(Rll ,POAT 

Q.AB .,r1r1r .. ss 
r.et huffer artrt~ .... s 
none 

A second entry point has been included in the 
USEOPEN.MAR subprogram. The entry point BUFADR is 
used to obtain the address of the data buffer after the OPEN 
statement has completed . It cannot be obtained during ex
ecution of the USEOPEN section of the code, since the buffer 
is not allocated until after the USEROPEN routine returns 
control to the OPEN statement. 

OPENING BLOCK 1/0 FILES: 
A Block 1/0 File under VMS and V AX-11 BASIC is an 

RMS ORGANIZATION VIRTUAL file . This file may be used for 
virtural arrays or to simulate RSTS/E block 1/0. The routine 
developed for this purpose was a by-product of the research 
to develop the data file open routine previously discussed. 

An argument to specify either the creation of a new 
file. or the opening of an existing file. is included in the argu
ment list of this routine. Based upon this flag, the routine 
conditionally executes one of two OPEN statements. With 
this routine. consequently, simulation of the RSTS/E mode 
features are available on the VAX. 
!00! <<<<<<<<<< 0 P EN AN RM S V I RT U A L P I r. f. >>>>>>>>>> & 

SUB VMOPEN( PILE.NA.MES , C'.'H \ , MO . DE\ , STAT\ ERROR \ ) r. 

FILE.NAMES 
CH\ 
MO.DE 

STAT 

F.RROR\ 

- F'ILENAME OP FJLF. 1'0 OPF.N ' 
- CH ANN EL TO USE IN OPEN r. 
- USEROPEN ACCESS AND ALLOW SWITCH r. 

l - ACCESS MODIFY ALLOW MODIFY ' 
2 - AC"~J:;SS MOD IFY ALLOW READ & 
l - ACCESS MOD IFY ALLOW NONE & 
4 - ACCP.SS WRITE ALLOW REAn ' 
5 - ACCESS WRl'l'E ALLOW NONE r. 
6 - ACCl':SS READ ALLOW MODI f'Y 6. 

7 - ACCESS RF.A:> ALl..OW READ r. 
8 - AC('ESS READ Al~LOW NONE r. 

- CREATE nR OPEN SWJTt""H ' 
l - rRF.ATE A NF:W f'ILF. r. 
2 - OPEN AN F.XTS1'ING PILE & 

- RETU RN ERROR FLAG & 
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10 3! <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>> >>> >>> ' 

' COPYRIGHT 1981 BY TRA.NSCOMM nATA SYSTEMS I NCORPORATED ' 

THIS PROGRAM IS THE SOLE PROPER'f'Y OF TRANSCOMM DATA SYSTEMS it 

INC. ANO MAY NOT BE COPIED IN WHOLE OR IN PAR'f' WTTHQU'T' THE ' 
EXPRESSED WRITTEN PERMISSION OF 'T'RANSCOMH DATA SYSTEMS INC. ' 

! <<< <<<<<<<<< <<< <<<<<<<<< <<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>> >>>> >>>>>> ' 
! 
180 

200 

COMMON (FLGSJ LONG FLAG 

ON ERROR GOTO 900 
\ ERROR \ • 0\ 
\ FAC\ • 0 \ 
\ $ HR\ • 0\ 

\ GOTO 810 UNLESS STAT\•l\ OR STAT\ • 2\ 
\ GOTO 820 IF FILE.NAMES • "" 
\ GOTO 830 IF CH \ <l\ OR CH\>99' 
\ GOTO 840 IF BUFSIZ (CH\) > 0\ 

\ FAC\ • 15\ IF MO.DE\ • 1\ 
OR MO.DE\ • " OR MO.DE\ • " \ FAC\ • " IF MO.DE\ • .. 
O R MO.DE\ • 5\ 

\ FAC\ • " IF MO.DE\ . " 
OR MO. OE\ . " 
OR MO.OE\ • 8\ 

SHR \ • 15\ IF MO.OE\ . 1\ 
OR MO.DE\ ... 

SH R\ . " IF MO.OE\ . " 
OR MO . OE \ ... 
OR MO .DE \ . " 

SHR\ • '" IF MO.DE\ . " 
OR MO.OE\ • 5\ 
OR MO.OE\ • 8\ 

\ ERROR\ • -2\ IF FAC\•0\ OR SHR\•0\ 
\ GOTO 999 IF ERROR\ 

\ OPEN FILE.NAM ES FOR OUTPUT AS FILE CH\, 
ORGANIZATION VIRTUAL , 
USEROPEN VFCREATE 

IF STAT\ • l\ 

\ OPEN FILE .NAMES FOR INPUT AS FILE CH\, 
ORGANIZATION VIRTUAL, 
USEROPEN FOPEN 

IF STAT\ • 2t 
\ GOTO 999 

I » USEROPEN COMMUN I CATION ' 
! 

ERROR TRAPPING ' 
CLEAR ERROR FLAG ' 
\.LEAR ACCESS FLAG ' 

! l":LEAR SHARE FLAG ' 

TEST 'STAT\ ' ' 
TEST FOR A FILEN AME ' 
TEST CHANNEL VALUE ' 

I TEST FOR CHANNE L I~ USE ' 

ACCESS "'IOOIFY ' 

ACCF.55 WRITE ' 

ACCESS READ ' 

I ALLOW MOD I FY ' 

ALLOW READ ' 

ALLOW NONE ' 

INSURE VALID MODE ' 

SET FLAG WORD ' 

CREATE A FILE ' 

OPF.N EXISTING FILE ' 

810 PRINT "INVALID ' STAT \ ' VALUE " : STAT\; "IN VMOPF.N" ' 

820 

\ STOP TEST STAT VALUF. ' 
\ GOTO 999 

PRINT "INVALID FILENAM E tN VMOPF.N" 
\ STOP 
\ GOTO 999 

NO FILENAME ' 

8 30 

84 0 

900 

9 99 

PRINT •INVALID CHANNEL" ; CH\; "IN VMOPEN" 
\ STOP 
\ GOTO 999 

BAD CHANN E L ' 

PRINT "C HANNE L": CH\ ; "I S ALREA DY OPF:N IN VMOPEN" ' 
\ STOP CHANNEL I N USE ' 
\ GOTO 999 

ERROR\ " ERR 
RESUME 999 

SU R END 

ALL ERROR~ & 

.TITLE FOPEN - IJseropen routine for BAS'[~ open 

. I DENT "Vl-01" 

;++ 

***************************************************************** 
COPYRIGHT 1981 BY TRANSCOMM OATA SYS'T'EMS INCORPORATEIJ 

THIS PROGRAM IS 'T'HE SOLE PROPERTY OF "'RANSCOMM DATA SYSTEMS 
INC. AND MAY NOT BE COPIED IN WHOLE OR IN PART WITHOUT 'T'HE 
EXPRESSED WRITTEN PERMISSION OF "'RANSCOMM DATA SYSTEMS IN<: • 

******************************** ****** ** ***************** ** ****** 
Abstract: 

This routine can be used with a VAX-11 BASIC open statement 
to allow modification of the FAS and the RAB fields. In 
particular there will be parameterization of the ACCESS 
and ALLOW clauses • 

A global PSECT is set up for communication with the cal l inq 
p r ogram si nce the three arguments passed to a USEROPEN 
routine are control led by BASIC . This PSECT contains four 
bytes, Two are used to pass bit masks for the access 
and share fields i n the FAS. Bit 0 of the third byte is 
a flag to set access APPEND. 

Author : 

Dave Froble, Transcomm Data Systems, Pittsburgh, Pa. 

Access field values: Byte O - ( ACCESS) 

Share 

Append 

MODIFY 
WRITE 
READ 

field 

MODIFY 
READ 
NONE 

mode: 

- 15 
- 3 
- 2 

v alues: Byte l - (ALLOW) 

- 15 
- 2 
- 32 

Byte 2 - Bit 0 

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 compatibility mode on DEC's VAX-11 . 

ROSS/V supports: 
• The BASIC-PLUS interactive environment. 
• Concurrent use of multiple run-time system s 
• Update mode (multi-user read /write access to 

shared files ) 

• CCL (Concise Command Language) commands . 
• An extensive subset of RSTS/ E monitor ca ll s. 

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 run-time system . 

RSTS. PDP-11 . VAX- 11 . and DEC are trademarks o f D1g1tal Equipment Co rporation 

ROSS/V is available from : 

(Eastern U.S.) 
Evans Griffiths & Hart, Inc. 

55 Waltham Street 
Lexington, Massachusetts 02173 

(617) 861-0670 

(Central U.S.) 
Interactive Information Systems, Inc. 

10 K nollcrest Drive 
Cincinnati , Ohio 45237 

(513) 761-0132 
CIRCLE 67 ON READER CARD 

(Western U.S.) 
Online Data Processing, Inc. 

N. 637 Hamilton 
Spokane, Washington 99202 

(509) 484-3400 
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;--

Define FAB and RAB symbols 

$FABDEF 
$RABDEF 

; FAB symbols 
; RAB symbols 

Define global psect, used for passing data to /f rom routine 

, PSECT FLGS, PIC ,OVR, REL,GBL, SHR,NOEXE,RO,WRT , LONG 
FLAG: • LONG ; Option flags 

Code part of routine 

• PSECT $CODE , PIC,CON , REL, LCL,SHR,EXE, RD,NOWRT, LONG 
.ENTRY FOPEN, " M<R2,R3> ; Save registers that will be used 

Get. FAB and RAB addresses 

MOVL 
MOVL 

4 (AP), R2 
8 ( AP), R3 

Set FAB access and shareing flag bytes 

MOVB 
MOVB 

FLAG, FABSB FAC (R2) 
FLAG+!, FAB$B=SHR(R2) 

Set EOF flag in RAB field ROP 

Address of FAB 
Address of RAB 

Set access byte 
Set share byte 

BITS 
BEQLU 
BISL2 

fl,FLAG+2 'T'est flag byte 2, bit 0 
10$ ; Skip it append flag is not set 
f RAB$M_EOF,RABSL_ROP(R3); Set EOF flag 

Open the file here 

$OPEN FAB•@4 (AP) 
BLBC R0,20$ 
$CONNECT RAB•@B (AP) 

Return here 

RET 

.END 

Open file using FAB 
"'est for error 
Connect to file 

Return with RO containing status 

.'l'ITLE VFCREATE - Useropen routine for BASIC open 

. IDENT "Vl-01" 

~ +: •• * * ** ***** ** ** * * ** ** * *** * ** * ** ** ** ** * ** ** ** ** ** ** ** *** ** * **** ** 
COPYRIGHT 1981 BY TRANSCOMM DATA SYSTEMS INCORPORATED 

THIS PROGRAM IS THE SOLE PROPERTY OF TRANSCOMM DATA SYSTEMS 
INC. AND MAY NOT BE COPIED IN WHOLE OR IN PART WlTHOU 'T' "'HE 
EXPRESSED WRITTEN PE RM ISSION OF 'J'RANSCOMM DATA SYSTEMS INC. 

**** ***** ****** **** ******** ***** ** ***** ** ** **** *** *********** **** 
Abstract: 

This routine can be used with a VAX-11 BASIC open statement 
to allow parameterization of the ACCESS and ALLOW clauses. 

A global PSEC'l' is set up for communication with the call i.ng 
program since the three arguments passed to a USEROPE~ 
routi"ne are controlled by BASIC. This PSECT contains o ne 
longword that is used to pass bit masks for the access 
and share fields in the FAB. 

Author: 

Dave Froble, 'J'ranscomm Data Systemi, Pittsburgh, Pa. 

Access field values: (ACCESS) 

MODIFY 
WRITE 
READ 

- 15 
- 3 
- 2 

Share field values: (ALLOW) 

MODIFY 
READ 
NONE 

- 15 
2 
32 

Define FAB symbols 

$FABDEF : FAB symbols 

Define global psect, used for passin~ data to/ from routine 

• PSECT FLGS,PIC,OVR, REL,GBL,SHR,NOEXE, RO, WRT, LONG 
. LONG ; Option flags 

Code part of routine 

• PSECT $CODE , PIC ,CON, REL, LCL,SHR , EXE , RO,NOWR'T', LONG 
.ENTRY VFCREATE, ... M<R2> ; Save registers that will be used 

Get FAB address 

MOVL 4 (AP), R2 

Set FAB access and shareing flag bytes 

MOVB 
MOVB 

FLAG, FAB$B FAC (R2) 
FLAG+l, FAB$()HR(R2) 

Create the file here 

$CREATE FAB•@4 (AP) 
BLBC RO, 10$ 
$CONNECT RAB•@B (AP) 

Return here 

0$: RET 

• END 

Address of FAB 

Set access byte 
Set share byte 

Create file using FAB 
'l'est for error 
r.onnect to file 

Return with RO containing status 

OPENING ASCII TEXT FILES: 
An ASCII Text File under VMS is an RMS SEQUENTIAL 

FILE with variable length records and carriage return record 
attributes. There are two important considerations for pro
grammers with a RSTS/E background when using these 
files . 

First. a maximum record size must be specified to pre
vent line overflow. A line longer than the maximum will be 
split into two or more records. The carriage returns are not 
included in sequential records but. rather. inserted when the 
record is printed. This effect is similar to setting a terminal's 
width to s0me small number and experiencing wrap-around. 

The second consideration is line termination characters. 
A line feed will not act as a terminator but will be included in 
the record as a character. A string of line feeds spacing 
down to a print line can cause the record to overflow. The 
technique we have successfully used is to print one space for 
each line to be skipped. 

The following routine is used to open an output text 
file. The same arguments can be used in a RSTS/E version to 
enhance transportability. 

100!<<<<<<<<<< 0 P EN A SC T T 'I' E X 'I' F' I L "'. S >>>>>>>>>> & 

• 

! 

SUB FAOPEN ( CH\ FILE.NA.MF.:$ , FLAG\ , R.SZ\ , F.RROR\ l & 

CH\ 
FILE. NAME$ 
FLAG\ 

R . SZ\ 
ERROR \ 

- CHANNEL ON WHICH 'l'O OPEN FILE & 
- NAME OF FILE 'T'Q OPEN OR CREATE & 

- OPTION FLAGS & 
1 - OPEN FOR INPUT & 
2 - OPEN FOR OUTPUT & 
4 - OPEN APPEND MOOE & 

B - OPEN READ ONLY & 
- MAXIMUM SI7.E OF SEQUENTIAL RECORDS & 

- ERROR FLAG & 

103 ! <<<<<<<<<<< <<<<<<<<<<<<<<<<< <<<<<>>>>>>>>>>>>>>>>>>>>~>>>>>>>>>>> >> ' 

' 

COPYRIGHT 1981 BY TRANSCOMM DATA SYSTEMS INCORPORATED & 

1'HIS PROGRAM IS THE SOLE PROPERTY OF TRANSCOMM DATA SYSTEMS & 
INC. AND MAY NOT BE COPIED IN WHOLE OR IN PART WITHOUT THE ' 
EXPRESSED WRITTEN PERMISSION OF TRANSCOMM DATA SYSTEMS INC. ' 

I< <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<> >>>>>>>>>>>>>>>>>>> >> >>>>>>>>>>>> & 

! 
180 

200 

220 

230 

900 

COMMON (FLGS) WORD CWl, CW2 

ON ERROR GOTO 900 
\ ERROR\ • 0\ 

\ FAC\ • 3\ 
\ P AC\ 2\ IP FLAG\ AND 8\ 

\ SHR\ • 32\ 
\ SHR\ • 2\ IF FAC\•2\ 

\ APP\ • 0\ 
\ APP\ • l\ UNLESS f"AC\ •2 \ 

\ CWl • SHR\ • 256\ .+ FAC\ 
\ CW2 • APP\ 

\ REC.SIZ\ • R.SZ\ 
\ REC.SIZ\ • 132\ If" R.SZ\ < 1\ 

\ GOTO 230 If" FLAG\ AND 2\ 

OPEN FILE.NAME$ FOR INPUT AS FILE CH\, 
ORGANIZATION SEQUEN'l'IAL VARIABLE, 
USEROPEN FOPEN 

\ GOTO 999 

OPEN FILE.NAME$ FOR OUTPUT AS FILE CH\, 
ORGANIZATION SEQUENTIAL VARIABLE, 
ACCESS WRITE, 
ALLOW NONE, 
RECOROSIZE REC . SIZ\ 

\ GOTO 999 

! >> ERRORS 

! USEROPEN COMMUNI CATION & 

l TRAP F.RRORS & 

! CLEAR F.RROR FLAG ' 

! READ/WRITE ' 
READ ONLY ' 

ALLOW NONE & 
! ALLOW READ IF READ ONLY ' 

NO APPEND MODE ' 
APPEND MODE UNLESS READING 

GLOBAL BYTES 0-1 & 
GLOBAL BYTE 3 & 

! SET RECORDSIZE & 

SET DEFAULT • 13 2 & 

I OPEN FOR OUTPUT ' 

! OPEN FOR INPUT ' 

OPEN FOR OUTPUT ' 

910 RESUME 230 IF (ERL•220\ AND ERR• 5\) UNLESS (f"LAG\ AND 1\) & 

990 

999 

ERROR\ "' ERR 
RESUME 999 

SU BEND 

OPENING THE KEYBOARD: 

FILE NOT FOUND & 
t OPEN FOR OUTPUT ' 
! UNLESS .. INPUT .. SPECIFIED & 

The following subprogram is self documenting. The 
mode argument is used only in a RSTS/E version of the 
routine . 

• 

• 



• 
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100!<<<<<<<<<-c<f<<e<<<<<<< O P c; N K E Y 8 0 A Rn >>>>>>>>>>>>>>>>>>>> ' GOTO 999 

SUB KBOPEN KB\ , KB.'1001"\ l ' llO OPEN ~TT:~ AS F'ILE KB\ OPEN 'T'ERHINAL ON C HANNEL ' 

KB 
KB.MOOE\ 

- CHANNEL t1-. WH tf"H ~ OPEN THE KE YBOARD ' 
- OPEN "\ODE , "In"' USED 0 "1 "'HE VAX ' 

... SU BEND 

DISCUSSION: ' 

If' THE PROCESS JS RUNNING F'ROM A "'f.RMINAL, THEN IT IS ' 
DESIRED TO OPEN THE "'ERMINAL ON A NON-ZERO CHANNEL 'T'O ' 
AVOID THE , ? , OISPL.-.vF:n !"HEN OOING KB INPUT ON r HANNE L ' 
ZERO IN THE BASI C LANGU AGE . HOWEVER, A DETAC HED JOB ' 

GETS IT'S INPUT FROM 'TT:• BUT PRINTS 'T'O 'S YSSOUTPUT'. ' 
THIS ONLY WORP::S I F' US ING CHANNEL ZERO . SINCE we A.RE NOT ' 
OVERLY CONC ERNED WITH THE P'ORHAT Of' THE LOGFII,E OP A ' 
BATCH JOB RUNNING A REPORT, WE CAN SKIP THE OPEN AND ' 
SET THE 1/0 CHANNE L 1"0 ZERO IF NOT RUNNING PROM A ' 
TERMINAL. THE TERMINAL ~AME WI LL NOT BE <OPAO:> OR <T'T?":> ' 
IF NOT RUNNING FR0"1 A TE RM INAL. ' 

103 ! <<<<<<<<<<<<<<<<<<<<<<< <<< <<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>> >>>>>>> ' . 
roPYRIGHT 1981 BY TRANSC"OMM DATA SYSTE"1 S tNrORPO RATED ' 

THI S PROG RAM IS THE SOL E PROPF:RTY OP TRANSCOHM. DATA SYSTEMS ' 
I NC. AN D MA Y NOT BE COPIED JN WHOLE OR t~ PAR"' WJTM OUT THE ' 
EXPRESSED WR ITTEN PERM ISSION OF TRANSC'OMM DAT A SYSTEMS INC . ' 

!<<< <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>> >>>> >>> ' 
! 
300 CALL SSTERMNAM ( KBS ) 

\ GOTO HO I P LEPT ( KBS, 2 \ ) • ~ TT~ 

\ GOTO 310 IF LEFT(P:BS,2\ J • ~ op ~ 

\ P:B\ • 0 \ 

GET TERMI~AL NAME • 
TEST P'OR TERMINA L ' 
TEST FOR CONSOLE ' 
USE CHANNE L ZERO ' 

Using techniques like those described above, 
Transcomm's existing RSTS/E software has now been made 
available to operate on the VAX. The program routines 
presented in this article are solutions which Transcomm has 
implemented to perform operations in VAX/VMS that can
not be done using RSTS/E techniques. Any coding examples 
may be used by the reader for his own purposes. No respon
sibility for the programs can be assumed by Transcomm . 
Further. the disclaimer must be made that the author does 
not normally write assembly language routines. Construc
tive criticisms and suggestions are welcomed by the author 
nt (412) 963-6770. @ 

BUILDING A BORN-AGAIN 40 
Another Case Study- Continued 

By Dave Mallery 

In our last installment, we had an 
11 I 40 CPU with memory management and 
EIS in place. happily running a toggled in 
memory diagnostic in 128KW of CDC MOS 
parity memory plugged into a big 9 slot 
ABLE backplane. The novelty of a successful 
memory diagnostic wears off after a few 
passes. and one is left yearning for 
something more in life. 

In this case. the next event was a tape 
drive from innovative technology. It's a dual 
density 45 IPS model, sold by CDC. The con
troller is a hex high TU10 emulatator and a 
quad high 1600 peg board made by Emulex. 
You switch density on the drive, not in the 
program. To install the hex board, all you 
have to do is remove the NPG jumper on the 
backplane. This is a jumper between CA 1 
and CB 1 whose absence allows the device in 
this slot to do DMA transfers to and from 
memory. With a DEC backplane you need a 
searchlight and a magnifying glass to find 
the jumper. with ABLE, the jumpers are 

LETIERS to the RSTS Pro . . . 
.. . continued from page 6 

PHOTO CONTEST 

DO YOU REMEMBER THIS? 
(Photo contest, R STS Prof essional, Vol. 3 , #2, p.93.) 
Photo contests app ear in the RSTS Professional occa· 

sionally and readers ha ve until p ublication of the next 
issue to submit their answers. JVe m ay, from time to tim e, 
limit the number of correct answers eligible to receilie 
prizes. 

brought out to two terminals and are the 
only wire-wraps on the backplane. 

With the tape in place, and the addition 
of an ABLE Emuloader bootstrap, our 
diagnostic ability took a giant step. Now we 
could discover all we didn 't know about 
diagnostic running. We got an emuloader 
because the ancient bootstrap shipped with 
the 40 was only able to deal with RP11 con
trollers (RP02 etc) and not with the more re
cent RM type controllers we planned. The 
emuloader is a neat little card that replaces 
the Unibus terminator and contains a ROM 
full of bootstrap and diagnostic. complete 
with a nifty ODT that speeds up the process 
of toggling in. 

Now we were ready for a DISC. We 
couldn't resist the Fujitsu Winchester of
fered by Systems Industries -160 MB 
emulating two RM02's. Ours has the 9400 
controller-later versions have a single 
board unit. Close inspection of this unit will 
reveal the deep trouble U.S. manufacturers 
are in. It was soon installed and spinning. 
but no cigar. We probably had the first pro
duction unit ever shipped, so the installation 
documents were not up to snuff. The prob
lem was that the diagnostic could not deter-

I be lieve the garbage can is for delivering large reports 
(too heavy for one person) from office to office. This is 
especially useful if it is necessary to carry reports from o ne 
building to another in bad wea ther. which is more ofte n 
than not the case here at Plymou th State. 

Jon M. Graton , Programmer Analyst 
Plymouth State College 

P.S. Just in case . . I take a medium . 
We'll put a medium aside for you, Jon . ... j ust in case 
you're right next time. 

My name is Brian Bates and I work for Plymouth State 
College. in Plymouth , New Hampshi re. as a computer 
operator. I believe that I have the answer to your little 
contest. I would lik e to first tell yo u about o ur system. 

We run a digital PDP 11 /70. with two R P06 disk drives 
and two line printers. o ne is the one you ha ve in the picture 
for the contest, an LP05 with the top pulled off to cu t 
dow n on the number of paper jams. I would say that there 
are a number of reasons fort he garbage can. Since we ha'e 
two air condi tioners this causes a tre mend ous current of 
air which does not a ll ow the paper to stack right. It see med 
rather coincidental tha t yo ur co ntest came when it did. we 
ha ve recently in vested in a garbage can to a llow the paper 
to fold correctly. since it is a pain to constantly have to go 
into the machine room to fix the paper. 

mine what type of drive was out there. Now 
this is handled by setting a value into a 
register on a drive-interface card. The value 
was wrong we found out what it should be 
in memory from the diagnostic document 
but not the switch settings to achieve it. 
What followed was an hour of: 

WHILE MEMORY.VALUE% <> VALUE.IN.BOOK% 

a) change a switch 
b) reset the controller 
c) examine memory 
d) groan 
e) next 
At last. a value not exactly equal, but 

close enough to satisfy the diagnostic. Up 
she comes. 

The final addition was on ABLE DH/ 
DM. This single board wonder is a far cry 
from the 9-slot DH11-AD it replaces. In fact. 
it's faster in that it does word DMA's rather 
than byte transfers. 

Some more morals: 

1) It's possible to assemble a RSTS engine 
out of 'foreign ' parts that will perform 
amazingly well for a small investment. 

2) Old 11I40's never die. they just get 
new peripherals. • 

I also think that if you ha ve large reports which arc 
spooling out it makes it much simpler to handle them. 

Maybe it's j ust a way of telling the users it's a ll a bunch 
of garbage anyway! 

Sincerely . Brian Edward Bates 
Pl ymo uth State College 

We're glad the cro 1t·d at Plr111outh State has fo1111d 
answers 10 their stacking and h~ndling proh/ems. S~rry 11 0 

one has found an ansh·er to our contest. Later. Brian. 
I belie'e the trash ca n in the picture is to he lp the pa per 

stack co rrectly. This is probably due to a ' tatic electr ici ty 
problem o r maybe the wire basket that comes with the 
LP05 is too small. 

Dadd, interesting - hut not correct. 

David Corbish ley 
Laurel. Maryland 

ANSWER: No one got it!! The installation is a part· 
111u/L/a/ hetting srste111 (race track). ({all goes ,,.,,II (anti 11 

u.wal~r does), the i1~formation 0 11 pool to tals and 11 ·ager.\ t.\ 
110 1 1iel>d ed , hut ~f the f\\ 'O redundant c0111puti'rsfail thl'r 
need tlw hard ropr to manual~r calculali' par<~{f~ .1 If ·,, 
thin/... that tlll' rt' must he a he11er war that might ·'°'.''a./{•\\' 
tree., from hecoming paper. Can rou tl11n/... o(so11u>:1 ~ 
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Using Sort-11 from Basic Plus-Z 
on RSTS/E Version 7 .0 

By Ron D. Troy 

According to DEC manuals, it is possible to use Sort-11 
via the use of call statements or their equivalent from 
COBOL. Fortran. or Macro-11. This use of Sort-11 from Basic 
has not previously been documented by DEC. but can be 
done without difficulty. Using Sort-11 in your own Basic 
program negates the need to run $Sort directly or with an 
indirect command file . It allows one to use nearly any type 
of file structure. to run Sort within your program (invaluable 
in an on-line mode). and to customize the sort process to 
your own needs for the greatest efficiency possible. It also 
allows you to chain to a sort and then have the sort program 
chain back when finished . One could use a customized sort 
program or a sophisticated sort program for all sorting with 
the parameters passed via core common. This chain ability is 
available with other sorts (ex. FSORT3) and is now available 
with DEC's Sort-11. The sort can also be included as part of a 
multiple part task. Sort may not be as fast as some other 
sort packages. but it may be much more convenient and 
reliable. 

Enclosed is an operational sample program for using 
the sort via call statements. The sequence of the calls. the 
arguments passed to and from the sort modules, setting up 
of a single 6 byte key and manipulating it are all clearly 
shown and explained. The sample program is set up to sort a 
30 byte RMS sequential record containing a 6 byte alpha
numeric key. For test purposes a 10000 record file was set 
up. using any method available to speed up the sort. The 
sort work-area size was set as large as possible. and the 
number of sort work-files and buffers per work file were 
manipulated to achieve the minimum sort time. (On a PDP 
11I44 with 1 RP0-6 and 256k words core. the minimum 
time achieved was 1 minute. 50 seconds.) For demonstra
tion purposes. the example given is of a full record sort. but 
tag (key) sorts are also possible. For large records. a tag sort 
would probably be faster then a full record sort. For more in
formation on achieving maximum efficiency. see the Sort-11 
manual. 

The sample shown does not show the use of multiple 
keys. or descending sorts. To sort by multiple keys. append 
to your work area from left to right the various keys, in the 
order of their importance (the most important first). Then 
flip the entire key and set the 'address· variable name to 
start at the beginning of the last word in the key. Note that 
the length of the entire key must be even. or a Sort error will 
occur. To cause a descending sort on any one key. use the 
change statement to create an array. subtract the value of 
A(I) from the value 255, and change the array back to a 
string. Then. append that key to its proper position in the 
complete key. The individual key will be given a descending 
sort. Note that all work on the key must be done in an area 
separate from the area where the record is stored. 

The Sort Sequence 

The first action for a sort is to open a null buffer and 
map out the various work areas. and call arguments. All 
arguments. All arguments used by the various call state
ments must be mapped out, including the integer variables. 
The various variables must then be set or cleared (ex. 
IWKSIZO/o = 24000% as the sort work-area size). The input 
file is then opened and mapped out. The first call - RSORT, 
is used to initialize the sort. The call, as in other calls to sort. 
must be a "CALL BY REF (arg1. arg2, etc). " Passed in this 
first call are a variable for error codes to be returned (used in 
all calls) , the keysize - which must be even and positive. 
maximum record size (variable length records can be 
sorted). key address (actually the last word of the key). sort 
work-area name, sort work-area size (as large as possible), 
the number of work files(> 3 and < 8 - try varying for 
greater sort speed). the number of buffers open for each file 
- also try varying this variable). An error code of 0 returned 
by the sort shows that it was properly initialized. 

The second major action is to read the file records and 
pass them to Sort. The loop ends when end of file is reached. 
All keys are appended into one contiguous work area. The 
entire key is then flipped , and is now ready to be sorted. 
This can easily be done using the 'Change· statement. a 'For
Next' loop, and another 'Change· statement as shown in the 
sample program. The call statement here has as arguments 
the error-code integer variable, the size of the current 
record, (allowing for variable length records). and the name 
of the area containing the record. Again. an error code of 'O' 
signifies proper operation. 

The third action is the merge. All that is passed here is 
the error-code variable. Sort will return control when the 
merge is complete. 

The fourth action is the return of the sorted records in 
order from Sort. First. the input file is closed , the output file 
opened and mapped out. The return loop has a call and a put 
to the output file . The call uses the error-code variable. the 
record size - returned by Sort. and the output record. If an 
error-code < 0 is returned , then all records have been 
returned. while a 0 indicates normal operation. 

The fifth. and final operation , is to close out the sort. 
The only argument used is the error-code variable. The out
put file should then be closed , and the sort is then complete. 

All calls should be done exactly as shown in the sample 
program. Sort will return its own error codes or RMS error 
codes if an error occurs. These error codes are listed in the 
PDP-11 Sort Reference Manual. The manual also describes 
the sort sequences and the key manipulation - but not for 
Basic . The individual words are not reversed as described in 
the manual ; rather the entire key is reversed . The manual 

• 
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also has information on sort efficiency. but this information 
may be inaccurate. An SPR has been submitted concerning 
the errors or deficiencies in the manual. Note that use of the 
above routines is not officially supported yet by DEC. al 
though it is reasonable to assume that such support would 
soon be forthcoming . Also . it should be noted that 
'SORTS.OB.J' and 'SIORMS.OBJ' must be present on the 
system and in the account that the task build is performed. 
The build statement is "BUILD PROGNAME. SORTS. 
SIORMS/ SEQ" (the SEQ for the RMS sequential files used 
here). SORTS. and SIORMS contain all the required object 
modules. For further informatior.i . read Chapter 5 of the Sort 
manual. 

The use of Sort as described above is a convenient 
method for easy and simple inline sorting of RMS or most 
other types of files . Unlike some other sorts. it is not 
necessary to use header records. to know how many records 
are being sorted. or to otherwise manipulate your file to 
make it acceptable to a sort. nor is it necessary to run the 
sort directly or through an indirect command file . You can 
now adapt the sort to your file . and set it up to run as effi
ciently as possible for your file . You can also set up a com
mon sort program that will read nearly any type of file 
without problems. This is something that few, if any. other 
sort packages are likely to offer for RSTS/ E and Basic 
Plus-2. It also reduces the need to buy an non-Dec sort 
package that might not work under future versions of 
RSTS/E. 

6000 •MODULE FOR CALLING SORT-II . THIS MODULE CALLS THE 
•VARIOUS MODULES REQUIRED FOR A SORT AND INCORPORATE S & 
'THE TYPE OF LOGIC DESCRIBED IN THE PDP -II SORT MANUAL. & 
•THE ADDRESSES CALL ED FOR BY THE MODULE S MU ST BE ON I 
•WORD BOUNDARIES (IST BYTE OF MA PPED AREA o 3RDo ETC ) , I 
ITHE RECORD HU ST BE MANIPULATE D IF THE FIELDS USED FOR I 
!THE SOR T KEY ARE NOT CO NSECUTIVE ( HIGH F I ELD FIRST>, & 
'TH I S CAN BE DONE BY HOVING THE VA RI OUS FIELDS TO AN & 
•NULL DEVICE OPEN ON ANOTHER CHANNEL . AN Y CHANNELS I 
•USED MUST BE FRO M CHANNEL S I TO 4 . THE NA ME OF THE 
•FJELD CONTAINING ONLY THE LAST WORD OF THE TOTAL KEY & 
•JS PASSED JN THE CALL ST ATEMENTS• ALON G WITH I 
•THE LENGTH OF TH E KEY AND THE LE NGTH OF THE ENTIRE 
•RECORD, 
•• • •• roR HO RE INFOR HATIQN , PLEASE SEE CHAPTER s. ****' 
ON ERROR GOTO 19000 'SET ERROR TRAPPI NG 

I 
& 
& 

\ OPEN ' NL:' AS FILE iz , RECORDSIZE 2 42007.o 
HAP WORKS & 

& \ HA P (WORKS) 
KEY .AREA t, =6/.1 
WORK.AREA >=2 4000Y. o 
!ERROR 7.o 
KEYS I ZY. , 
HA XREC/.1 
IWKSIZY. o 
IFILESY.o 
I RECSZY. • 
9IGBUFZ, 
IY. 

& 
& 
& 
& 
I 
& 
& 
& 

\ HAP ( WORKS) 

KEY, AC•R, =2 Z 
\ KEY. AREA> 
\WORK.AREA > 
\ I ERRORY. or. 

6Y. 

& 
I 
& 

!CLEAR ERROR CODE FIELD & 
•KEYS I ZE ( HU ST BE EVEN> & 
•PUT YOUR KEYSIZE HERE I 

\ KEYSIZY. 

\ HAXREC7. 

\ IWKSIZY. 
\ IFILESY. 

307. •RE CS IZE ( MUST BE EVEN> & 
•PUT YOUR RECSIZE HERE & 

2 40004 •WORK AREA SIZE IN BYTES! 
4/. 1 SC RATCH FILE S < > ~> I 

\ BIGBUFY. 14Y. ' BUFFER CO UNT & 
\OP EN ' SORTST.DAT ' FOR INPUT AS FILE IY.o •OPEN INPUT I 

ORGAN!ZAl lON SEQUENTIAL F IXED, & 
ACC E SS REA[1, & 
CLUSTE RSIL E 128 Y., I 
MODE ~30 4/. r i 
MAP Sk TRE C I 

\ HAf' <SR TkEC> •HAP OUT !Nf'UT RECORD & 
SO RT.REC> =30 Y. & 

\ MAP <SRTREC> & 
KEY. 1'1· =6/. 1 ll. 
SO RT.DAT >=2 4Y. & 

\ CALL RSO RT BY REF <I ERROR7. o KEYSIZr. , HA XREC%, KEY.ADR>,& 
WORK.AREA >, IWK S IZY., !FILESY., BI GBUFY.) & 
•CALL RSORT TO IN I TIALIZE THE SO RT 

\G OTO 6900 IF JERRORY. 0 •GOTO IF ERROR OCCU RED I 
\ IRE CSZY. = JOY. • RE CSIZE SAHE AS MAX & 

60:'0 

6030 

60 40 

ii0 5 0 

6055 

0060 

6900 

,'.9 t 0 

6930 

69 40 

19 000 

1 SE:.tONL• CALI 

tiE T t 1 /. 

I 
& 

IRfA [I NEXT lNPUT RECORI1 ll. 

I AT LINE 19 000 t IN CLUDE AN EDF CERR = ll l TESr WITH THE & 
•R ESUME Al 6030 TO GO ON 10 THE NEXT S TA GE OF THE SO Rl. & 

IS ET UP ~EV ROUTIN~ ***'**'***** * *~*'* * *****k* * ******* & 
IAS EXPLAINED ABOVl IN l HE { NTR ODUCTION , THI S MUST BE i 
•DONE IF THE SORT KEY F I ELDS AR E NOT CO NSECUTIVE AND / OR I 
1 t10 NOT S I ARl ON THL WOfW l:IOUN[•Af\Y. T H~ MA JOR S OR r t\EY & 
1co HES FCRST , FOLLOWED IN ORC1ER EIY EAC H Of THE MINOR l 
'• l t S . ONlf lHIS IS ACCO M•LI SHED • THE ENTIRE KEY JS 
•REVERSED IN OR DER . THE SORT THAT WIL L OCCUR I S AN & 

& •ASCENDING t\E Y SOR l. Hf CHAN GING ALL CHARACTERS JN A 
11. EY TO lHEI R CO H ~LEMl:NT VALUE , A DESCENDING SORT FOR 

I HA I l\ LY 5 H0 l1L[t lAt\l f-'LACI: , EIOTH THI S SWIT LH ANl• lHE i 
• ENT I RE KEY REVERS AL ARE ACCO MP L I SHED USI NG THE ' CHAN GE ' ! 
• ~: TA 1E.Mltv l . i 

\ RSET t-.£Y.AREA 'f. ...; t\['f,1 ' •tt\El' . 2 1"t t\EY.J t.. ET C . 
\C HAN G!: t\EY . AREA \ 10 A 
\ B( JY. >= A(KEY S IZY. -J Y.t!Y. ) FOR JY. 
\ lH 0 %1= A <0% ) 

\ CH AN GE B ro KEY . AREA• 

KEY S ! ZZ TO IZ S TEP - IY. 

\C ALL RELE S BY REF <!ERROR% · I RE cs zx, SIJRT . RFCl> •SQRl 
\ GOTO 60~0 lF JERROR% ; 0f. 
\ GOT O 691 0 

1 lND OF MAIN SO RT LOO P 

CLO SE 1% 
oCALL HERGE YY REF <I ENROR%) 
\ GOTO 6930 IF JERR ORY. 0 

IN XT RECOR[1 lN 
'GOTO IF ERROR 

'CLOSE INPUT FILE 
'CALL 1 HE MEk GE 
1 GOTO IF ERROk 

i 
l 
l 

llf"LN ' SORl Sl . SRI ' fON OUTFUl AS f Ill JY. · • Of' EN OUTf'UT i 
URGA NJ ZAf ION SEOUlNTlAL FIXlI1 , i 
ACClSS WRllE, & 
ALLOW tJONF . 
CLUSTlPSIZl 1 ~ 8% 1 

F!LESIZE 70 0 Y.· 
f':O NTI UUOUS , 
HM· OUTRff 

, MA f' <OUT REC) 
OUT . l~EC 1" = 301. 

1 0UTF'UT WRil ING 

CALL RETRN EI Y REF <IERRORI., RRECSlZ% 1 our.REC \ ) 
•RRE CS IZ 15 SIZE OF IHE RETURNE U RE LON D 

\ IF IERRORY. =0% THEN PUT 1 1% 
\ GOTO 60~0 

GOTO 6060 If ! ERROR% 
\ GOTO o Y40 

ICLO SE o u r ROUTIN~ 

CLO SE 1 37. 
\ CAL 1. EN!IS BY RU ( I EN RORY.) 
\ GOTO 6950 IF IERRORZ 
\ GOTO 32000 

PRINT ' INITIALIZATION • ; 
\ GOlO 6990 

f' R fN l ' REA[I 
'- r;oTQ 6990 

f'R I NT ' HERGE 
\ GOlO 6990 

f·R JI/ I ' OUTPUT 
, r.;010 6990 

f'R I NT ' C LO S ~ 

\ GOTO 6990 

•: 

1£N[I or FILE IN SORr 
tl:RROR 

I GQTO IF Fh:ROh' 
tCLOSI:. r ILE S AN lt lNlt 

PRINT ' ERROR IN SORT Hor1u1 E . ; IEF.'ROl.: j_ 
\S T Or· 

RE SUME 60.3 0 1F E'RR '< l l •rN[t or 1NPUI r fU 
, f'RINT t.Rf.: i ' AT ': f:.f.;l \ S 10f ' \ RE S UME. J 2000 

& 
i 
i 
i 
~ 

s:o oo t[ND or PROGhAM 
1 ~\ OSL 1 ·~ rOR 1% l % l 0 l 2 'l. 

\ ,_I ) 6 7 I- N[1 

SPECIAL OFFER 
MACHINE READABLE 800 BPI DOS LABEL 

OF MAJOR PROGRAMS IN THIS ISSUE 
Part of the proceeds will be going to the authors. 

Send 550 to: 

M SYSTEMS. INC. 
Box 361. Fort Washington, PA 19034-0361 

• 
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COMPUTER MANAGED INSTRUCTION, a tool for the modern educator 
CM I, a powerful tool for the modern educator is now a reality. 
CMI is a computer program designed to provide computerized 
instruction, tests and remedial work to students. It adapts to 
each students ability allowing them to work at their own pace. 
Students log on and access the information using the EXPLORE 
function, an easy to use, interactive program. The educator can 
design multiple learning modules using the flexible CREATE 
function and monitor each student's performance via the 
REPORT function. CMI was designed by university faculty and 
is currently being used in secondary schools, vocational 
schools and universities. 

•For RSTS Users. 

To find out how CMI can benefit your institution contact 

WORD-11. 

The Effective L11rnlng Exch1n11 
P.O. Box 14, Medford, New Jersey 08055 
609/654· 1100 CIRCLE 66 ON READER CARD 

WORD-11 is so- Available 
phisticated word on RSTS/E, RSX and 
processing-with VAX/VMS versions, for DEC's 
features like list pro- family of mini-computers. 
cessing, automatic spelling er- Call or write: 
ror detection, indexing and Corporate Office: 181 W. 
footnoting-yet it's easy to Orangethorpe Ave., Suite E, 
learn and use. '•' ' Placentia. CA 92670 

It's sharable, up to sixty (714) 993-41(i(). New York 
terminals. It's flexible. It's rel- Office: (212) 687-0104. 
atively inexpensive. And it's been ~Washington, D.C. Office: (301) 
operating for four years in 657-4098. 
hundreds of installations . . 
around the world. Data Processing Design, Inc. 
CIRCLE 69 ON READER CARD ~'""'""~D~DDmDw .. "'"'"'''*'"' 
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Optimizing Space 
Allocation of Literals 

in Basic-Plus-2 
By Brad Smith, Allied Data. Olympia. WA 

The author has worked on PDP-11 's for 5 years in several languages. He 
now specializes in the design and optimization of BASIC-PLUS-2 application 
systems. 

When a BASIC-PLUS-2 is compiled. space is allocated for 
every literal and variable that occurs in the program . Being 
aware of the differences in how literals and variables are 
stored can help in fine-tuning a program. 

STRINGS: 
Literals and variables are stored in a similar manner, 

with a 1-word pointer to the data. a 1-word length counter. 
and the data. However. literal data are stored at compile 
time. while only the header (pointer and length counter) are 
allocated for variables. Furthermore. if the same literal oc
curs more than once in a program. it is still stored only once. 
This feature can be useful if a program contains a number of 
similar literals which can be modified so that they are iden
tical. For instance. if a program uses 'ABC' in one place and 
'ABCD' in another, then using 'ABCD' in both places saves 8 
bytes (4-byte header, 3 bytes of data. and in this case. 1 null 
byte because string literals always occupy an even number 
of bytes). 

FLOATING-POINT: 
Space for both literals and variables is allocated at com

pile time, and floating-point literal data are stored in the 
same areas. and interspersed with, string literals. As with 
strings, a floating-point literal is stored only once no matter 
how many times it occurs in the program. so it may be 
possible to save space by reducing the number of different 
literals. For instance. if a program contains these two condi
tionals-

IF A>= 100, and IF A< =99. 

-then 4 or 8 bytes (single or double precision) can be saved 
by using 

IF A>= 100, and IF A< 100. 

INTEGERS: 
Integer variables are allocated at compile time. similarly 

to string and floating-point numbers. and an integer 
variable operand is actually a pointer to the datum itself, 
also similarly to floating-point numbers. (A string operand 
points to the header. which itself contains a pointer.) 
However, an integer literal is stored in line at compile time: 
that is. the operand is the number itself. Thus, an integer 
literal occupies less space than a variable and undoubtedly 
will be processed more quickly. 

In many programs. these suggestions would not save 
an appreciable amount of space. But with that crucial pro
gram that takes a shoehorn (or a sledgehammer) to fit in 
memory every time you add a few lines of code, checking 
literal usage may well be worthwhile. • 
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CIRCLE 70 ON READER CARD 

DIRECT'S ANSI COMPLIANT 
TERMINALS STAND APART 

Dl·RECT (di rekt', di-) adj. 
l. honest and to the point, 
straightforward, frank 2. a distinctive 
family of ANSI compatible video 
display terminals, each noted for its 
emphasis on human engineering, 
functional elegance, and VTlOO* 
and VT52* compatibility 3. by the 
shortest way, straight 4. a family of 
terminals that spans the needs from 
interactive operation to editing and 
block mode and culminates with full 
user programmability and data entry 
capabilities. 

For more information contact 
us ... DIRECT! 

DIRECT INCORPORATED 
1279 Lawrence Station Road 
Sunnyvale, California 94086 
(408) 734-5504 
( 800) 538-8404 Outside CA 
Telex 172277 

DIRECT (U.K.) LTD. 
12 Rufford Court 
Hardwick Grange, Woolfston, 
Warrington WAl 4RF 
Padgate ( 0925) 814072 
Telex 666910 

"Registered Trademark of Digital Equipment Corporation 
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VTEDIT.TEC 
By David Spencer. Infinity Software Corporation 

The following is a continuation of David's article which appeared in the previous issue of the RSTS Professional (Vol. 3. #3). 

" I have provided the new VTEDIT macro in a " run "able source pro
gram 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 Corp. 
makes no guarantee for the performance of VTEDIT.TEC, nor takes 
any responsibility for the use of VTEDIT.TEC. However. inquiries. sug
gestions. bugs. or whatever can be sent to: David Spencer. Infinity 
Software Corp .. 221 0 Wilshire Blvd .. Suite 801 . Santa Monica. Calif. 
90403. phone: (213 ) 820-2702." 
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The Timeplex EI SER I ES is a complete data 
concentrator system designed to economi
cally link clusters of remote terminals to your 
minicomputer. 

E I SERIES: Cuts communications costs. 
Suddenly, saving communications costs by 
linking several terminals to one shared tele
phone line becomes easy. 

Unlike the competition, the Timeplex 
E/ SERIES simplifies the challenge of point
to-point communications by incorporating 
three functions in a single compact unit. One 
system offers you a statistical multiplexer sup
porting 4to16 asynchronous channels, plus 
an optional statistical multiplexer for an addi
tional synchronous channel , plus an optional 
integral high speed modem. 

CIRCLE -71 ON READER CARD 

Minicomputer users: 

Timeplex offers 
a one-stop system 
solution for 
communicating 
with multiple 
remote terminals. 
Economically. 

Asynchronous statistical multiplexer 

Synchronous statistical multiplexer 

High speed modem 

E / SERIES: Puts it all together. Putting 
three functionally distinct modules in one 
enclosure eliminates external communica
tions units and bulky, expensive cables. And , 
a minicomputer interface option further 
reduces costs. The result: System planning 
and installation is extremely simple. Reliability 
is enhanced. Costs are dramatically reduced . 

Free step-by-step Guide. This easy-to
understand booklet contains all the facts on 
how to remote your terminals, simply and eco
nomically. Just write or call Timeplex for your 
free copy. 

For the name of the E/ SERIES stocking dis
tributor nearest you , call 201-368-0736. 

Timeplex, lnc./One Communications Plaza/ 
Rochelle Park, N.J. 07662. 

The technology leader 
in data communications 
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THE RSTS/E SYSTEM MANAGER 
By Jeffrey R. Harrow, 485 Creekview Dr., Stone Mountain, GA 30083 

Welcome to the anniversary issue of the RSTS Pro. I've taken 
a moment to look back through these issues and I'm really 
pleased at the amount of directly applicable information 
which I've extracted from the many articles I've read and is 
not available from any other source. Carl and Dave, here's 
one individual who appreciates what you're doing and hopes 
that it continues and grows. 

Last issue I left you with a somewhat cryptic indication 
that there was a problem with using the TU77 tape drive. It 
appeared that the drive could write data on the tape which 
in reality didn't look like the data that it thought it had writ
ten. yet the system did not catch this error when the drive/ 
formatter combination did its "implicit read after write ... 

Let's take a brief look at what I mean by an "implicit 
read after write": 

The path the tape follows begins on the supply reel, 
goes past the Erase Head. then the Write Head. and finally 
past the Read Head on its way to the take-up reel. 

During a "Write" operation. the Erase Head puts the 
tape in a "no data" condition, the Write Head writes the data 
onto the tape. and then the Read Head (even though we are 
in a write operation!) reads the data which was just written 
by the Write Head. This data is checked for validity via 
parity and other checks in the TM03 formatter. 

Under normal conditions. if the data just read does not 
compare against what the formatter thinks that it just told 
the drive to write, the formatter flags an error condition to 
the MM Driver software (part of RSTS/E) which attempts to 
re-write the block of data using a number of industry ac
cepted techniques (such as writing a Long Inter-record Gap 
over the "bad" section of tape and trying again). 

Therefore. you should almost never be able to write a 
tape which you feel is "good" and is not later readable on. at 
least. the same drive. 

This problem came to light when I began noticing that, 
during the COMPARE phase (which is another full Read of 
the tape) of BACKUP (you do use a COMPARE. don't you?) I 
was occasionally getting UNEQUAL COMPAREs on blocks of 
some files which I was able to verify had not changed during 
the BACKUP procedure. Additionally, I would usually see 
BAD BLOCK ON BACKUP VOLUME (ON COMPARE) errors at 
the same time (indicating that the drive could not read a 
block on the tape). 

An investigation of the error log indicated that we were 
NOT taking any correctable "write" errors. much less UN
correctable "write" errors while this tape was being written, 
yet, just minutes later. the same tape could not be read even 
after RSTS/E (the MM Driver) did its 16 retries! Further 

tests indicated that, indeed, the data in these blocks on the 
tape was not invalid. 

To make a very long investigation short, DEC de
termined that there was a problem in their technical instruc
tions for setting the Ramp-up speed of the tape drive·s cap
stan (and are correcting this problem). Furthermore. the 
software group found a "hole" in the MM Driver which they 
felt would account for this problem and sent a software 
specialist out to test the patch. 

The software specialist had Field Service intentionally 
misadjust the tape drive and reproduced the error condition. 
He then installed the patch and it didn't resolve the errors. 
so he and his patch went away. 

About a month later, after I had experienced the prob
lem several more times. DEC finally indicated that they still 
felt that the patch (which is going to be published in the 
Software Dispatch) would cure the problem and that it 
didn't work when the tape drive was intentionally mis
adjusted because of the magnitude of the misadjustment. 
In any event. the patch is now installed in my operating 
monitor, and I'm waiting to see if it reoccurs. 

I have just two reservations at this time: first, what I 
seem to be hearing is that the error detection/recovery 
process should only work if the drive isn't too broken; and 
second. I have provided DEC with several instances of docu
mented error logs where the same thing has happened on a 
different type of tape drive (TE16), with a different format
ter (TM02). using a different software driver (MT), on a dif
ferent type of PDP-11 ... 

I'll keep you informed and still recommend that you 
utilize a COMPARE whenever possible! 

On another subject. Bob Nixon from England wrote to 
me with a suggestion for providing system protection for 
the Basic Primer CMI package. With the executable program 
in the user's account given a protection code of < 232 > 
(Temporary Privilege) and the data file in the user's account 
(which that program reads) given a protection code of 
<63> (no Read. Write. or Delete access to the owner). the 
user should not be able to modify the data file (and hence 
change the name of the program to which the executable 
program will later CHAIN with Temporary Privilege). 

Unfortunately, while the owner of a file can't do any of 
these things to a file with a protection code of < 63 >. he 
can RENAME the file to a protection code of < 60 >. and 
then perform whatever modifications he desires. thereby 
seriously breeching the system's security. 

Bob. thanks for your input and I would like to hear from 
anyone who is interested in these topics. - See you next issue . 

• 
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WHY SYSTEMS 
announces ... 

DIGICALC™ 

THE ELECTRONIC SPREADSHEET FOR DEC COMPUTER SYSTEMS 
APPLICATIONS 

Financial statements 
Business forecasting 
Resource management 
Investment analysis 
Job costing 
Performance analysis 
Cash Flow analysis 
Error analysis 

EASY TO USE 
Built-in automatic training procedure 
Instant HELP available at the terminal 
User-friendly I interactive 

SAVES MONEY 
Reduces demand on information 
system personnel 

Eliminates long hours of 
"what if" calculations 

Report and form printing costs 
reduced or eliminated 

Low, one-time investment 

PROVIDES INSTANT REPORTS 
Choice of formats 

• AUTOMATIC CALCULATION 

• EXTENSIVE MATH FUNCTIONS 
ALGEBRAIC 
LOGICAL 
FINANCIAL 
SCIENTIFIC 
USER DEFINED FUNCTIONS 

• TEN KEY NUMERIC DATA ENTRY 

• EXTENSIVE HELP AT TERMINAL 

• INCLUDES SELF TEACHING MODE 

• WORKSHEET CONSOLIDATION 

• VARIETY OF "BOARDROOM" 
QUALITY REPORTS 

• SAVES AND RECALLS WORKSHEETS 

Working copies or board-room quality 

ON RSTS/ E, RSX-11M, VMS 

SOON ON RT-11 , TOPS 20 

VT-100 OR MOST EMULATORS 

NOW AVAILABLE AT INTRODUCTORY PRICES THRU DECEMBER 31, 1981 

&WHY 
SYSTEMS 

INCORPORATED 

17130 Avondale Way, N.E. 
Redmond , Washington 98052 
(206) 881-2331 

CALL TODAY FOR A DIAL-UP DEMONSTRATION 
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By Brian Lomasky, 528C Shennecossett Road, Groton. CT 06340 
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CALLER.BAS 
By Steven Fahey. Teachers Service Organization. Willow Grove. Pa. 

CALLE.I~ was desiqned to help take care of s m:sll buffer 
problems ai:;:sociated with RSTS/E >/ersion 7.0 • 

Since ead'I CCL command takes up one !:>mall buffer,. 
h!lvinq m!lny CCL ' s on the system could end up 
csutilinq !l lot of unnecesssry s111al 1 buffer prohlems 
that arii:;:e when many job~ are on the system at 

the same time. 

CALLER uses one CCL snd elimin.stes the need for 
iiny others . 

Simply ui:;:e the CCL cotamand the same as you always 
vould. but add thA vord 1 CALL ' to the front of it. 

For Example: 

To Cue the file ' TEST.LST' to the line printer, 
Type •CALL CUE LPO: •TEST. LST' 

To Set the speed of a termi.n~l t~ 2 4 00 . 
Type 1 CALL SET SPEED 2400 ' • 

And to see the v.slid c.sll commancts . 
Type 'CALL HELP ' . 

Proqrammer 
Installs ti on 

ENTRY PROCESSOR 

EXTEND 
ON ERROR GOTO 19000 

Stephen Fahey 
Teachers Service Orqaniz:stion. 
1Hllov Grove . PA 

GET.CORE.COMMONS - SYS(CHR8(7'o)) 
\ GET . CORE.COl'\MONS -

MID (GET.CORE . COMl10N8, 6 \ , LEN(GET.CORE . C011KON6) - 5\) 
\ END.OF.CCL.C0/111AND\ - INSTR(l \ , GET . CORE.COMMONS, • / • ) 
\ IF END.OF.CCL.C0/111\AND\ < 6\ AND 

END. OF.CCL.COl111AND 'o () 0\ THEN GO TO 1050 
ELSE END . OF.CCL . COMPIAND\ • INSTR( 1'c , GET.CORE.COMKONS, • • ) 

IF END.':lF.CCL.C0/1/l'IAND\ • 0\ THEN 
CCL . CO /l'IMANDS - GE"T.CORE.C0/1'111\0NS 
GOTO 2010 

CCL.C0/1/l'IANDS - ' 
CVT88( 111D(GET . CORE.COMMONS , l'c , ENO.OF.CCL.C0/1KA ND\ - 1\). • \l' 

MA IN PROGRAM 

PUT . CORE.COl'! l'IONs • SYS(CHRS(B\) + GET . CORE.COl'!l'IONS) 
\ IF CC L.COMl'!ANDS - •HELP • THEN 

PRINT CHRS ( 155\:) + • ff• + CHRS( 155\) + • J • ; 
' PRINT • comm3nd •. • oescription • •• •• T1 11E&( O\): DATES( O'o) 
\ PRINT •----•. • ----------• 
\ PRINT 

READ CCLS, PROGRAK. DESCRIPTIONS • PROGRAl'!S • LINE. NUMBE~\ 

IF CCL . COKKANDS - • HELP • THEN 
PRINT CCLS. PROGRA l'!.DESC RIPT.IONS 

\ GO TO 2020 

IF CCLS ( > CCL.COMMANDS THEN GOTO 2020 
ELSE C HA.IN PROGRAMS L.IWE LINE .NUMBER 'o 

ERROR PROCESSOR 

19005 IF ERR • 57 AND CCL.COMMANDS • •HELP• THEN RESUME 32700 

19010 IF ERR • 57 THE}J PRINT CH.RS( 155\) + • ff • • CHRS( 155%) + • J • 
\ PRINT 
\PRINT • Not a vslid 'C!lll' command • 
\ PRINT • Type ' Call help' tor help • 
\ PRINT 
\ RESUME J2 700 

NOTE -- STATEMENT l OF 'rHIS LINE IS CLEAR SCREEN FOR VTS2 

19015 IF ERR - 5 AND ERL • 2040 THEN PRINT 
\ PRINT 
' PRINT • can't Find ., PROGRAMS 
\ PRINT 
\ PRINT 
\ RESUME 32700 

19099 PRINT 

30000 

PRINT • ERROR •: E.RR : • ON LINE •: ERL 
PRINT 

DATA STATEMENT 

COMMAND. DESCRIPTION, PROG.RA/1'1 0 LINE t TO CHAIN 

..JOOlO DATA · ATTACH· . • Attach to Detached Jobs •. • eLOGilLTSK · • .30000 . 

32700 

32767 END 

• fipc • . • BASIC PLUS Cross Reference•. • sBPC.REF.BAC•. 30000 , 
• cANCEL· . · QUE/11 Cancel Verb •• •sPL:CANCEL.TsJC•. o. 
• CH EC JC • • • Personal Checkinq• • • DRl: [ 1. 101 )CHECK .BAC • • 0 • 
• cttess•. • cheYS Game •. • oRl: [ 100.1001 CHESS.SAY · . o. 
• cr..s•. • clear-Screen Command•. • [ 1.10 1 JCLS.BAC•. o. 
•oI.R•. • ra rectory Listi nq•. • ( 1 . 6 J DIR. TSK •. 30000. 
• En2 •. • oEc Editor •. • 0£02 •. o . 
·E DT · . • oEc Editor •. • sED2 ·. o . 
·FINANCE·. • Personal Finance • • • [ l, 105 )OPTION . BAc•. o . 
• FORTRAN•• • FORTRAN Compiler • • •sFO~TRA •, 0 , 
• LINK •, • LINK Proq r5n1• • • sLINKF . SAV • • 8208, 
• LIST • , • P r oqram Lister •, •[ l,20)LISTER .BAC•, 100, 
· LOAD ·. · cuE/11 Volume Lo3.der•. · SPL:LOAD.TSI•.o. 
·MA~o · •• ,,.AC.RO Proqram" .. • sMAC. SAV · . 821 ti, 
•MAKE ·. · TECO File Creator •. • sTECO.TEc · . o. 
·MOUNT ·. •"l.ount Devices •. • sUKOUNT.BAc•. 30000. 
• op•,. • 0ption Proqram •, • [l . 3)0PTIOP.TSK•, O, 
• oPJ'ION • , • Option Proqram • •• [ l,3JOPTIOP.TSK·. o. 
• PASCAL•, • PASCAL Compiler •, • D.Rl:[l ,4]PlfP .TSK •, 1. 
• P.rP• , • Peripheral Interface Proqram •. •s PtP.SAV•. 8220. 
• QUE•. • cuE Proqram•. • scuE.BAc•. 30000. 
• SAVER· . • SAVER Backup SyYtem •. ·r 1. 7 ]SAVER. BAC · . 30000, 
• sET• , • Terminal Characteristics • . • sTTYSET.BAC • , 30000, 
•sIGN•. • Gothic Siqn Printer•. •c2.2.J]GOTHPR .BAC·. o. 
• sTARTREJC •. · · startrek Game •. • oRl: (lOO,lOOJT.RE.152.BAC·. o. ' 
• sTARWARS·. • star Wars Game•. · DRO:[l00 , 100JR2D2· . o. 
• sffow • . • cuE/11 QUE LI STER •• • sPL :SHOW.TSJ:•. o. 
·SPOOL·. • ouE/11 CUE PR.INTER·. • sPL:PRINT .Ts1t •. o . 
• sUBMIT·. • cuE/11 ~OE ENTERER·. ·SPL:SUB/l\IT.TSI:•. o. 
• sr • , •.sys tem Status Display•. • ssYSTAT . TSK•. 30000, 
•srs •. • system Status Di splay •. •ssrsTAT. Tsr•. 30000. 
•TECO•. •TECO • , •sTECO.TEC •, O, 
•T1tB•, -Ta8k Build.er•, • eTJCB.TSJ: •, O, 
• UT•. •atili ty Proqram•. •SOT 1LTY. SAV • • .30000, 
• wAPE ·. •wAFE Text Editor •. •o.Rl :(l.ll)WAFE.WAP·. 30000, 
•wcR·. •wAFE File Creator•. • 0R1 :r1.ll]WAPE.WAP·. 30001, 
•WoRO •. •Word Process lnq System•, • [3,4]WPSMEN.BAC•. 0 

END PROCESSOR 

• • 

On Track 
Systems, Inc. 

P .O. Box 241!1 
Ambler, PA Ht002•02411 

(2tll) 1142•7t33 
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OPTIMIZE 
your RSTS/E' disks 

with DSKBLD. 
FILING PROBLEMS YOU MAY BE 
PUTTING UP WITH. 
•Fragmented UFD's •Excessive arm movement. 
• Poor file clustersizes. • Excessive FIP overhead. 
• Scattered files. • 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 lor disk management is greatly reduced 
or eliminated. Disks get rebuilt more often because 
it"s painless. 
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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. 
DCreates contiguous UFD's to 

D Is easy to use and fully 
documented. 

D Provides logging and 
statistics. proper size. 

D Creates accounts in sorted 
order. 

D Is inex-pensi ve. 

INTRODUCTORY PRICE $500. 

I 11 ii : I\\ II ~4 
SERVICES CORPORATION 

AUTHORIZED 

~D~DD~D 
COMPUTER DISTRIBUTOR 

·RSTS/E is a reg istered trademark of 
Dig ital Equipment Corporation. 

lr~se:i:~~7n~:O~~:;~SiB~-1 HOME OFFICE CONTACT: RSTS/E Disk. I 
Gary Vowels I I 
1700WestlakeAvenueN. I Name ___________ _ 
Lake Union Building . I 
Seattle, Washington 98109 I Title I 
206-285-3260 c 

I ~~~ I 
PORTLAND OFFICE: 
Don Shafer 
9498 S .W. Barbur Blvd. 
Portland. Oregon 97219 
503-245-1261 

I Address I 
IC~ I 
I State Zip I 
I Telephone I 
L-___ ~e.21- ~~~r2.._ ~~tl_ __ 1 
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SYSTEM MANAGEMENT FOR RSTS/E 
By Gary W. Miller, System Software Manager, Garden Way Manufacturing 

NOTE: Due to the tremendous amount of code. all programs referenced here are available on the distribution tape. 

For the last eight years I have been working on RSTS/E 
systems. in that time the need for additional programs for 
system managers has become apparent. Since I have been a 
system manager for the last four years I feel that I am fairly 
well qualified to break down those need into areas where 
the data is available from RSTS/E. 

What I have done is to create a group of programs to 
suppliment or replace some of DEC's CUSPS. With these pro
grams I am able to charge out the system time to users on a 
consistant basis as well as charge for disk blocks. I am also 
able to charge for paper usage on either a block or page 
basis. The following paragraphs will explain each program 
or modification and how they enable me to give manage
ment a ·reasonable' figure to use for charge backs. This soft
ware was not intended to give a one-hundred percent figure 
because the system cost and development time would be 
unacceptable. 

The first program in the package is the ACCGWM.BAS 
program. which is a replacment for DEC's REACT.BAS. This 
program allows the system manager to add, delete, and 
change information for an account on the system. The pro
gram keeps the information on the account in a data file for 
use by other parts of the billing package. In addition to the 
information that the DEC program requires this program 
needs an account description and client code be entered. The 
accounts are stored using logical names instead of physical 
device names to allow for packs being placed in different 
drives. 

The program BILLER.BAS gathers the system time and 
number of disk blocks in each account that is in the data file 
created by ACCGWM.BAS. The program reads thru the data 
file to get the device and ppn of the account and then uses 
the read and reset accounting sys call (Prog Man 7-89) to 
read the accounting information from the system. This in
formation is accumulated in the data file after the system 
data is zeroed. The program then goes thru the account ac
cumulating disk blocks returned by the disk wild card direc
tory lookup sys call (Prog Man 7-100). The total disks blocks 
in the account is added to the data file and the sample count 
in the file is incremented as well. On our systems we run this 
program every night to allow us to get a 'reasonable' aver
age disk block number. 

The MONTH.BAS program reads the data from the disk 
file created by ACCGWM.BAS and prints it out in either ppn 
or client code order. This program will also allow the user to 
zero out the data at the end of a billing period. The user can 
also request that the program print the passwords on the 
report if that is required. 

The PASWRD.BAS program allows the user to change 
his/her password at any time without the need to contact 
the system manager. This also means that the responsibility 
for account security is now on the user, where it should be. 
This ability would shake up some shops because there 

maybe times when someone in Data Processing may need to 
get into the user account and getting the password could be 
a problem. In a later section this problem will be addressed 
as to my solution to the problem. 

The next section of this article will deal with modifi
cation to the DEC CUSPS that I have made to control use of 
the system as well as measure what the system is doing. 

The first modification that was made was to the 
LOGIN.BAS program to add special features for ease of 
system use. There are a number of features that were added 
so I will just list them with text to explain what they are and 
why they were made. 
1. The first change to the program was to force the user to 

see the SNOTICE.TXT file. if there is one, all the time. 
This was done to prevent users who always use '/' on 
login from missing important notices. I think a better 
way would have been to print a message that there was 
a notice on file and maybe even print the first line of the 
message so if the user had already read the message 
they need not read it again. 

2. The next change was to allow the programming depart
ment the ability to get into user accounts without know
ing the password. On our system all of our programmers 
are priviledged users, even though this is not the usual 
case the ablity to move into other account is a requirment 
of most programming departments. What was done was 
to create three super passwords with certain abilities to 
each. There is one that will let you into any non-privileged 
account, one to let you into any priviledged account 
other than those connected with system management, 
and the last one will let you into any account on the 
system. Now I realize once you have let a programmer in
to a priviledged account they could write a program to 
read passwords from the system, but in a reasonable 
shop this may be something you could live with. With 
this patch just for non-priviledged accounts you could 
then live with users controlling their own passwords. 

3. The next change was build a crude auto-baud feature in
to the program for dial up lines. This only affects logged 
out users on dial-ups. When the line first comes active 
the line is set up to come up at 1200 baud with the 
·/RING' option of TTYSET since the fastest dial-up here is 
that speed. The keyboard is then opened binary mode 
and the user must type CTRL/C, the code then checks 
the buffer for a CHARS(3%) and if found then the speed 
of the line is correct, otherwise the line speed is changed 
to 300 baud and the user will have to type CTRL/C 
again. The same check is made and if the speed is not 
correct then the line speed is set to 11 O baud and then 
the program continues at the logged out entry. This 
patch means that the user will have to type CTRL/C at 
most two times to set the line speed since I only support 
the three speeds. 
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4. Since use of our dial-up is critical at night LOGIN was 
changed to prompt for a special password on dial up 
lines after 4:30 pm. This password is set up to 
automatically change on a daily basis so even if you give 
out the password it will only be good for one day. 

usage. The program now creates a file with the 
following information in it 
1. The full file name of the file being printed. 
2. ppn of the Queuer. 
3. Form name. 

5. There has been a lot of talk about quota enforcement on 
RSTS/E and how it should be done, but none of the solu
tions seem to be feasable without massive changes to 
the system. My solution for what ever it is worth was to 
enforce quota on login as well as logout. The program 
standardlly enforces logout quota, so all I had to do was 
add the login quota check. This is set up so that if an ac
count is over quota then no further users will be able to 
sign into the account. If the user does not sign off and 
Since use of our dial-up is critical at night 

4. Date Queued. 
S. Time Queued. 
6. No. of Pages (if spooler started with NOFORM) 
7. No. of Blocks 
8. Job name 

The file created by SPLRUN.BAS is named according to 
the receiver ID of the spooler and is opened in the account 
that the spooler is running out of. This file or files, if you 
have more than one printer, is read and combined into a 

LOGIN was the system is shut down then 
they will not be able to sign back in. The 
user would then have to contact someone 
in D.P. to get there account cleaned up. 
This has been very effective for us. 

The following is a list of addtional pro
grams and patches to increase the flexability 
of the system. 
1. ERRDET.BAS 

1 . This program was modified to print 
the file name and information in the 
FCB and WCB if both were available. 
This allows me to find out what file 
may have a bad block and what the 
block is. 

2. BATCH.BAS 
1. These programs were modified to only 

run from the ppn where the programs 
are compiled. This was done to prevent 
the spread of works files into full ac
counts as well as prevent unauthorized 
personnel from starting batch 
spoolers. 

3. QUE.BAS 
1 . This program was modified to prevent 

the Queueing of batch streams by non
operations personnel. We have 24 hour 
coverage from Sunday midnight to Fri
day midnight and the operations de
partment controls all the scheduling. 
To allow for weekend system use the 
patch allows all users to queue on 
Saturday and Sunday. This patch does 
not affect any queues that are done 
from a batch stream. 

4. SPLRUN.BAS 
1. This program was modified to skip 

sending the device hung message if 
nothing has been printed yet. This was 
a request from our operators and just 
keeps the OSC from getting extranious 
messages. 

2. This next patch was made to help a 
system manager charge back for paper 

-.. 
. - -· -

. . . --
The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 
The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter® III at only a frac
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include: 

• 165 cps bidirectional printing • RS232 interface 
• Horizontal & Vertical Tabs • 20 mA Current Loop interface 
• Page Length Selection • Top of Form 
• 110-4800 baud operation • Adjustable Margins 
• 1000 character print buffer • Double wide characters 
• X-on, X-off protocol • Parity selection 
• Self Test • Optional APL character set 

Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal
lations, entire networks of terminals have been upgraded to take advan
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en
sure dependable performance 
for years to come. When ser
vice is required, we will 
respond promptly and effec
tively. Best of all , we can de
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 

data®©@ltlnl computer corporation 
4740 Dwight Evans Road• Charlotte, North Carolina 28210 • 704/ 523-8500 
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VERSION 2.1 NOW AVAILABLE: 

QUE·11 - V2.1 
ONE JOB SPOOLER 

FOR RSTS/E CONTROLS 
ALL SPOOLING 

• OPSER,OpSRUN 
• ···etc 

• -<I l',o . 
--1> ~o 
~ 

QUE·11: 
• DEC QUE Compatible 
• Block letters on spooled header page 
• 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 19002-02411 
Phone: 215/542·7133 
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master file by the program SPLPUF.BAS. How this master 
file is used is up to the system manager. The recommended 
procedure would be have all queues be done with a job name 
describing what department the report is for and what 
form the report is being printed on. In our case we use the 
first three characters of the job name for the department 
and the last three for the form being used. This allows the 
master file to be sorted by job name/file name and then a 
report printed breaking on change in file name then break
ing on change in form type and then breaking on depart
ment. This report can then be broken apart and then sent to 
the respective departments to show their usage. 

The last program that will discuss is the program we 
use for our weekly backup disk to disk. Our policy is to use 
SAVRES on Tuesday, Wednesday, and Thursday nights to 
backup the system. All of these backups are done in IMAGE 
mode disk to disk. Since the directories on RSTS/E system 
seem to get very disorganized in a short period of time, the 
ability to rebuild the directories on a regular basis is bene
ficial. The program is set up to run on systems with at least 
three drives of similar capascity. The operator is prompted 
for the disk being backed up and the drive to write to. The 
destination drive is then locked and an attempt is made to 
dismount the pack in the drive, any failures are reported to 
the operator with appropriate corrective measures. To in
sure that the wrong pack is not mounted the program re
quires the the pack to be written to has the same pack ID as 
the source pack. When the correct pack is mounted then the 
program opens a PK and starts a dialog to copy the source 
disk to the output disk. The dialog starts by running 
DSKINT.BAS to clear the pack of information and then using 
UTIL TY to mount the pack. After the pack is mounted the 
program MAKMFD.BAS is run to create a MFD on the output 
pack with the accounts in ascending order. The copy is then 
done by using PIP.SAV running at 28K to speed the transfer 
of data. When the copy is complete the pack is dismounted 
and the operator is requested to put the original pack back 
in the output drive. This proceedure is not the best method 
for backup but the UFD's seem to be in good shape after the 
proceedure. With this program we can copy four 300 mb 
disk drives in just under three hours. 

These changes have been made and the programs writ
ten to satisfy the demands of managment, but they also 
serve the D.P. department and the user. I hope that this 
kind of information is of interest to you the reader. • 

READY 
READY 
READY 
TO 
ROCK N ROLL 

\ 
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LETIERS to the RSTS Pro .. . 
. . . continued from page 6 

Since we had the older version l l / 34 (as 
opposed to l l / 34A) we were informed that DEC 
cache was not compatible. Hence we purchased an 
ABLE CACHE/ 434 and installed it in late 1978. 
Installation was a simple matter of removing the 
UNIBUS jumper between two backplane sections 
and replacing it with the ABLE CACHE/ 434 
which consequently occupied no backplane slots. 

A word of warning is appropriate here - the only 
memory that wil be cached must physically lie 
between the CPU and the ABLE CACH / 434. If 
enough backplane slots are available to permit all 
memory to be installed between these two compo
nents, there is no problem. Otherwise, the cache 
will not be used to its fullest capacity. 

We did not perform extensive bench marking, 
however we observed substantial improvements in 
certain operations. For example, compiles and 
task builds of BASIC PLUS 2 programs were per
ceived to decrease from 7 CPU minutes to 4.5 CPU 
minutes. We recognize that this is not an especially 
significant example since task building may not be 
representative of general system operation. How
ever, since we have been plagued with long task 
build times, this improvement was viewed with 
some enthusiasm. 

General system response was observed to 
improve somewhat (a very subjective statement) 
but no quantitative measures were taken. In retro
spect, a careful analysis of ST A TUS reports before 
and after should have been performed. 

I am not especially optimistic about the cost 
effectiveness of adding cache to an l l / 34A using 
RSTS since most systems of this type are disk 
bound due to heavy swapping requirements rather 
than CPU bound. 

A careful analysis of STATUS or ST A TS 
reports or VT50PY during heavy usage periods will 
probably show high "lost time" figures. These fig
ures will not be substantially improved by adding 
cache. It is possible to relate the lost time figures to 
the amount of swapping being performed. 

This may be accomplished by determining the 
number of swaps over a period (say 60 seconds) 
and the number of blocks swapped. The total time 
used for swapping will be: 

T = # swaps x access time + # blocks x time to 
transfer l block 

There are only two ways to reduce this time T: 
I) to add more memory (not often possible on 

an ll / 34A) 
2) use a faster swapping medium. 
Solution 2 can be explored if there are faster 

disks available than those currently being used for 
swap files. 

We investigated the possibility of using the so 
called "solid state disks" but rejected that approach 
as not cost effective for the following reasons: 

l) The data transfer time represents a significant 
portion of the swapping time, T (particularly for 
systems with BASIC PLUS 2 jobs, ie. larger than 
16 K swap max). 

A glance at the specifications for the faster 
disks (RP06's and RM02's) will show that their 
transfer rate is similar to that of a "solid state 
swapping disk". 

2) Although the access time for a "solid state 
swapping disk" is substantially less than for an 
RP06 or RM02 (l micro-second vs. 50 milli
second) this does not have a large effect on the 
overall swapping time T. 

The "solid state swapping disc", however, 
would be an excellent choice for heavily used read 
only files (such as tables), or heavily used tempor
ary files (such as work files). 

3) Swapping time T will be somewhat smaller 
for a "solid state swapping disk" but the high cost 
of this type of storage will generally preclude the 
possibility of placing all swapping files on such a 
device. 

We were able to test this theory earlier this 
year when we added R P04 drives to our system and 
moved our swapping files from RP03 drives to the 
RP04 drives. The transfer rate improvement of a 
factor of three resulted in lost time dropping to 
about a third of our original lost time. 

If Mr. Horst's system is already using fast disk 
drives, he should try all the system optimization 
procedures available and as outlined in a recent 
RSTS Professional article by Dave Mallery, 
entitled "A RSTS Performance Checklist", V.2, 
#4. 

In summary, a PDP 1 l / 34A using RSTS with 
twenty-five jobs is probably swap bound and 
would benefit more from faster swapping facilities 
than from cache memory. If no faster swapping 
facilities are available, I believe Mr. Horst would 
be better served ·by saving his money until he can 
purchase an l l / 44 with more memory. We have 
just done this and our response improvement is 
substantial. 

I would be pleased to make my analysis of"solid 
state swapping disks" versus conventional disk 
drive available if any one is interested. 

We are delighted with the RSTS Professional 
magazine and look forward to each new issue. 

Yours truly, David J. Leffen, Ph.D., P.Eng. 
Vice-President· 

G.K. Fleming & Associates Ltd. 
Thunder Bay, Ontario 

Thank you for your thoughtful response. We are 
looking forward to publishing the article (your 
"analysis") in a future issue. 

Dear Editors and Staff: 
Congratulations on your anniversary! Please 

accept this token of appreciation from all of us here 
at Software Techniques. 

You all have something to be very proud of. You 
have taken an idea and turned it into a reality, 
building something of value where there once was 
nothing at all. 

It has been a pleasure to work with you over the 
last year. May you have many more happy 
anniversaries. 

Sincerely, Rick 
And all of us at Software Techniques 

Los Alamitos, Calif. 
Thank you, Rick_and staff With friends like you 
we're bound to succeed. 

Dear RSTS Semi-Professional, 
Tri-State is not renewing its subscription to your 

magazine. We have a VAX now, and can't wait til 
the 11 /70 goes out the door. Maybe it will find a 
nice home in the back of a Mom-and-Pop Drug 
Store or somewhere like that. 

Whenever I think of your magazine, I see in my 
mind that editorial on page 4 of the Feb/ March 
1980 issue. Mr. Mallery can keep his little RSTS 
machine forever, I don't care. But we are happy to 
leave it for good . 

, In 20 years, when most of the world has pr J

gressed even further, I'll think of you, solde•mg 
your own boards, keeping those 5 or 6 users happy. 

Sincerely, Phil Jamieson 
Data Processing Manager 

Tri-State G&T 

Good Luck with your VAX. We think you'll be 
interested in the VAX-SCENE, published, of 
course, six times a year in the "RSTS PRO." 

My good friend David tells me of a lovely way to 
soft crash any RSTS machine .. . 

All you have to do is to poke the address of your 
clock interrupt routine, and this will cause a crash 
the next time the clock ticks (ie, within a 50th/ 60th 
of a second). 

Hello 1,1 
(Password) 
Switch BASIC 
w$ = SYS(CHR$(6%)+CHR$(-6%) 

+CH R$(64%)+CH R$(SW AP%(64%)) 
Please note that location 64 (decimal) is the 

address for a LI E clock, and that anyone with a 
PROGRAMMABLE clock should poke at loca
tion 68 (decimal). Bye Y, Peter Dick 

The enclosed is from the September 1981 New
sletter of the DECUS RSX UK SIG. 

I think it deserves a larger readership. 
It is with great pleasure that we announce a new 

product - FINS-I I. This product is a special hard
ware/ software integration package developed by 
DEC and Tidewater Research Systems to produce a 
militarized version of the PDP-I I for use by the U.S . 
Navy. It is fully submersible and can travel at 15 knots 
due to some recent hardware breakthroughs we have 
made which resulted in the TUNABUS . FINS-I I also 
features the OCTOBUS which is a high speed bus with 
8 ports. 

During highly rigorous and lengthy field tests, dur
ing which time FINS-I I terrorized twelve towns of the 
Rhode Island coast and at Cape Cod last summer, the 
Underwater Research labs used FINS-I I to do pro
cess control on clam beds using special commuica
tions software called DECwet-11. The Navy particularly 
liked the FINS-I I D/ A converter ROM package 
which plays "Anchors Aweigh" whenever it comes out 
of the water (Richard Rogers' "Victory at Sea" is also 
available but requires the special bouyancy option for 
the ROM). 

Field Service has been attending special classes for 
SCUBA training off Martha's Vineyard to enable 
them to tackle support of FINS-I I. Fl S-11 is sup
ported in HOSS by Martin Minnow. 

Special hardware features of Fl S-11 include: 
• High powered cooling fim 
• Bubble memory 
• SQUID ink injection line printer 
• Micro-fish reader (GUPPY) 
• Admiral mode replaces Kernel and Supervisor 
mode. 

Software features of FINS-I I include: 
• A very forgiving operating system - COS-I I 
(Chicken of the Sea), written in CORAL with real
time extensions 
• Mackeral-11 assembler 
• Fl LET file transfer system 
• A powerful user interface, COD(Command Opera
tions Decoder) 
• An Unlimited freshwater node pool 
• STARFISH - VAX emulator 
• The block structured ALGAE-60 high level 
language 
• CRABS (Comprehensive Random Access Batch 
System), which allows jobs to be spawned up to the 
batch stream 
• The heart of COS-I I is the ATOLL scan which will 
trap tasks that are floundering or wading for nodes. 
• Autopatch is accomplished by running SU BS (Sys
tems for Updating Binary Software) in amphibious 
mode. 

One of our European field test sites was Jacques 
Cousteau, who ran a special version of the system, 
called OYSTER, which was written in PEARL. Since 
he is such a distinguished user, we substituted John 
Denver's "Hail Calypso" for "Anchors Aweigh". 

Yours as usual, Peter Dick, Prop. 
Silver Programs, London, England 

Beautiful, Peter. Thank you. f 

AT L.A:ST ! ! !0 

The RSTS PROFESSIONAL will bt> 
published six times a year. 

February. April. June. August . 
October. December 
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If your system backup puts everything else on the back 
burner, you need SAVER for RSTS/E!M It's the only 
disc to tape backup that doesn't monopolize your 

PDP-11™ system resources. 
SAVER restores files easily, and creates optimally

structured discs. And it's supported by Data Process
ing Design, developers of WORD-11 and other fine 

products for DEC's family of mini-computers. Inexpen
sive at $850.00. Call or write. 

~I Data Processing Design, Inc. 
~ AUIHOlllZED~D~DDmDcOMPUIER DISIRIBUIOR 

Corporate office: 181 W Orangethorpe, Suite F, 
Placentia, CA 92670 (714) 993-4160 

New York Office: (212) 687-0104 
Washington, D.C. Office: (301) 657-4098 

CIRCLE 74 ON READER CARD 

BENCHMARK DIBOL VS. BASIC+2 
PDP/11-RSTS/E Environment 

Analysis Conducted by Frank Metcalf. ICS Computing, Ltd., UK 

Benchmark Overview 
The following benchmark results show advantages for 

each language (BP2 and DIBOL). However. the more impor
tant advantages appear to be in favor of BP2. 

Two of the more important considerations in a RSTS/E 
environment are disc accessing and CPU usage. In each of 
these areas. BP2 was clearly the most efficient. Also, job 
mix is of major importance in a RSTS/E environment. BP2 is 
clearly the best performing language. 

The above points should be key considerations in 
evaluating languages and operating systems in any environ
ment where development and production are on-going. 

The general feeling, prior to the comparison, was that 
BP2 was a better language for the RSTS/E environment, 
which the benchmark has proven. 

The attached should provide sufficient detail to support 
the findings. 
Comparison of DIBOL vs. BASIC+2 
System compared: Supplier masterfile maintenance 1 300 
records on VENMAS. 

1. COMPARISON OF DISC ACCESSING 
The figures represent the disc accessing counts for 

the data and index files only. Directory. DEVICE.DDF and 
overlay accesses are ignored. 

Each activity was performed 5 times. 

Reads Writes Total 
Activity Accesses Blocks Accesses Blocks Accesses 

Search fails BP2 12 22 12 
DIBOL 157 157 2 2 159 

Inserts BP2 28 54 5 10 3.3 
DIBOL 240 240 18 18 258 

Amends BP2 17 32 5 10 22 
DIBOL 192 192 8 8 200 

Deletes BP2 17 32 5 10 22 
DIBOL 202 202 18 18 220 

For the DIBOL systems, no count was taken of the 
accesses required to sort the index to include recent in
serts or to remove deleted records from the data file. 

The amount of disc usage has an important effect 
on machine performance. Thus. the above results point 
very much to BP2. 

2. COMPARISON OF CPU USAGE 
Each activity was performed 10 times. 

Activity BP2 DIBOL 

Inserts 6.6 21.0 
Amends 6.4 10.5 
Deletes 6.0 7.0 

For the DIBOL system. no count was taken of the 
CPU time required to sort inserted records into the index 
or to remove deleted records from the file. 

This also points to BP2 and. as with 1, is an impor
tant factor on the 11 /70's. 

3. COMPARISON OF TSK FILE SIZES 



Basic Plus 2 systems: 
VENMNT. TSK 161 (176) 

DIBOL systems: 
VENMNT. TSK 25 ( 32) 
VENPRT. TSK 23 ( 32) 
ORGVEN. TSK 22 ( 32) 
VENCNT. TSK 7 ( 16) 
SRTVID. TSK 27 ( 32) 
111 
Total 104 (144) 

The figures. in brackets. r.epresent the total blocks 
allocated. allowing for a disc clustersize of 16. 

The file size above for BP2 will not decrease 
significantly for even very small programs. However, 
only 1 file is required for a module. whereas. S programs 
make up a DIBOL module. Disc space on 11 /70 is not a 
problem. although the size of a directory could be. There 
is probably little advantage either way. Also this has a 
less important impact on performance than either sec
tion 1 or 2. 

4. COMPARISON OF FILE SIZES 
RMS uses more space to hold indexes and allow for 

inserts (depends on packing density). 
RMS packs numeric fields more efficiently (in 

binary). 
In the systems used for comparison, these 2 factors 

balanced to give equal file sizes. 
However. the number of files in RMS system would 

be smaller since indexes and data files are incorporated 
in 1 file. unlike DIBOL. 

S. COMPARISON OF TASK BUILD TIMES 
Basic Plus 2: 

1 min .. 2.9 secs. 
18 mins. 

to build VENMNT.TSK 

DIBOL: 

14 secs. 
3 mins. 

to build VENMNT.TSK 

6. MISCELLANEOUS 

CPU time 
Elapsed time 

CPU time 
Elapsed time 

DIBOL programs are scheduled and run for each 
character entered. This produces (1) a heavy system load 
and (2) delays in echoing characters entered. which is an
noying to a user. 

BP2 is no more difficult to use than DIBOL. 
although it could take a little longer to learn. 

BP2/V1 .6 and V7.0 of RSTS/E have improved Task 
(TSK) file sizes. compilation time and overall perform
ance. Benchmark times were not run against BP2/V1 .6 
and RSTS/E V7.0. 

7. CONCLUSION 
BP2 is clearly more suitable to a RSTS/E machine 

than DIBOL. The figures in numbers 1 and 2 indicate con
siderably more BP2 jobs could be run on the 11 /70 than 
DIBOL. • 
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Stocking genuine 
DEC computer 

spares 

Call Radgo . We handle genuine DEC parts manu
factured by DIGITAL EQUIPMENT CO RPORATION . 
We sell at factory prices with FACTORY WARRAN
TY Radgo 1s stocked and staffed to help you with 
your requirements for most genera l purpose K & M 
series and many COMPUTER SPARE MODULES 
and COMPONENTS We also stock a large assort
ment of COMPUTER SUPPLIES 

Radga .Sales Ca. 
To order or for free catalog call : 

1-800-543-1986. Ohio customers phone 
1-513-752-6880 

3988 McMANN RD . CINC IN NATI . OH 45245 
CIRCLE 75 ON READER CAR D 

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 :emperatures. 
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 
byupto15%. 

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. 

llli Nassau Systems 
PO. Box 19329 
Cincinnati , Ohio 45219 
(5 13) 231-1283 

DEC, VAX, and PDP are trademarks of Digital Equipment Corp. 

CIRCLE 27 ON READER CARD 
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OVER THE 1/ 0 PAGE 
(or, 'A Trip Through Magic Kingdom .. .'} 

By Bob "MACRO MAN" Meyer 

The following article describes in detail a method of ac
cessing the 1/0 page of the PDP-11 while running under 
RSTS from a user-mode Macro program. Also we'll cover 
some possible uses for this type of programming, as well as 
some potential dangers. 

This project came into existence a few years ago when 
a good friend of mine (he wishes to remain nameless, so 
we'll call him by his alias. 'Farquart') and myself decided 
how nice it would be if we could 'peek' into XBUF. We realiz
ed very soon that this was not at all feasible using existing 
techniques. "But. Farquart," I exclaimed. "RSTS certainly 
has access to the XBUF area, why can 't we?" . In other 
words, what is the difference between the Monitor access
ing memory. and the user program accessing memory? 

The answer: Memory Mapping. 

In order to look around the system's memory at will, 
the user program must have the ability to re-map itself as 
needed; And in order to re-map one's own job image, we 
must have access to the Memory Management APR's. The 
following examples will demonstrate how this can be done 
on any RSTS machine. I would like to recommend, however, 
that you read this article throughly before trying any of this, 
and if you·re not intimately familiar with the PDP-11 
Memory Management hardware. do your experimenting 
with a stand-alone system. 

Building the Library 
The first step is to build a resident library (reslibs must 

be genned in, of course) with a length of 4K. This library will 
then be placed at the very top of the system's memory. and 
with a gentle 'shove', will land directly over the 1/0 page. 
The program below will do just fine: 

.TITLE USR07 

.IDENT / 1.0/ 
USR07: .BLKW 4096 . 

. END 

to assemble: 
MAC 
MAC > USR07 = USR07 
MAC > IZ 

now to link up the reslib: 
TKB 
TKB > USR07 /-HD= USR07 
TKB>/ 
ENTER OPTIONS: 

:BLOCK OUT 4K WORDS 

TKB > PAR= USR07:160000:20000 :SfAR1lNG ADDA & LENGTH OF LIBRARY 
TKB > SfACK = O :DONT ALLOCATE ANY SfACK SPACE 
TKB>// 

and finally, we create the library image file: 
RUN SMAKSIL 
[maksil's header] 
Resident Library name? USR07 
Task-build Resident Library input file < USR07.TSK > 7 < CR > 
Include symbol table (yes/ no) < Yes > 7 NO 
Resident Library output file < USR07.LIB > 7 < CR > 
USR07 build in 4 K-words. 0 symbols in the directory 
USR07.TSK renamed to USR07.TSK < 40> 

We now have a USR07.LIB file in the current account. 
To put up this library we type: 

UT ADD LIBRARY [p,pn]USR07 > 40 > / ADDR:xxx/SfAY/ RW 

where: 
[p,pn]is the current account, and xxx is the amount of 
memory on your system minus four so if your system has 
512K Words, specify 'I ADDR:S08'. 

Finally, we convince RSTS to let our library live over 
the physical 1/0 page of the system. First we log into [1.1] 
and run ODT: 

RUN SOOT 
(odt's banner] 
File < Memory> ? < Lf> 

Type the letter ·c· to get a listing of all monitor tables, 
watching near the bottom for 'RTSL..5T'. 

JOBCNT 072564 
RTSLsr 056306 

(note: these values are very system dependant) 

The list of Resident Libraries. 'LIBLST' starts just after 
'RTSL..5T'. So in order to access the first entry in the RESLIB 
list on this system, we would look at location 56310: 

• 56310/ 006540 

However, we're interested in the last library in the list 
(the one we just added:USR07), so we must traverse the 
library links as follows (in this case. we have two other 
libraries before USR07): 

'56310/ 006540 @ 
006540/ 005200 @ 
005200/ 015600 @ 

015600/ 000000 

We're now at the start of the memory control sub
block for the third library on the system. (see common.mac 
for more details.) To verify this, we can check the name of 
the library: 

015600/ 000000 < LF > 
015602/ 103112 %USA 
015604/ 140512 %07 

;use ''lb· to get rad SO string 

If you get the library name in the second two locations 
of the control block, you 're in the right place. If not. back 
up and start over. 

Now that we've found the entry for our library, we can 
change it's physical start address so that the Monitor 
'thinks' it exists over the 1/0 page: 

15620/ 056400 < i/ o page address > < CR > 

where < i/o page address> is 177600 for the 11170 & 
11I44. and 7600 for all others. 

Accessing the Library 
A simple way of trying out this new Resident Library 

is to link RSXODT with it, and nose around a bit: (you 
should be somewhat familar with ODT at this point) First 



HAVE WE GOT 
A MESSAGE FOR YOU! 
INTECOM brings to RSTS users an extremely versatile message system. Much more than 
'electronic mail,' INTECOM is an application package designed expressly for controlled user 
communications, correspondence management, and item scheduling . 

INTECOM can be used for short, paperless office memos; for lengthy, printed reports ; or for 
any text file exchanges. INTECOM interfaces with the editor of your choice for complete text 
formatting capabilities. 

A built-in calendar function permits you to date messages for automatic future transmission to 
any valid INTECOM user -- including yourself. Incoming messages may be placed on hold for 
specific periods of time. Communications on hold disappear tempqrarily from your ' in-basket ' 
and re-appear on the scheduled reactivation date! INTECOM even notifies the user's 
designated terminal when incoming messages arrive . INTECOM's unique message labelling 
feature permits you to store your own key identifiers for message retrieval. You can identify 
messages by keyword, sender, receiver, date, time, or subject. 

INtelligent TExt COMmunicator Specifications 

v user name logica ls 

v user/account validation 

v menu operation w it h full HELP text 

v IN , OUT , and HOLD transaction databases fo r each user 

v message reply routing 

v tex t f ile or t ex t record manipula t ion 

v hardcopy queueing (message selectable) 

v message labelling fo r keyword retrieval 
(i ncoming and outgoi ng ) 

v f ull message journalli ng (user selectable) 

v message w ait ing light for VT1 0 0 (user selectable) 

v be ll notificat ion of message receipt (u ser selectable) 

v incoming message forwarding with supplementary text 

v message send ing to mu ltiple users 

v message serial ization, dat e and time m arki ng 

v dated message sending (relative days or absolute date) 

v dated message suspensing (rel at ive days or absolute date) 

v multiple account operation for each user 

v text editor inte rface from menu control 
(user se lec t able) 

v message subject scanning w ith se lective read 

v incoming, outgoing , and dat ed message reporting 

INTECOM's features can be applied to every application environment. Contact us for the impress ive details . 
INTECOM is being offered at an introductory price $ 2880. Demonstration plans are available . 

INtelligent TExt COMmunicator .. . 

another QUALITY software product from: 

North County 
Computer Services, Inc. 

2235 Meyers Ave., 
Escondido, California 92025 
(714) 745-6006, Telex: 182773 

RSTS is a regis tered trademark of Digital Equipment Corporation . 
© 1 9 8 1 Logic eXtension Resources . CIRCLE 76 ON READER CARD 
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DEC SYSTEM SUPPORT 
RESOURCE-11 offer's complete system support for OEMs and end users of Digital Equipment 
Corporation (DEC) systems. Professional evaluation of your needs before and after your investment. 
RESOURCE-11 's technical expertise encompasses the entire PDP-11 and VAX/VMS product line. 

• DISK SAVE & COMPRESS (DSC) 
DSC permits pre-extension of RSTS/E UFDs, data compression, and manual placement of files 
for disk seek optimization on a total system scale. 

• WORD PROCESSING 
Fully supported packages under RSTS/E, RSX and VMS available for large, small and stand
alone systems. Easy preparation of a wide variety of documents such as letters, reports, 
contracts and technical material with ease. 

• SYSTEM EVALUATION & OPTIMIZATION 
Step by step evaluation of future and existing systems. Let RESOURCE-11 maximize your hard
ware and/or software investment for maximum performance and usability. 

For complete details, contact us at: 

RESOURCE-11 
19841 Cochrane Way 

Gaithersburg, MD 20789 
(301) 258-9606 CIRCLE 77 ON READER CARO 

Don't buy a VAX ... 

Call MACRO MAN 
for superior performance 

RSTS internals 
custom Macro programming 
RSTS or 11/M 

SPECIAL OFFER 
LEARN MACRO FROM THE MASTERI 

One week course in Philadelphia -
call for details. 

MACRO UTILITY LIBRARY 
build your ownl - call for information 

Bob 'Macro Man' Meyer 
9 Lockwood Avenue 

Fieldsboro, NJ 08505 
609-298-9127 

CIRCLE 64 ON READER CARO 

create a small macro program consisting of nothing but a 
Breakpoint instruction: 

.mLEJUNK 

.IOENT / JUNK/ 
JUNK: BPT 

.ENO JUNK 

and assemble: 
MAC JUNK= JUNK 

and link with the resident library: 
TKB 
TKB > JUNK/OA =JUNK :/DA CALLS IN RSXODT 

TKB>/ 
ENTER OPTIONS: 
TKB > RESUB=USRD7/ RO :SPECIFY READ-ONLY ACCESS FOR NOW 
TKB>// 

and we"re ready to run: 
RUN JUNK 
ODT:.JUNK 

If all was done correctly, examining any address from 
160000 thru 177776 should return data from the 1/0 page. 

If you are familar with any particular device and its opera
tion, you may wish to examine its registers to verify that this 
really works. One simple test is to use the console DL CSR's: 

177560/ 000100 
177562/ 000215 
177564/ 000200 
177566/ 000000 

:RECIVER "INTERRUPT ENABLE' Brr ON 
:LAST CHARACTER RECEIVED (< CR > IN THIS CASE) 
:TRANSMITTER 'DONE" Brr ON 
:XMrr DATA REGISTER (ALWAYS ZERO WHEN READ) 

And if ODT was task-built with the · /RW" switch on the RE
SLIB option. you can actually write a character out to the device: 

177566/ 000000 101 < CR > 

This will write an upper-case 'A' to the console terminal. 
That's all for now; be careful and enjoy. 

(P.S.: XBUF Display will go on sale soonl Contact Macro Man for details.) ' 
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* 

TRADE IN 
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 11-750or11-780 
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. 

:;X:A~~~~~~m~e ~~n~B~to~M?ss~~~!~5R 
*•** Leaders in DEC Hardware Since 1968 

Reg iste red Trademark o f Digita l Equipm ent Corpora t ion 

CIRCLE 17 ON READER CARD 
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RSTS/E MONITOR INTERNALS 
Part4 

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

This is the last article in my series on RSTS/E monitor 
tables. By this time you should be getting a better 
understanding of how RSTS works inside and where to find 
the information you need for specialized systems programs 
and system tuning. Now all of the monitor's secrets are just 
a PEEK away. 

This last article covers the data structures used by send 
receive and CCL commands. These data structures are the 
RIB and PMB for send receive arid the CCL block for CCL 
commands. 

5.0 SEND RECEIVE 
The send/receive capability of RSTS allows information 

to be sent between programs. The data structures required 
to provide this capability are the receiver ID block (RIB) and 
the pending message block (PMB). 

Each program that has declared itself to be a receiver is 
allocated a receiver ID block. This ID block is pointed to by 
the job's second JOB. 

The receiver ID blocks on the system are linked 
together in a list of message receivers. When a message is 
sent this list is searched for the specified receiver. 

Each message that is waiting to be received has a pend
ing message block (PMB) associated with it. The PMBs for 
all of a particular receiver's pending messages are kept in a 
linked list pointed to by the word S.MLST in the receiver's 
RIB. The list is kept in first-in first-out order. 

The following figure shows the relationship between 
the RIBs and the PMBs: 

I 
S~SLST ----->I RIE 

I 

v 

PMB 

I I 
1---->I i:IIB 
I I 

I I 
1---->I Pf'S 

I I 

I I 

I 
v 

1---->I PMB 

I I 

For more information on the contents of the receiver ID 
block and the pending message blocks see the "RSTS/E Pro
gramming Manual" and "Network Programming in BASIC
PLUS and BASIC-PLUS-2". 

5. 1 RIB - RECEIVER ID BLOCK 
When a job declares itself a receiver (using the .MESAG 

monitor directive or SYS(6 + 22) in BASIC-PLUS) a receiver ID 
block (RIB) is allocated. The receiver ID block contains all the 
information necessary to allow receipt of intra-CPU and 
inter-CPU messages. The RIB is pointed to by the word 
J2MPTR in its owner's JDB2. 

In addition, all the RIBs in the system are linked 
together in a list. The first element in this list is pointed to 
by the location SNDLST. Since the receiver name ERRLOG is 
always present in the system, SNDLST will never be 0. 

The format of a receiver ID block is as follows: 

I Link to n .. t RIS I ( S.LINK 
1---------------------------------------1 
I I s.~cr: 
J Receiv Gr IO I 
I I 4 
I <t bytes cf ASCII> I 
I I t 
1---------------------------------------1 

S.OSJT 9 I J bject type I Job number •2 I 8 S.J8NC 
1---------------------------------------1 
I Uncsed I Access fla~s I 10 S.ACCS 
1---------------------------------------1 
I Buffer maximum I 12 S.BMAX 

1---------------------------------------1 
S.MC~T 15 I Pendin; count I Message maximum I 14 S.M~AX 

1---------------------------------------1 
I Pointer to first PM~, if cny I 16 S.MLSl 
1---------------------------------------1 
I Pc 1nt2r to lc~t P~E, if any I 18 
1---------------------------------------1 

S. LC~T I Link count I Max link- cocnt I 20 S.LMA~ 

1---------------------------------------1 
I ro1nt2r to first 10 ; 1cal link block I 22 s.LLSl 
1---------------------------------------1 
I Point•r to l<st lc g ical link blcck I 24 
1---------------------------------------1 
I I 26 
I I 
I ~esErved f e r network use I 28 
I I 
I I 30 

Offset Symbol 

0 S.LJNK 

Description 

This word contains the address of the 
next RIB in the linked list. If this is the 
last RIB in the list this word will con
tain a 0. 

2 S.RCID These six bytes contain the receiver 
name as six bytes of ASCII. If the 
receiver name is less than six bytes in 
length it will be filled with trailing zero 
bytes. 

8 S.JBNO This byte contains the job number 
times two of the job to which this RIB 
belongs. 

9 S.OBJT This byte contains the object type for 
use in DECNET messages. 

1 O S.ACCS This byte contains the access controls 
for this receiver (see S. 1.1 ). 

11 Unused. 
12 S.BMAX This word contains the buffer usage 

restrictions specified at the time the 
receiver was declared. 

14 S.MMAX This byte contains the restriction on 
the number of pending messages 
specified at the time the receiver was 
declared. 

• 
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SYSTEM DEVELOPMENT TOOL FOR RSTS/E BASIC -PLUS 

• Automated Definition of Record Layouts 
• ISAM, Sequential, Random, and Tape Files 

• Version 7 RSTS/E Large File support 
• Program generated, RNO compatible Document Facility 

• Supports numerous Data Types 
• OMS 500/FAM Compatible 

~ CASHER ASSOCIATES INC. 
1371 Beacon Street • Brookline, MA 02146 

(617) 232-9111 
(212) 757-2868 
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1 S S.MCNT This byte contains a count of the 
number of messages that are current
ly pending for this receiver. 

16 S.MLST This word is a pointer to the pending 
message block (PMB) for the first mes
sage pending for this receiver. If no mes
sages are pending this word contains a 0. 

18 This word is a pointer to the pending 
message block (PMB) for the last 
message pending for this receiver. If 
no message are pending this word 
points to S.MLST. 

20 S.LMAX This byte contains the restriction on 
the number of pending DECNET 
messages specified at the time the 
receiver was declared. 

21 S.LCNT This byte contains a count of the number 
of logical links for DECNET messages 
currently pending for this receiver. 

22 S.LLST This word is a pointer to the logical 
link descriptor block for the first 
logical link pending for this receiver. If 
no logical links are pending this word 
contains a 0. 

24 This word is a pointer to the logical 
link descriptor block for the last logical 
link pending for this receiver. If no 
logical links are pending this word 
points to S.LLST. 

26-31 Reserved for network use. 

S. 1. 1 S.ACCS - Access Control Bits 
The access control bits contained in S.ACCS have the 

following meaning (see the RSTS/E Programming Manual 
for more information on access control bits): 

Bit Symbol Description 

0 SA.LCL Local senders may send to this receiver. 

2 
3 

4-6 
7 

SA.PRV 

SA.NET 
SA.1SH 

SA.XOF 

Local senders must be priviliged to 
send to this receiver. 
Network senders may send to this receiver. 
Network senders may only send if no 
logical links are already pending (i.e. 
single message mode). 
Unused. 
Receipt of messages from local 
senders is temporarily disallowed. 

S.2 PMB - PENDING MESSAGE BLOCK 
Each message waiting to be received has a pending 

message block (PMB) associated with it. The PMB describes 
the data received for large messages and contains the 
parameters sent for small messages. 

The pending message blocks for each receiver are kept 
in a linked list ordered first-in first-out. The first and last 
pending message blocks in the list are pointed to by the two 
words starting at S.MLST in the RIB for this job (see 5.1 ). 

The format of the PMB is as follows: 

Link t o n e •t P~3 , i f any I 
--------------------------------------- I 

Con t o r tad po i n twr t c ~essag~ ouf f e r I 
------------------------- -------------- ! 

P\SN-Q S ~C?noe r job r; • 2 I .M esso'Ja ty i: ~ I 4 

----------- ---------------------------- 1 
Se n ca r F~rl I C 

----- ---- ------------------------------ ! 
Uoc soc I 

------ ---------------------------------! 
Numbar of tuff a r s ~ e n d 1n ; l 10 

---------------------------------------I 
I 1 2 
I 

Sma ll ma ss a~a do ta I 14 
I 
I 1 6 
I 
I ie 
I 
I (C 
I 
I <2 
I 
I <4 
I 
I <6 
I 
I ~ e 
I 
I 30 



Structured disks for all! 
Announcing 

REACT2.TSK 
• a 'REACT' replacem ent that loc ates & 

extends UFD's 

• all standard 'REACT' func tions (Dele te, 
Standard , Enter) 

• user specified location and length for 
new UFO. 

• high speed - this produc t uses software 
d ev eloped and licensed by Software 
T echniques, Inc. 

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

Introductory Price: s200. 00 

Single CPU License 

Nationwide Data Dialog 
70 James way 

Southampton , PA 18966 
(215) 364-2800 

Call Fo r Quick Seruice 
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DEC/RS TS 
Rapidly growing Houston, Texas 
OEM seeking RSTS Programmer/ 
Analysts 

• Suburban location 
• Large data center with five 

11 /70's 
• Data base applications 

development 
• National timesharing ser

vices and OEM sales 
For quick consideration call 
collect or send resume to: 

Murray Stinson 
14925-A Memorial Drive, Dept. 389 
Houston, Tx 77079 

(713) 496-0771 

f) Spartin Systems 
CIRCLE 79 ON READER CARD A 
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Offset 
0 

2 

4 

5 

6 

8 
10 

12 

Symbol 
PSLINK 

PSBUFA 

PSTYPE 

PSSNDR 

PSSPPN 

PS BREM 

PS PARM 

Description 
This word contains the address of the 
next PMB in the linked list. If this is the 
last PMB in the list it will cotain a 0. 
This word contains the "contorted" ad
dress of the buffer containing the 
large message data. If the low order 
five bits of the address are zero the 
pointer is to a small buffer. Otherwise, 
the address has been rotated left 
seven bits and points into the extend
ed buffer area, XBUF. If this word is 0 
no large message data was sent with 
this message. 
This byte specifies the type of message 
described by the PMB {see 5.2.1 ). 
This byte contains the job number 
times 2 of the message sender. 
This word contains the PPN of the 
message sender. 
This word is unused. 
This word specifies the number of 
bytes remaining in the message buf
fer. It can be less than the original 
length of the message if the message 
was too long to fit in the user's buffer 
on a receive request and truncation 
was not requested. See 5.2.2 for infor
mation on the buffer format. 
These ten words contain the user 
specified parameters for small 
message send/receive and the net
work parameters for DECNET. 

5.2. 1 PSTYPE - Message Type 
If DECNET is not used, the message type {PSTYPE) will 

always be -1 to signify local sender message received. 
However, if DECNET is used several other message types are 
possible, as follows: 

Type Description 
-1 Local sender message received . 
-2 Connect initiate received . 
-3 Connect confirm received. 
-4 Connect reject received. 
-5 Network sender message received. 
-6 Interrupt received. 
- 7 Link service received. 
-8 Disconnect received. 
-9 Link abort received. 

5.2.2 Buffer Format 
Each large message is stored in a buffer of up to 516 

bytes using either a block of small buffers or a buffer from 
XBUF. The actual data of the message is preceded by a two 
word header, as follows: 

Offset Symbol 
0 

Description 
This word contains the buffer size, in 
bytes. 
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RSTS SITE MANAGEMENT 

AND APPLICATION 

DEVELOPMENT TOOLS 

0 APC 
an automatic password changer 
that creates meaningful six
character passwords and up
dates the ACCT .SYS file, 
allows selective changing of 
passwords and produces three 
informative reports. 

0 ENCRYPTION ROUTINES 
a site security feature which 
encodes ASCII characters and 
can be incorporated into any 
application where sensitive data 
is processed . Also exists as a 
stand alone program for encod
ing and decoding entire files . 

D M / APS 
a menu /authorization proces
sor and application security 
system that controls user 
access to menus and appl ica
tions pngrams. Uses DEC 's 
VT series CRTs . 

0 STANDARD SUBROUTINE 
LIBRARY 
caliable macro-11 routines that 
perform screen and terminal 
1/0, cursor positioning and 
many other necessary program 
functions, including data con
versions. 

0 SOU RCE/FILE 
CROSS-R EFERENCE (XREF) 
X R EF provides cross-reference 
listings which detail the rela 
tionship between source files, 
callable routines, data files and 
task images. 

0 V T 100 ACCOUNTING 
CALCULATOR 
a multi-function calculator de
signed for user's of DEC's 
VT100 CRTs . Options and 
features beyond the capabili 
ties of the normal Accountant's 
calculator . 

,, 

McHUGH , FREEMAN & A SSOC., INC. 

1135 Legion Drive 
Elm Grove, Wisconsin 53122 

(414) 784-8250 
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14 

24 

26 

response to this CCL command. A -1 in this word signifies a 
wild card extension (ie. LOGIN. • ). 
These ten bytes contain the CCL command text The text is 
terminated by a byte containing 255. 
This word contains the device name (in ASCII) of the disk 
device that contains the program to run in response to this 
CCL command. A 0 specifies the public disk structure, SY:. 
This word contains the device unit number and unit number 
"real" flag . See the discription of the FIRQB in the RSTS/E 
System Directives Manual for more information on device 
naming. 

28 This word contains a copy of the pointer stored in offset 4. 
30 This word contains the parameter word to pass to the runt ime 

system when the program is run. See the .RUN monitor 
directive for more information on the parameter word. 

LAST CHANCE: An 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 2-43. Newport, WA 99156 • 

A RSTS INTERNALS MANUAL 
BY MIKE MAYFIELD 

More than 200 pages in a binder. 

Published by The RSTS PROFESSIONAL 

Pre-publication price offer of $75 extended to February 1, 1982 

SEND ORDERS TO: 
M SYSTEMS.INC., BOX 361, FORT WASHINGTON, PA 19034-0361 

Be9.uest and You Shall 
Receive Answers. On Line. 

Software for Manufacturers 
MS-11 Manufacturing 

D Inventory Control 
D Purchasing 
D Bills of Material 
0 Shop Routing 
0 Work Order Status 
D Manufacturing Cost 
0 Material Req.Planning 
D Capacity Planning 

System Highlights 
• On Line, Interactive 
• Fullyintegrated 
• Easy to Install 
• DEC PDP-11 and VAX 

6) nca corporation 

FS-11 Financial 

D Order Entry/Invoicing 
D Sales Analysis 
0 Accounts Receivable 
D Accounts Payable 
o General Ledger 
D Fixed Assets 

Company Highlights 
• 130+ Installations 
• Regional Branch Offices 
• Installation Support 
• UserGroup 
can or write today 

388 oakmead Pkwy. 
Sunnyvale, Ca. 94086 
( 408) 248-7990 
TWX#9103399288 
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2 

4 

This word contains the offset from the 
beginning of the buffer (including this 
header) to the first byte to be returned 
for the message data. It is initially set 
to 4 and is updated if a receive request 
overflows the user's buffer and trun
cation is not requested. 
This word starts the message data 
area. It can be up to 512 bytes in 
length. 

6.0 CCL - CONCISE COMMAND LANGUAGE BLOCK 
Each concise command language (CCL) definition is 

stored in a CCL block. These blocks are allocated and 
deallocated dynamically from the small buffer pool. 

The CCL blocks are kept in a linked list in the order in 
which they were defined. The first element in the list is 
pointed to by the location CCLL.ST. 

The format of a CCL block is as follows: 

I L1rl.c tc next i...CL :::lock. 
1 ----------------------------~----------
I ~oint~r tc ((L ~ext ~1~h1n CCL olj~l.c 

1---------------------------------------
1 Po1ntar t o first c~tionll cn3r~ctlr 

1---------------------------------------
1 e ~soc 1 at~~ ~ r o1 r rm • 5 ?P~ 

/---------------------------------------
/ 
I Filename o f ~ro ~ rd~ to run (o~ oS: ) 

I I 1 Q 

1---------------------------------------1 
I F1l~ra1T~ Ex tensi on ( R ~JSJ) I 12 
/--------------------------------------- / 
I I 11. 
I I 
I CC L co1Tmano t e?xt I 1t 
I I 
I (tarrr1na~eo by !77( cc tal)) I 1~ 

I I 
I I 20 
I I 
I I c 2 
1---------------------------------------1 
I ~sso:iat~o ~ro~ ram· s d~vice na~e I 24 

1---------------------------------------1 
/ Unit real 1la~ I Unit num be r I 2~ 

1---------------------------------------1 
I Co 1nter tv first opt 1onsl cha ract e r I ~~ 

1---------------------------------- -----1 
I Fa rameter wo rd, 11n~ numoer f o r l?L'l I 3C 

Offset Symbol 
0 

Description 
This word contains the address of the 
next CCL block in the linked list. This 
word contains a 0 for the last CCL 
block. 

2 

4 

6 

8 

12 

This word is a pointer to the first 
character in the CCL command text 
string. 
This word is a pointer to the first op
tional character in the CCL command 
text string. 
This word contains the PPN of the pro
gram to run in response to this CCL 
command. 
These two words contain the file name 
(in RADSO) of the program to run in 
response to this CCL command. 
This word contains the file extension 
(in RADSO) of the program to run in 

+ 

_._,_~ 
WATCH 

7·8·9·0· 
~·S·G·AM.· P.fll\. I. 2. 3 • .,.,, • 

.PRlt.IT 

~N • HSO • PRIS11 

------~Bl 
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THE RSTS EXTENSION 
ADDING TERMINAL LINKS TO YOUR RSTS SYSTEM 

By Kevin Paul Herbert 
Copyright © 1981 by 

Software Techniques. Inc., 5242 Katella Avenue. Suite #101. Los Alamitos. Calif. 90720 

This is the first in a series of articles on adding new 
features to RSTS/E. Many RSTS/E users '"wish" for 
enhancements to the operating system. either at DECUS or 
by sending DEC SPR forms, and often, these changes are in
corporated into future versions of RSTS. More often. 
however. these wishes. despite their usefulness. are con
sidered to be not worth the effort to develop and support. 
and are therefore not implemented. In this series of articles. 
I plan on providing patches to RSTS/E V7.0 that will make 
your RSTS system much more useful. Note that use of any 
of these patches will void your software support warranty. 
In addition. note that although every attempt has been 
made to insure that these patches do indeed function. no 
guarantee is made that these patches actually do work. 
With this in mind, welcome to The RSTS Extension. 

Many system managers desire the capability to spy on 
other users (monitor all their terminal activity without being 
detected) or be able to communicate with other terminal 
users without the need to run a TALK program (so that the 
terminal can be used for both the communication of user 
messages and the demonstration of program runs and 
development.) In addition. many users would like additional 
functionality from keyboard '"control " keys. 

In this article. I will describe the addition of several ter
minal service enhancements. Five new "control " keys have 
been added to the terminal service. First, Control/E is a pro
grammable function key. It is possible to program up to 32 
characters to be entered to the system with the depression 
of the Control/E key. This function can be used to enter 
common responses (such as YES or NO). or to execute a com
mon system command (such as SYSTAT). Continuing, Con
trol/F can be used to list all of your job's open files. 
Although the Control/F code is listed in a previous version of 
the RSTS Professional , the original version conflicts with 
changes made to support the new features described in this 
article. To optionally add Control/F support and the changes 
detailed in this article requires a copy of TTOPNF.MAC writ
ten by Steve Davis. TTDVR.TEC is not needed. and will fail 
(creating an unusable monitor) if an attempt is made to use 
it with these changes. Further. Control/W can be used to 
erase the last word typed. This key is a compromise be
tween Rubout, which erases the last character. and Con
trol/U. which erases the last line. Control/X will cancel all 
un-processed type-ahead . This key can be used as a ··panic" 
key to abort any unwanted type-ahead but not abort the 
current running program (as a Control/C would do). Finally. 
Control/Y allows a privileged user to detach his current run
ning job. 

The format for the call to program the Control/E key is 
as follows: 

PRINT RECORD 8192%, STRING.TO.PROGRAMS: 

Where STRING.TO.PROGRAMS is a 1 to 32 character 
string. All control characters except for < LF> and <CR> 
are ignored. Note that because of an idiosyncracy in Basic
Plus, the trailing semi-colon is required. Also note that it is 
valid to program Control/E for other terminals that you 
own by including a channel number in the write. 

In addition to the new control keys, terminal links have 
been added to the monitor. With terminal links, it is possible 
to spy and talk to other users without the overhead of a 
communication program. In addition, both users are free to 
work normally while a spy or talk link is initiated. When 
talking, both users see each others output, and when spy
ing, the spying user sees the spyed-upon user's output. but 
the spyed-upon user is unaware of this operation. The 
capability to TALK is non-privileged (if the receiving user 
allows users to TALK to him) and the SPY capability is pri
vileged. 

I have supplied a utility to control the terminal link 
capability (TLU). It is also possible for user programs to use 
the terminal link calls in their own programs. The following 
text describes the basic mechanics of '"terminal links'", and 
the use of the new utility calls. 

To add these new features to the ,terminal driver re
quired adding additional data storage to the monitor. This 
was accomplished through modifications to TTDINT.MAC. It 
was necessary to add storage both on a system-wide basis 
and a per-terminal basis. Each terminal has a device data 
block (DOB). The DOB contains all of the information needed 
by the monitor and terminal driver to control a terminal 
interface on a per-terminal basis. In order to enhance the 
terminal service, the terminal DOB has been expanded by 
three words (I confess. this does reduce the maximum 
number of small buffers possible at a rate of one small buf
fer per 5.33 terminals). The first of these three new words is 
called TTFUNK. This word contains e!ther a zero. indicating 
that Control/E is not in use. or points to a small buffer con
taining the function key text associated with Control/E. The 
second word is called TTLINK. This either contains a zero. in
dicating that the terminal is not linked, or points to a small 
buffer containing internally coded pointers and flags. and 
26 keyboard numbers (it is possible to link to up to 26 
users). This small buffer (the link table) is shared by all 
members of a link group ('"conference" links use no more 
small buffer resources than do "one-on-one" links.) The third 
word added to the monitor is TTLNKS. This word contains 
the "talk status" (defined in the next paragraph) . internal 
flags. and a user scratch pad byte (defined later). The 
modification to add storage for the terminal driver on a 
system-wide basis consisted of adding one word (LNKL.ST) to 
the monitor. This word contains the root of the linked list of 
all the link tables currently in use. Although the primary 
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purpose of LNKL.5T was for debugging during development, 
it would be possible, by studying the link table layout in 
LINKS.MAC, to write a program to give a link status report. 
LNKL.5T is always located at the address TTYHCT + 2 in the 
monitor. The value for TTYHCT is returned by the UU.TB2 
(Get Monitor Tables Part II} UUO (SYS call). If there is interest 
in this application, I will consider writing such a utility in a 
future article. 

users can select four flags in the link creation. They are: bit 
0 to inhibit the monitor from announcing the creation of the 
link, bit 1 to ignore the destination user's link status. bit 2 
to spy on a user, and bit 3 to not notify (query) a user if the 
destination's talk status is set to query. Any of these bits 
can be used in combination, although there are illogical com
binations (for example, spy implies ignoring talk status and 

no notification, and 
Every terminal 

has an associated 
"talk status". This 
"talk status" deter
mines how the 
monitor handles 
the create a link 
call. The currently 
defined talk states 
are OFF. QUERY, 
and ON. If a user's 
talk status is OFF, 
the monitor will re
turn an error to 
any user attempt
ing to create a link 
(unless privileged). 
The user with the 
talk status of OFF 
receives no notifi
cation of the at
tempt, and is com
pletely unaffected. 
If a user is in the 
QUERY state. the 
monitor will return 
an error (identical 
to the OFF state). 
although the user 
in QUERY state will 
be notified that an 
attempt to link 
was made. If a user 
is in the ON state. 
the monitor will al-
low any user to cre-
ate a link, and will 
display a notifica-
tion message upon 
the creation of the 
link (unless inhibi
ted by a privileged 
user). 

The general 

How to count 
your chickens 
before they 
hatch. 
Surprises can be expensive. Even good news 
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, Suite 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 
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ignoring talk sta
tus means that a 
user will never be 
queried). 

Function code 
4097% is the 
break all links call. 
This call takes no 
arguments or 
flags, and removes 
a user from any 
links he might 
have . Function 
code 4098% is 
used to set talk sta
tus. The argument 
is the talk status to 
set and is a bit 
oriented field. If bit 
0 is set, a user's 
talk status is "on" 
and any user may 
link to this user. If 
bit 1 is set. a user's 
talk status is 
"query", and this 
user can not be 
linked to. but will 
be notified when 
any other user 
makes an attempt 
to create a link. If 
bit 2 is set (the bit 
is privileged}, this 
terminal's talk sta
tus will "stay" con-
stant across jobs 
and can only be 
changed by a privi
leged user. If the 
"stay" bit is not 
set. a terminal will 
be set to the sys
tem default talk 

format of a terminal link call is: 
status when the 

job is created . Bits 3 through 5 are reserved for future use. 
and bits 6 and 7 are reserved for internal housekeeping flags 
(they can never be set and will always be read as zero). Any 
bits can be set in combination, but the ON bit overrides the 
QUERY bit. Note that if neither ON nor QUERY are set, the 
user's talk status is OFF, and any attempts to link to the 
user will be denied, giving the caller an error message (un
less overridden by a privileged user). The flags consist of an 

RESULT% = SPEC%(FUNCTION%. ARGUMENT%+SWAP%(FLAGS%). 0%. 2%) 

There are four functions. They are link to a user, break 
· all links, set talk status, and return talk status. Function 
code 4096% is the create a link call. The argument is the 
keyboard number to create a link to. In addition, privileged 
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eight-bit number that is never used by the monitor and can 
be used to communicate a terminal type value to application 
programs. Finally, function code 4099% is used to return 
talk status. There are no arguments or parameters. and the 
result is the talk status as set by the set talk status call . For 
further information on these calls. see the TLU program. 

Adding these new features to your RSTS monitor is a 
fairly simple procedure. The most difficult step will be doing 
the new SYSGEN to build a monitor with the enhanced ver
sion of the terminal service. For detailed information on 
system generation. see The System Generation Manual. The 
complete procedure for adding terminal links is detailed 
below. 

Step 1 - Copy all necessary files from your RSTS/E distribu
tion. 

If your RSTS/E SYSGEN distribution is on tape, mount 
the tape write-locked on a magtape unit. If your distribution 
is on disk. mount the disk write-locked. Log in to your 
privileged account (the account where you would like to 
keep the patched version of the terminal service) . For disk 
distributions. it will be necessary to logically mount the pack 
(with the mount command). The pack ID will be either 
SYSGNG (for RSTS/E V7.0-07) or SYSGNH (for RSTS/E 
V?.0-08). Run PIP and execute the following commands 
(note that this example assumes that your distribution is 
located on MTO:, if this is not true. change all references to 
MTO: to the appropriate device). 

RUN [1.2]PIP 
· SY: = MT0:(1.2JITDVR.MAC 
· SY: = MT0:(1.2JITDINT.MAC 
·SY: = MT0:(1.2JfBL.MAC 
·SY: = MT0:(1 .2]COMMON.MAC 
·SY: = MT0:(1.2]KERNEL.MAC 
·SY:= MT0:(1.2]KBDEF.MAC 
·SY:= MT0:(1.2]CHECK.MAC 
· SY: = MT0:(1.2]" .OBJ 
• SY:[1 .2] = MT0:[1 .2]ERR.STB 
• SY:[1 .2] / PR:NOWARN = MT0:(1.2]SYSGEN.SAV 
• SY:[1 .2] / PR:NOWARN = MT0:[1.2]SYSBAT.SAV 
• I Z (Control/Z to Exit) 

Step 2 - Run the SYSGEN program 
SYSGEN will ask questions dealing with your system 's 

hardware configuration . For information on SYSGEN , see 
the System Generation Manual. Do not run SYSBAT when 
finished with SYSGEN. you DO have special requirements. 

RUN [1 .2]SYSGEN 
.. Answer all questions to create a monitor ... 

ltep 3 - Install the patches 

RUN [1 .2]CPATCH CPATCH V7.0-07 RSTS V7.0-07 Softec Dev 11170 
File t o patch - TTDVR.MAC = TTDVR.MAC 
"1TDVR/ CS:20188 
... Patch will be installed ... 

" I Z (Control / Z to return t o previous question) 
File to pat ch -TTDINT.MAC=TTDINT.MAC 
"TfDINT / CS: 18991 
... Patch w ill be installed ... 
" I Z (Control/ Z t o retu rn t o previous quest ion) 

File to pat ch - SYSGEN.CTL =SYSGEN.CTL 
SYSGEN/ CS:20746 

"I Z (Control/Z to retu rn to previous question) 
File to pat ch - I Z (Control/Z t o exit ) 

The next step is necessary only if you want Control/F 
support in your monitor. The code necessary for Control/Fis 
not included in this article, although a command file for 
building it in is. Note that the Control/F patch file 
(TTDVR.TEC) will not work properly with these changes. and 
will cause unpredictable results. TTDVR.TEC is not necessary 
for Control/F installation, although TTOPNF.MAC is. It is 
assumed that a copy of TTOPNF.MAC can be found in the 
current account. If this is not true. copy TTOPNF.MAC to the 
current account. It will be needed during the SYSBAT pro
cedure. DO NOT FOLLOW THE INSTALLATION INSTRUC
TIONS THAT WERE SUPPLIED WITH CONTROL/Fl ALL THAT 
IS NECESSARY FOR THIS CONTROL/F INSTALLATION IS 
THAT A COPY OF TTOPNF.MAC BE LOCATED ON THE CUR
RENT ACCOUNT. THE REST IS AUTOMATIC! 

Step 4 (Optional) - Add Control/F support 
RUN [1.2]CPATCH 
CPATCH V7.0-07 RSTS V7.0-07 Softec Dev 11170 
File to patch - SYSGEN.CTL=SYSGEN.CTL 
"SYSGCF / CS:3601 B 
" I Z (Control / Z to return to previous question) 
File to patch - I Z (Control / Z to exit) 

The next step is to run the SYSBAT program to create a 
monitor. Follow the procedure in the System Generation 
Manual for use of the SYSBAT program. After running 
SYSBAT, shut down your system and install the new 
monitor. The new system should run normally, and many 
new features should be available. At this point. you may in
stall any of the new feature patches using ONLPAT (the one 
for Control/F and non-privileged users WILL work) and build 
the TLU program (if desired). Note that the TLU program 
should be stored with a protection code of < 104 > . The pro
cedure for building TLU is as follows: 

RUN [1.2]CSPCOM 
CSP > TLU.OBJ / OBJ = TLU.825 

CSP> IZ (Cont rol/ Z to exit) 

RU N [1.2JTKB 
TKB >@TLU 

RUN [1 .2]PIP 

• [1.2] < 104 > = TLU.TSK 
• I Z (Control / Z to exit ) 

12 -Nov-81 16:37 Jl,13J TL0303.001 

I TL0303 . 00 1 - Mak e Cont r ol/Y func t ion f o r non-privileged user s 
f'il e to patch? 
Module na me? T ER 
Base aodress? •• PRCY 
Ofrset address? 0 

Ba se Offse t Old Ne w? 
?????? 000000 001 405 ? 240 
?????? 00000 2 ?????? ? Ac 

12- Nov-81 16:37 Jl,13] TL0303.002 

l TL0303.002 - Set system wide default talk status 
! Repla .... c tne • n • below with t he desired default t a lk status. 
l Note that this patch will not effect terminals with the 
I • stay " characteristic set. 
F' iie to patch? 
Mooule name? TER 
Base address? .. OFTK 
Offset address? 0 

Base Orl.Set Old New? 
?????? 000000 000001 ? n . 
?????? 000002 ?????? 1 ~c 

12- Nov-81 16:38 Jl , 131 TL0303.003 

I TL0303 .003 - Set privileged talk states . 
! Replace the " n " with the sum of the privileged t a l k st.ates • 
I If it is desi r ed to make this call privileged , replace the 
I • n • with a -1 . 
File to patch? 
Module name? TER 
Base aodress? .. KSPR 
Ofrset address? O 

Base Offset Old Ne w? 
?????? 000000 00000 4 ? n. 
?????? 000002 ?????? ? ~c 

Pa g e 1 

Page l 

Pag e 1 
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12-Nov-8 1 16:37 11,131 TL0303.004 

TL0303 .004 - Change a terminal's default tal k st.a tu~ 
Note: f or this to work, the STAY bit must be se t. This implies 
tnat non-privileged users .... ill be unable to change the talk status 
Change the •n• below to a keyboard number, and the • m• below 

! to tne des ire a ta 1k st.a tus. 
file t o patch? 
Module name? RSTS 
Base address? KBODDB+(n . • oos.KB l 
Of t se t address? TTLNKS 

Base Offset Old New? 
?????? ?????? 000001 ? m. ! 4 
?????? ?????? ?????? ? Ac 

l 2-Nov-81 16: 38 11 , 131 TLU.B2S 

l ! T1t.l"': 

' version : 

' Edit date : 

' Written by: 

' Date: 

' Pack age: 

' Description: 

T L U & 

V7 . 0-02 & 

20-0ct-81 ' 

Kev in Paul Herbert & 

1 4-0ct-81 & 

Te r minal Lin ks ' 

Terminal Link Utility Progr a m & 

111 Co pyrig h t (C) 1Y81 ' 
Sot t wa re Techniques ' 
LOS Al am itos , CA 90720 ' 

' 

Page l 

Page 1 

This sottwd r e is pr ov i ded free of charge t o. rea ders of the RSTS ' 

2U I 

P r ofessional and may be copied only with the i nclusion of the ' 
above copyright notice . This softwa re , or an y o t he [ cop i e s ' 
the[eof, ma y not be provided or oth e r wise made a vail a ble to a ny ' 
other pe r son e xcept fo r non-co mmerc i al use and to one who ag r ees ' 
to these licen se terms . Title to and owne[ship ot t he softwar e ' 
shall at all times remain in Software Techniques . ' 

' The incor mation in this docume n t is subject to cha nge without ' 
notice and should not be construed as a commitment by Software ' 
Techniques. ' 

' This softwar e is un-relea sed and Software Techniques has no ' 
comm itme n t to suppor t it at this time, unless stated elsewhe r e in ' 
writ i ng. ' 

I Mod if ication Histo [ y ' 

I ' I Ve e/ Ed it Date Rea son (Who) ' 
I ------------ ' 

21 1 V7 . 0-01 1 4- 0ct-81 Init i al conce ption . ' 
I V7 .0-02 20 - 0ct-81 F ixed STAY pro blem. ( KPH ) ' 

Updated f or LI NK S V2 .l-04 ' 

lUO I 
I Prog ra m De scdption ' 

I ' I Thi e pro gram allows a use [ to create ana brea k t e r mina l lin ks. ' 
I I n a ~d ition , it a llows t h e privil e ged user to s py on other use rs. ' 
I 

400 I 
I Va riabl es and A.t rays ' 

500 I 
I Comp ile t i me vari a bles ' 

Sul . De.t i ne . vers ions • • v1.o-02 • ' 
\ . Define .C reate.Link \ • 4096 \ ' 
\ . Detine . Igno re. S t a t us \ • 51 2\' 
\ . Define .Spy.Call\ • 1 0 2 0 ' 
\ .Def i ne . Bceak.Li nk\ • 409 7 \ ' 
\ . Define . Set . Link \ • 40 98\ ' 
\ .Def i ne .Get.Link\ • 4099\ ' 
\ .Detine .Talk .On \ • l\ ' 
\ . Define .Talk . Que ry \ • 2 \ ' 
\ .Def i ne . Talk .S tay \ • 4\ ' 

I P r o gram v er sion , ' 

750 I 
I 
I 
I 
I 
I 

900 I 

I Create a link c a ll ' 

Pun c t ion s ' 

Name Li ne t 

f'N MATCH\ 14 000 

I Dime nsion Declaration ' 

I ' I 901 - 9 ..! 9 locu dimension declar a t i ons ' 

Description ' 
----------- ' 
Check for string matche s . ' 

I 930- 9 49 librar y d ime nsion declaration s ' 
I 9 50- 9 ·1 ~ KA P s ta t ement s ' 

950 MA P ( KEYWRO ) KEYWRD\ ' 

999 1 
I 
I 

luOO 

1010 

1U)0 
\ 
\ 
\ 

J Define the keyv ord . ' 
Poe this to work, the following line must be added ' 
into the TKB co mma nd file : ' 
VSECT• KEYWRD: 400: 2 ' 

Start of Initializat ion ' 

Onenor Goto 1 9000 ' 
I Set standard e[[or trap . ' 

PClnt •Tlu • + .Ver sions + • Sof tware Techniques • ' 
+CR+ LF + • Terminal Link Utility • + CR+ LF' 
Unless EO \ ' 

1 Print standard header on 'Run' e ntry. ' 

I Oecine various variables. ' 
NOT. PR IV \ •( KEYWRD \ A. ND 102 0 ) •0\' 
I S•SYS(CHRS( 6\ )+CHRS(-21 \ )) ' 
GOTO 2020 I F EO \ ' 
I Set up the non-priv flag (- 1 ( O[ non-p Cl vi l eged users.) ' 
! Get rid of privileges ( we shouldn't have tnem any way.) ' 
I Skip the fir st- time prompt if CCL e ntr y. ii 

2UOO ! 

2010 
\ 
\ 
\ 
\ 

2u20 
\ 
\ 
\ 
\ 
\ 

20 30 

2U 40 
\ 
\ 

3000 

\ 
\ 

3!0 0 

\ 
\ 

3200 

\ 
\ 
\ 

3210 
\ 
\ 
\ 

3J00 

Start or MAIN &. 

GOTO 32767 IF EO\ ' 
PH!NT . Tlu >•; ' 
GET t O\ ' 
MOVE FROM t O\ , CMDS•RECOU NT ' 
CMOS..-EDITS(CMDS , -1\) ' 
! If this was a CCL entry , exit no w. ' 

Prompt for input. & 
Reaa a line from the te r mina l ' 
Get it into CMOS . ' 
Trim off any garbage. & 

PRINT IF CCPOS(O \ ) & 
GOTO 2010 UNLESS LEN(CMDS) & 
RESTORE & 
UNTIL 0 & 
RE AD CMD .CH KS , SIG\, PL A.GS \ , VECTOR\ & 
IF (S I G\ ANO NOT,PRIV ) >•0 \ & 
THEN SIG\ •-SIG\ If' SIG\ <O\ & 
\ MTCH \ •f'NMATC H\ (CMDS,CMD.CHKS,SIG\ ) & 
\ I F HATCH \ & 

THEN CMDS•RIGHT(CMDS ,K>.TCH ) & 
\ ON VECTOR\ GOTO 3 000 , 3100 , 3200,2020 , 3300 ,3 400,3500 , 3600 ' 

Return the c arr iage if needed. & 
Ta ke i npu t again if a null s tr ing . & 
Resto r e the comma nd list . & 
Loop f o r ever & 

J Get the comma nd , minim um ma tch, flags , a nd vec t or. & 
I If i t is ok to do this command , ' 

NEXT & 

l Nega t e t he si g . c har s if ne c es s a ry. & 
I Che c k fo r a match . & 
I If we go t a matc h, & 

I Save o nly the argumen t t o the command . ' 
I Go t o the ha ndle r fo r t hat comma nd. ' 

I Pi n i sn the l oop. & 

PR.t NT • u nknown command - • +CMOS & 
PRI NT • Type 'HELP ' if y ou need i t. . UNLESS EO\ ' 
Goro 201 0 ' 
I Report an err o r . & 
I Tell th e user abo u t HE LP unless CCL en try . & 

Go ba c k foe ra o ce. " 

This h andles the TAL JI: , SPY, and LINK commands. ' 
The TALK command i s used to crea te a lin k. & 
The S PY command (pr ivil eged ) is use d to spy. & 
The LI NK command (p ri v il eged ) is u s ed t o TALl i gnoring ' 
The termina l ' s link status . & 
Pr iv ileges h a ve bee n ve r ified. ' 
Flags \ contains the a p p ropriate bi ts t o se t. & 

I CMDS c ontai ns the keyboa rd n umber, & 
KB \ •VAL (CMOS ) & 
I F Jt: B\ >127 \ OR KB\ <O\ &. 
THEN PRI NT • ?Inva li d keyboa r d nu mber • ' 
\ GO'ro 2010 ' 
ELSE If' LEN (CMD S) • O\ & 

THEN PRINT • it:e y boa rd number : .. , ' 
\ GET t 0\ & 
\ JllOVE PROM t O\, CMD S• RECOU NT ' 
\ CMDS • EOITS (CMDS , - 1\ ) & 
\ IP LEN (CMDS I ' 

TH EN Go ro 3000 ' 
ELSE PRINT • 1 1t: e y boa rd nua ber aua t be spe c ified• ' 
\ GOTO 201 0 ' 

ELSE l\ • SPEC\ (.CREATE.LINl\ , lB\+PLAGS \ ,0 \ , 2 \ ) ' 
\ GO'ro 2010 ' 

Ge t the keyboa rd nu mber . ' 
If i t is ill eg a l, ' 

I g i v e an e r r o r . & 
I Go ba c k f o r more. & 

I If i t is lega l , & 
I If it is a null string , & 

I Ask f o r it . ' 
I Ta ke the input. ' 
J Move it i nto a s tring . & 
I Clea n i t o ut . & 

I If i t i s null , ' 
I Give a n erro r, & 

I I f no t, & 
I Try aga i n t o parse it , & 

I If it i s no t null, ' 
I Try t o c reate the li nk. ' 
I Go ba c k f or mo r e (erro r trap r e po r t s e r r or a .) ' 

I This is the BREAJI: co mmand . & 
I I t is us ed t o break all o f a user's llnks (or SPYs ) . & 
I\ •S PEC\ (. BREA. K.LINJl: \ ,0 \ ,0\, 2 \ ) & 
GOTO 2010 & 
I Br e ak all lin ks. &. 
I Go bac k f o r mo r e. ' 

I Th i s is t he STATUS comma nd, & 
l It wi ll list the user's current ta l k sta t u s and d i splay & 

the termina l type byte if it is non- zer o. & 
STS\ •SPEC\ (,GET.LINK\ ,0\, 0\, 2 \ ) & 
PKINT • Ta l k sta tus is • ; , ... 
I F STS \ AN D .TA LK. ON\ &. 
THEN PRINT · on • • ' 
ELSE I F STS\ A.N O .TALK.QUER Y\ & 

THEN PR I NT · ouery . • ' 
ELSE PRI NT •o ff!:. • ' 

I Gee. tne talk status. &. 
Print Talk status is •• , ' 
If on , & 

l Say •on . • & 
If not on , & 

I If query , & 
I Say • Query. • & 

! If not query , ' 
1 Say ·off . .. ' 

PRINT "Talk status stays bet ween )Obs .• If STS% ANO .TA LK . STAY\ ' 
STS\:..:SWAP\(STS\) ANO 255 ' 
PRINT • Terminal type • •;STS IF STS\ & 
GOTO 2010 & 

Report the STAY cond1t 1on if set. & 
Get tne te[m1nal type by t e. & 
Report 1t if it 1s non-ze r o. & 
Go back for mo r e . & 

This is the HELP comma nd . & 
we will print out ho w to use this program . & 

PRINT "Commands are:• + CR + LF + & 
HT + "TALK n. + HT + "Talk to keyboard N" + CR + LF + ' 
HT + · eREAx · + HT + • ereak all link s • + CR + LF + ' 
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\ 

3400 
\ 

\ 

3500 
\ 

\ 

3600 
\ 
\ 

9~99 

14000 
I 
I 
\ 
\ 
\ 

14010 
\ 
\ 

HT + · sTATus· + HT + •Get talk st.a tus • + CR + Lr + ' HT + · oN • HT • set talk status to ON • + CR + Lr + ' HT + •orr• HT •se t talk status to orr · + CR + Lr + • 
HT ·ouERv- + HT + • set talk status to QUERY • + CR + 
HT •TYPE• + HT + · set terminal type byte • • 

PRINT HT + •LINK n " + HT + •Talk regardless t o keyboard N. 
HT + "SPY n " + HT + "Spy on keyboard N" + CR + Lr + 
HT "STAY" + HT + "Set STAY characteristic " + CR + 
HT " UNSTAY " + HT + "Reset STAY character i st1c " ' UNLESS NOT . PRIV\ ' GOTO 2010 ' 

Define the non-priv ' d commands. ' 
I oecine the priv ' d commands unless non-priv'd user. ' 
! Go back for more . & 

+ 
• 

Lr + 

CR + 

Lr + 

• 
Lr 

' 

1 This is the ' ON', ' OFF', and 'QUERY' commands . ' 
I\•SPEC\ {.Set.Link \ ,{SPEC\(.Get.Link\ , 0\,0\,2\) AND -4\) OR FLAGS\, ' 

0\, 2\ ) ' 
GuTO 201 O ' 
I Set the new status . ' 
! Go back for more ' 

I This is the 'STAY and 'UNSTAY ' comman d . ' 
l\•SPEC\(.Set.Link\,(SPEC\(.Get.Link\,0\,0\,2 ) AND -5\ ) OR FLAGS\,' 

0\ , 2\) ' 
GOTO 2010 ' 
J Turn off the stay bit. ' 
! Go back for more. ' 

I This is the 'TYPE' command. ' 
KB\•VAL(CHDS) ' 
u · KB\ >255\ OR KB\ <O\ ' 
THEN PRINT " ?Invalid terminal type " ' 
\ GOTO 2010 & 

ELS E IF LEN(C HD $)::0\ ' 
THEN PRINT "Terminal type: "; ' 
\ GET 10\ ' 
\ HOVE FROM t O\, CMD$•RECOUNT ' 
\ CHD $•EDIT$(CMD$,-l\) ' 
\ IF LEN (CHD S) & 

THEN GOTO 3600 ' 
ELSE PRINT " ?Terminal type must be specified • ' 
\ GOTO 2010 & 

ELSE !\•SPEC\ (.Set. Link\, (SPEC\ ( .Get. Link\, 0\, 0\ , 2 \ ) ' 
AND 255\) OR SW AP\ ( KB\ ) , 0\, 2 \ ) ' 

GOTO 2010 ' 
Get the type value. ' 
If it is out of r ange , ' 

! Give an error. ' 
! Go back ' 

I If it seems in range, ' 
I If it is unspecified, ' 

l Prompt for it. ' 
Tak e input. ' 

I Hove it into the buffer ' 
Trim off any junk. ' 
If something wa s specified, ' 

I Process it again, ' 
l If nothing wa s specified , ' 

! Give an error ' 
I Go back ' 

I If it is specified, ' 
I Set the new value ' 
I Go back ' 

Goto 32700 ' 
I Prevent fall through errors . ' 

I' 
Local Functions & 

Dl:":r FNMATCH\ (COMMA NDS,CHECKS, HATCH\ ) ' 
FOR Z0\•LEN(CHECK$) TO HATCH\ STEP -l\ ' 
IF LEFT(COMMANDS,ZO\) • LEFT(CHECK$,ZO\ ) ' 
THEN FNMATCH\ •ZO\+l\ ' 
\ FNEXIT ' 
l Match checker function. ' 
I PN MATCH ( Command to check , Valid command , t o( s ig 
! Loop for the length to the min imum match backwards . 
! If we have a match, & 

l Se t the after match pointe r. ' 
l Exit this function. ' 

NEXT ZO\ ' 
FNMATCH \ • O\ ' 
FNEND ' 
I Continue the loop . & 
! Set failure. & 
I Exit the function. & 

cha ra cte r s) 

' ' 

l ~000 ! 

1Y003 IF 
+ ' THEN 

l Y00 4 Ir 
THEN 

! If 

l ~006 1' 
THEN 

! If 

19007 IF 
THEN 

! I f 

19008 IF 
THEN 

! If 

19010 IF 
THEN 

ELSE 

I If 

1 ~0 11 If 
Then 
I End 

19018 IF 
THEN 

I If 

19032 1' 
THEN 

! If 

19052 tr 
THEN 

CIRCLE 82 ON READER CARD 

Error llandlt.>r & 

ERR=)% & 
If ERL=JOOO\ & 
THEN PRINT "?t,1nk rnt r y alr1·.ldy in use" & 

RESL:MF 2010 & 

! If at the· c1ca1t· .:i link, & 

Report SPY/ LINK conflict. ' 
, ! Go back for more. & 

ERR:= 4 \ & 
IF ERL=3000\ ' 
THEN PRINT "?No r oom in link table" ' 
\ RESU MF 2010 ' 

" NOROOM" & 

! At the create a link, ' 

ERRs 6\ & 

! Report this (will p r obably never happen). & 
! Go back for more. ' 

IF ERL•3000\ & 
THEN PRINT " ?Keyboard numbe r out of ran ge " & 
\ RESU ME 2010 & 

"NODEVC " & 

! At the create a link , ' 

ERR•7\ ' 

Report KB number out o f range . ' 
! Take more input . ' 

IF ERL•JOOO\ & 
TH EN PRINT " ?Link already established " ' 
\ RESU KE 2010 ' 

• NOTCLS " ' 
! If at the create a link, ' 

I Report the error . ' 
I Go back for more. ' 

ERR•8\ ' 
IF ERL•3000\ ' 
THEN PRINT " ?There is no job running o n that terminal • ' 
\ RESUKE 2010 ' 

"NOTAVL " ' 
I At the create a link, ' 

I Tell the user why we couldn't link . ' 
I Take more input. ' 

ERR•lO\ ' 
If ERL•3000\ & 
THEN PRINT • ?Terminal not recei vi ng links" ' 
\ RESUME 2010 & 
IF ERL•3400\ or ERL•3600\ ' 
THEN PRINT " ?Talk status is set to STAY" ' 
\ RESUKE 2010 ' 

• PRVIOL • & 

l At the create a link , ' 
1 Tell the user that talk is off. ' 
I Take more input ' 

l At the set link sta tus o r terminal type byte, ' 
I Tell the user he can' t change talk stat us . ' 
I Take more input. ' 

(Er r • 11\) ' 
Resume 32700 ' 

of file o n device. ' 

ERR•l8\ ' 
IF ERL•3000\ & 
THEN PRINT " ?You c an' t link t o yourself • ' 
\ RESUME 2010 ' 

" BADPUO" ' 
I At the c reate a li nk, ' 

I Tell the user of his silliness. ' 
I Go back for 111ore. ' 

ERR•32\ & 

If ERL•3000\ ' 
THEN PRINT " ?No room to create link table" ' 
\ RESU ME 2010 ' 

the V7 .o nemesis, ' 
l At th e create a link call , ' 

I Report it nicely , ' 
I Go back for mo r e ' 

ERR•52\ ' 
IF ERL•3000\ & 
THEN PRINT " ?Illegal keyboard number• ' 
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I ':1 05 1 

l 'J 999 

20000 ! 

300 0 0 
\ 
\ 
\ 

) L f OO ! 

RESU HE 2010 & 
ELS E If ERL1:)6 0 0\ & 

THEN PRINT • ?Illega l type number" & 
\ RE S UME 2 010 & 

! I[ il l ega l num ber, & 

! I f p r oc essing th e keyboard number, & 
l Gi ve an e rror- . & 
! Get another c ommand. & 

I [ proc essing th e type byte , & 
! Give an e rr o r. & 
! Get an othe r c ommand . & 

I~ ERR:57% & 

THEN If ERL., 2020\ ' 
THEN RESU ME 20 40 & 

! If got o ut of data, & 
! Wh en we r ead th e commands . & 

! Go ba c k to r epo rt t h e e rr o r. i. 

One rr or Go t o & 
Give up. & 

Da ta Statement s & 

0 /1. TA " ON " I 

" O ff", 
" QUER Y", 
" S TA Y", 
" T YPE ", 
"TLU", 
"TALK", 
" SPY " , 
" L INK", 

" BREAK", 
" STATUS " , 
" HEL P ", .,. 
" UNSTAY ", 

" 2 ' 
!, 

- 4, 
2 , 
) , 

], 

- 2 ' 
- 1 ' 

! , 
2 , 
], 
], 

-] ' 

! CC L ENTRY PO I NT & 
CMDS : EDIT S ( S YS(CHR S( 7% )) , - 1\ ) & 
£0 \ ::((MDS C" "T LU " ) i;. 

COTO 1000 & 
Get core common ( junk i ng j unk ) . & 

Set th e entry flag . & 
Go t o t ne top . & 

Completion Routines & 

] , 

0 ' 
2 ' 

" 0 ' 
0 ' 
0 ' 

1 02 4. 
512 . 

0 ' 
0 ' 
0 ' 
0 ' 
0' 

6' ' 
6' 
6 ' 
7 ' 
8 , 

4, ' 
], ' 
] , ' 
], .. 
2 ' ' 
) , ' 
5 ' ' 
5 ' ' 
7 ' 

32710 C l ose H , 2'L 3'L 4 'L 5 %, 6 \, 7\ , 8 %, 9 %, 10 %, 11%, 12\ & 

! Close all channels ( the [ ast way ) . & 

)L t 6 7 Ena 

12 -Nov-81 16 : 58 

SY:TLU:SY:TLU , LB CS PCOM/ LB 

I 
UNITS : l 2 
1'1.SG: S Y : 5 : 6 : 7 : 8 : 9 : 10:11 : 1 2 
; RESLJ B : LR : BAS I CS/ RO 
VSECT:KE YWRO: 400: 2 
TASK = ..• T LU 
EXT'I'S K= 5 1 2 
II 

[ 1 , l 3 I T LU. CMD 

11 1'1 I.• t al TTlJ\' i· ' '!THI , ] ~ di[ , Ill'!\ l"I' , ('~ ' 2i-!" ! 1·-7·· ,!' Ill., ,;ri11 'il r-;, f"\,, f,!' t r.1r J ':'\ ' f,\·.!' 
• G/ 22-~T P-79/ -"lC, C:tl-( •("'>ki C./ 11 f' JO rp1 · fPl"l.11\. <.r 

Page 1 

1" l T!1 • t<'.ll 1,'llVF , 711 "t'lllll Pf'\11' , ('7 , 0H-1('~-kl , 1-1111\ ,,( l/1 l.P/ Lr,1, /. f'I" ~;.1• JTl/fll,"J'1KPh~FPcr 

• 11 / 'J'Tfl/1) [' / rl /'.V Cl 
. t <tb ' D f. F'UIH.: t .:it ·rr•·r,l·I l.'I 

c c 
- t aL · Df~ FO I~ (: t aL T'T" llVJ,/\ t .1L ; t~:"' I•' l'l1 !/ i1 V!\j'( J<f l" (•I-' ~-11·/•l /· 1 /\ [. L! ! ."K!'". ( I 

< tat. · nr.FORC. t .:iL·'l'i'HVl'I< · t.:i L ; Trt · r· 1r. 11 1. LHK cont UL! ('(· 111'1'1 er 
<e r ' 
< ta b '· l"l f.!'ORC. · t.:ilJ · TT PVRR tali ; f.!1' 11111.,. t:ODI \ , J [ L ('.(! 11n ~ ( AND fil CiVlT l.f'.JC )' 

• C! SC '> " 2 A I' er 
CC ' 

· t.J! • OR (~· UllJ "• TTMfd· X ·L<IL ;/-'fd' P!D ("(i l' I f.X'l'ENfl(•N ( FOP 1. l l ' Kf) • e r 

' (!SC • o AV·c r 
< tab ' OR!; • t UL • TTS Y ~'i · er 
• 111 ~ c r 
<e r '· 
< tab '·VllC -. L at.'M'O P ~ i l t .'.l b '> ; (· P•: r.i FILE!; cnm -cr 
<csc» • H/1'0 . Rit: : / AV er 
< tab ' . BLK B • l<i b ' . < ta lJ · : +8 19 2 . , l! N\;~ t . D•c r ' 
• l. / TO . FUN: : /DG/ U1~1·s1 . n/- 6C/s t: T FU tl: CT ION KEY / V < c r 
TO . F'UN::.BL Kfl < tab . < ta b • 8192 ., S ET FU t-:CTJ ON KfY <c r ' 
• 11/ T TO MUL : / AV re r ' 
<; tab ' TST , t a b '> ( ld )< ta b '•" l a b ' ; l i AS CONTRO L/0 l~i l::Ff F.C'!'?<c r 
0 J ( Cr > 
< tab> f\IT < tab:.tTO . F'UN , XRMOD- XRBC( R)) ;F'UNCT ICIN Kt Y \..fHTE ?<'c r 
< t ab> eEQ< t a b > SS< tab '>< t. ab ' ; NO PE , NOT 111I S TJ ME •c r ' 
( tab>J MP< t a b :"- @S E1'fU t-. < ta b ' • tab · ; GO 1'0 S ET nu; fUNCTJ OtJ KF Y<c r 
5 S : <e s c > 0 V ( C [ "• 
SS : < tab>TST < tub •( Rl ) < ta b ·c tub · ; flAS CONTROL /C rn EF' F EC1' ? <C r ' 
* G/ SPLC ' tab ' 3/ OAV ·' c r 
< ta b "> SP LC <' tal> '>)<. tab ) <taL > ;:~OI'' ;..·[ CA N GC !J AC K TO L EVE L ) <e r • 
0 1 <er ' 
~ tab '>CALL • ta b ' C L RLtJK , P5 , LK . l'S X ; ; CI. El\R TIU: LINEf' EE D rl E f.DE D BlT •e r 
<es c > " V <cr '· 
< t a b >SPLC <tab ) <. ta lJ ·< ta b ' : ; NO\! WI:: CAN GO RACK TO L t:VEL ) t e r 
* G/ Gf.OBllL <' ta b '>/G/ I OEX IT/ l / , LK . P.SX/V• e r ' 
GLOB l\L ( ta b '> ( JBllAI T , ! Of. X I T , l.K . PS)( '·< c r 

• H/ Dt:T J OB: / AV • c r > 
<tab >CLP.B < tab ' DDJBNO ( Pl )• tab '• ;;NOIV •ut.T ACll" T HE J OL\ , cC' 
" ! <e r > 
c t a b >CA LL <tab '> (l B RKLN K < ta b '>• t.ab ;. ;; BRE A I< ANY LINKS TO TI ! ! S TE Rl-'.INAL <c r ' 
<esc ) 0 11/DHONT: / 11 / 90 s : < ta b ', CA Ll./V<c r . 
90S : < ta b'CAl .LX <tab> l D F'Itl:C , R5 , < BF'Q . r B -S ., JSTEL ' ;; Cl!ECK F'OR RESTl\RT ING J OB <. c r 
• JODI / ( ta b> TT!)J ST < ta b' < ta b '>/V .. c [ > 
90 s : < ta b >CA Ll .t ta b ' TTS JST < ta b> < t .:i b > ; ; CHEC K FOR RF'STAR T I NG J OB <c r > 
• tl/SLI NT Q: : / V (e [ > 
SLIN'J'O ::MuV <tab > t TTJN , -(S P) • tab ) ;; SET U P TO GO TO " TT I N • <cr > 
0 I <cr > 
MOV < tab ' l l..lt KLI N, -(SP) < tab ' ;;MAl< t; SUR E THAT CHK [.lt! GETS C/\ LJ, ED (FOR L I NKS )< C[ ) 
< t il ti > <c ue > • v <c r > 
< tab >MOV • tab '> l 'l"J'I N , - {S P ) < lab> ;; S ET U P 1'0 GO TO • TTIN . <c r :
• H/ TTSJ ST: : / V <c r > 
TTSJST: : CALLX < tab ' i 0 firC , R5 , <B f 0 . YB -S ., J !==T£L ' ;; SET TI!E OU TPUT Rl:A D'i F'L llG<c r > 
• ) K I <cr' 
CA LL < ta b ' RECH KF' <tab>< tab> ; ; RE-CHEC K F'OR ll L' F' fE: RS t c r ; 
< tat >RCS <' tab> SS s ( tab > ( tab > ; ; NO tlE AV A J L Al3Lt:<c r> 
< t a b ' CA L L X < t ab ) ! O F'! ~ I , P.5 , JSTEL< t a b > ; ; RESTART JOB <c r > 
55 s : < tab >RETU RN <t ab >( Lab ) < tab '> ; ; BACK TO Wll f.REVER • •. <er > 

( C f ) 
<esc > • OAV <c r > 
60S: < tab>CA LL < taln TTSJ ST < ta b> " ta li> ;; GO SFT Tii l: OUT PUT REllDY F'LAG<c r > 

• H/ 'l"J' Wl PE : : / V <c r ·. 
TTWlPE : : CA L L X < t.ao )C t.Re U F", R5 , DD8U rc ~EP ; ; NOW W!PI: OU T OU TPUT BUFFER <e r ' 
• 1 <er > 
CALL < tab > ~ EXELNK < tab >< ta b > ;; DO TIH: llOO K FOR [,!M KS ( EX t: LNK ) <c r ' 
< ta b > <esc > • v cc r > 
< tab >CALL X <t ab >CLRBUf' P.5 , DDBU FC t i: r ; ; NOi~ ..... 1 PE OUT OUTPUT Bll fl'ER <c r ' 
• H/ t RU BOU T / V <c r > 
< tab> B I T <tab '> I RUBOU':' , DD F L AG( Fl l ) ;; ltl RUBOU T MODE ? <er> 
• OA 2 !< V <cr> 
<tab>CMP <tab>R2, t l 7 7 <tab>' ta b > ;; WE HERE , SHOULD 1- E REMAlN <c r 
" G/ ; ; / KI <c r ·· 
IS TllIS A RUROUT ? <c r ' 
<esc > "V <c r > 
<tab >REQ <ta b > JOS < lab '< t a b ', ;; TH I S IS M lOTJll:R IW DOUT , SO \;f. SHO ULD <'c r ' 

" G/ :: / l<I <e r ' 
NO , DON'T CllECK TO ENC. RUf\ OOT MO DE <c r ' 
<csc > • v <e r > 
<ta b >CA LL <t.a b >ENDRUB < tab :. .. ta b '> ; ; END RUB OUT r.ODE (C r ·. 
* 11/ ~TTIDSr/ O AV (Cr'.' . 
< tab>CA LJ,< t a b > !!TTI DSP-.: '!'TJCl:L• 2 > ( RJ ) ;; YEP , SO CAJ.L SPECI AL ROCT INE <c r · 
"K l <er > 
< tabH10V <. ta b '< TTI DSP-· "!'TI Cl! L t 2 > (R""!) , - { SP) ; ; YEP. so PUSH S PE CJl. I. P.OUTJfjE <cr> 
<tab >Rf1l <ta b > 40S < taL '> ' t a lJ > ;; ROUT INE IS PART O F TTDVR. <c r ' 
<tab) J MP <t a b > @INltOO K< tab '>t tab > :; DO Tii i: SPF.CI A L I NPU'!' Cl lARACT l "R !IOO K t cr ' 
40S : < tab ' CA LL < t ab ' fl (S P) .. < tab '>' t<'.ll> > :: C FF TO 1'!!f. R0 l 11'Jfff " c r > 
1e se 1 • v <cr > 
< tab ·· BR < tab>TTU<04 <. ta b '>< ta b '> ; ; N0 Rtl11 L 11ll1~G TO 00 NO\\' I S NOTHING .. 
0 11 / TT I L f C : / G/ 30 $ : / f)A <. C r ' 
• 1 <e r " 
• t .:iL >CAL/ .• tab ' f\S F:T L NK , P5 , [.K PSX ;; !MDICATt: TH t.1' Tl'l t'. LH1K NrEDS A LF' ·e r 
' C S (' , • 21\V · e r . 
<ff 
* I • C l 
•c c 
CLOBA L t t ab > <LI\ , P.~X - <c r 
<esc> • H/ TTI J 0 13: / H/ TTHODI: ( l'l )/V <c r ' 
< tab>CLl'U tab >TTMODt.( RJ )<ta l.J > :: MO S Pf.CJAL MO DI; CR DELIMinff •e r 

* A I <er > 
< t a b >CALL <t a b :. tc>DEr1·1, K t taL t .:iL ' ;; SET ~ p Tl'C DE FAll LT TA LK STf'.1'lS•c r 
<ese > " H/ EN DR\ ! 13 : : / V <c r > 
ENDRUl3 ::BI C·lab ~ •RUBOU".' ,DDl' LA<,( rl) :: mo Tl!E RUBOl.;T 1".uDl:<c r · 
• 1 <e r > 
B I T <tab> IRUBOU'!' , OD f LAG(fl) ; ; h"FP.E \'IE It-. RUBOUT l".O DE ?<cO 
< t a O' BEQ< t ab> lOS c tab .. ta L'> ;; NO , l'JOTHING TO OO <e r > 
< tab> <esc > " V <e r > 
< t ab> BIC < t ab>tRUBOU T , DDfLllG( PJ ) ;; El" D THI: RUB OU T ~DI: < c r '.' 

* AI <cr > 
< t a b >CALL < t ab> @EXE LN l«ta b >< tab ) ; ; E Xt;C UTE THI S f OR LI NK S <c r > 
< ta o >B IT < ta b >ITTSCOP ,TTCHhR(Rl) ; ; JS THIS A SCO PE ? <cr ' 
< tab >BNE < ta b > lO S< tab>< ta b > ;;Y f.S , DON ' T SA Y ANY THING <' cr > 
<e se > " V <c r > 
< ta b >CALL <ta b >ASCOUE, RS ,'l"J'B ACK ;; AN D SIGJl< AL 11' WITH A (\),e r :
•c/ AN D/ -3 C/ NO , / V «: r > 
< ta b >CALL <ta b >ASCOUE , RS , TTBACI< ;; 1\0 , SIGNA L IT WITH A <\>< e r > 
*H/ T I SRO : / V CC [ } 
T I SRO : : <ta b > R IT < t ab> tTAPE , DD F L AG ( RI ) ; ; T A PE MODE ? <e r> 
• QA I <er > 
< ta b >TMPORG < ta b >TTDVRR<e [ > 
<e r > 
<es e > " G/ CHUUTE/-6 C/ 90 S/ V <c r > 
<tab> l3G T <ta b > 90 S< ta b >< ta b > ; ;NORMAL TE CO , ECllO DE LETED CHf\RACTE R<cr> 
• 2G/CHOUTE/ -6 C/ 90 S/ V <c r ) 
< t a b > BR < ta b > 90S < t a b >< t .J b > ;; AND OUTPUT I T <c r > 
* ll / NOCHAP.. / -6C/ l OOS/ V <c r > 
70 S: < tab> BCS < ta b > lOOS < t a b >< t a b > ;; NOT H ING , SO END RUBOUT ~ODf. < e r '.' 
0 G/ CHOU TE/ -6C/ 90 S/ V <e r > 
<tab> BNE <ta b >90 S< tab ·· <ta b > ;; YE P, SO JU .ST ECHO RUB' D CHARACTf; R, cr > 
"G/ CllOUTE/ -6 C/ 90 $ / V<c r :-
<ta b > BR < tab >90 S< lab:.· t a b> ;; Tlll:N ECHO CHARACT ER DELETED <cr > 
"H / RETURN/ V <c 1 ', 
<ta b > RETURN < t a h i-( t a b > < ta b > :; ELSE JUS T EX! T <e r ) 
"A I <e r > 
90 S: <ta b >J MP < t ab>CHOU TE <ta b >< t a b > ;: GO AN D OUTPUT A CHl\RACT ER <c r > 
l OOS: <ta b > J MP <ta b >NO<:: HAP.. <ta b >< t ab> ; : NO MO RE CHAP.. ACT ERS TO RUB OUT <c r > 
<e r > 
< ta b>U NORG <cr> 
<es c > *H / CHOUT: / G/ TTODSP/ OAV <c r > 
< tab> J MP <tab> @TTODSP-< TTOCHL+2 > { RJ) ;;YES , SO GO TO CORRECT ROU TINE <cr> 
" I <c r > 
<ta b >CALL <ta b > @E XELNl< < tab)( t ab> ;; DO TI!I S f OR L INKS , PLEASE <er > 
<e sc > • H/ SNOCHR : / 2G/ TTCHAP.. / 0 A l <e r > 
<ta b >CALL <ta b > @E XELNK < t a b > < ta b > ; ; LOl.'ER CASf. I S TERMI NA L DEPE NDAN T <c r > 

<e sc > *V <c r > 
< t ab >TSTB <ta b >'!'TCHAR ( Rl ) < t ab> ;;ARE WE CONVERT ING FOR HIH ? <er > 
* G/ 40S: / V <cr > 
40 S: < tab >DE CB < t a b >DD HORZ ( Rl ) < tab > ;; YES , WI LL I T r!T ? <cr> 
•1 <e r > 
< t a b >CALL < tab> @EXELNK <t.a b >< t a b > : ; MAKE SU RE WE HAVE NO LINl<E D MARC HI PROBL EP'I S <cr> 
SOS : <e s c > • v <c r > 
SOS : <ta b >DECB < t ab>DDH OR Z ( Rl ) < ta b > ;; YES , WILL IT PIT? <cr > 
•c/ 40 SJ -JC/ 50 S/ V <c r ) 
< tab >B R<ta b > SO S< t a b >< ta b > ;; AN D TRY AGA IN <cr > 
* tl / CHROU T: : /<er > 
• ! <er > 
CA LL < ta b > @EXE L NK <ta b >< ta b > ; ;MAKE SU RE TH IS WORK S f OR LINKED TER l": I NALS <cr > 
< tab><ese > • H/ CllKF'RE -/ \' CC[) 
; Clll<F'RE - O lr.. CK F'OR OU TP UT BU F' fER AVA JL AB l L I T Y. <er> 
" A l <e r > 
; RECHKF' - RE -C ll r..C K F'OR BL: F' fERS { IGNOPING LINK fl. A.GS) <c[ > 
<csc > • V <e r > 
; <Cr ' 
0 2 A I <c r > 
; .;, ta u :'- CA LL <t ab >RECH KF ( Cr :
; <cr :'-
C('SC) " V <c r ) 
; -<. Cr 
" Al l Kl <er > 
<e r > 
• ErJ Al1L <ta b > LSB <c r ' 
<c r :-
Clt KF'J<F' : : CA L L < tab> !;!Cttt: Lrn: , RS l.K . 81J F' ; ; '.;\I t: Ol!"' Ct' UL' F'F'ER S? <c r ' 
t tab > CNE < t.~ b } 20S < tab >c; tab '.• ; ; 'll:S , :1Q ?;;r.--;-1 £R Utf' ('K ~ NEEDf D<c r 
RECllK t' : : C/,LL <. t a b > ' 'C LRLNK , R5 , 11< .l\t: I' ; ; PR J:S F'T l'U t'F'ERS AVA! LAOLl' <e r 
< t ab >MOV , ta t. » l )QS , - !S P I . r.at;'< ;; Pll Sll RETll Rt-. ADDllESS (FOR LIN KS) , e r 
< t ab >CA i.J,< taO t PE XELt: K < ta i:.. '< ta L ; ; AND r:n:cun : T!I I S FOP Ll~ K S .. e r" 
< tab '> CALL )( ( t a b '· FREl\t1f, PS, !H'C . f'B ; ; AR E Bllf'f'Ell S AV Ai Lf'IBLl "?<c r ' 
< ta b> ECS < tab " l OS< t ab )• ta b · ;: N<:. , STALi , TiiI S J OB •C r 
< ta tr ~ T57 ', t CJ b .- DDf'LAG(F l )~ t...i t. ;; BlJ Pt' t:RS /\Jn' flV A ILAD L I . 1!3 Ill !..'rAL l. ltJ'?e r 
< tab > RPl~· t.',0 '. • 4 0 S · t.:it. ·. , tab ' ; :NO . CHEC K ~OMEON r U.St' •. C[ 
. /ISS UME ·· ta b ~ TTS 1'0 P < t.:i b .•EO " ta L \ lCOOOO ' c r 
.. l\O l< H 'ta b -><• • tab 1 . -2~ tal•1 ; ; 0 * PA1'Cll .. ' NO P' AN D Tr. 1m1 t- AL~; CAr; •1· t:Xlf. I P QllOTA ·e r . 
< ta b . TST - tab > DDB U fC-t~C{ld ) < tab ·· : ; lS TER~~lt . AL 1\T QUOTf,·!·C/ 
<tab> BG'I" tab ' 40S < lab>< t a b :- ; : t-:0 , u u, r: CXJT t c r 
JOS : < tub >CA LI.t tab > @S~. T L NK, P S , tf: . r.r•t ;; STAi l. Tll lf L[ /, K {IF l'r ~X!ST!;) · 
20S : <tab ' SEC < t at. >< tab >< taL "• ;; S r T Cl.IJY FOP. l" fl ! L Ll lU·cr 
J OS: < tab >BCS , t aL 4 0S~ l.:i l> ldl ; ; tJG J!rL:L 1"C· Cl' fC )( !L:llTl · !'I lt 

< tab '> CA LL < ta b f'C l!t' Ll!l( , P '.; , ! " . 11' ' ' ;; LJ!'I: r:OIJ 01: CF i'll"Fll-'!· . 
< ta b >ENE •. tab 2os .. t at. ., La b ; ; Yr: . 1-'rT!'R~. \ , l'il CAl'i-:Y !)f.':" l"I 
40 S: < taL>RETUiHl · tab>• taL • t i.IL ;; r· O , CAJU :'r !",\ !> l' l l"t CU/Hill~/ 

<e r · 
. DS AB I,< tat •1.Slhcr 
<er :-

GJ,OB AL <tab >< LK . Bl!F, Bl"C FB • <-= r 

( [l ) 

<c sc > • v <cr :-
. Sll'l"J'L < tab ::. FORM n ;rDS Aro Vl:PTIC"Al. '.'/In~ rn~ ll'Pl T er 
0 H/C ltl< DLP : : / l <Cr 
CALl,, t ab - ~S PYINC. · taL '• ta b · ;; S ll OU LD 1-f DC '!iii~ t'Oh Ll" K~?·ci 

< tab>BCS· ta b '>lQS , taL ·< ta b ; : NO · e r 
< tab '> CA LL <: talo > PC lll< J. /; K , rS , IK . PS X :: DOr.~: Tl'IS LINK r;n r · A I.I' ? er 
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< tab" BEO < tab :> l OS <ta b> <t a b> ; ; NO, ACT ~!O R HALLY' c r 
< tab :·CA LL < tab>(ICLRL NK, RS ' LK . PSX : ; CLf./\R Lr tlEEDE D' e r 
< tab> BR \. tab ) 20S < tab:-' tab > ;;AND GE"' PEl\DY TO SENC Tl ' CP.: OUT<c r 
l OS : <tab ><esc > *G/ I OS / -3C / 30 S/ V<c r 
< t a tJ >BNE <ta b > 30 S < tab ".>< tab '> : ; NO<c r ' 
*AI <c r > 
20 s: < tab >CALL <ta b > l?EXELNK ( ta L» ( t.'.I b '> ; ; Tll 15 conr: I s R L INKED R <c r 
<' esc >• G/ 10$: / - 4C/30S: / G/ EXIT/ l / (LOOP fOR Ll"'KED Tf.RMJN/l.LS) / V•cr 
30$: <tab >RETL' RN <tab ) <tab :•< tab > ; ; EXIT (LOO P FOR L l f'JKED TEP.,.. I NALr.) • c r 
• AI <er > 
<e r > 
GLO~Ai.. < tab '> <L K . RSX H er 
<esc > *tl / T I SCRR : / V<c r > 
TISCRR:: <tab >< tab >< ta b> ;;HANDL E CONTROL/ R ( PETYPt; ' c: r ' 
*G/I F <tab >NE/ OAV <c r ', 
• I f <ta b >NE < ta b >EKO<..:TL < c r 
* 9KI <cr 
<ta b >CALL <tab>CHKHO C<. tclb '>< taL ;;CHECK TO SEf. If 1r;PUT CHl\RACTENS ALLOt~ED . < er " 

<ese> • v <er > 
< tab>CMP <tab " R2, t ' R-l OOr tab> ; ; IS TT CONTPOL/ R?< er > 
• tt f CONTROl. / G t OAI <er " 
:+ <e r > 
; CHKltH .. - CHtCK If S PECI A L INPUT CHARACTERS ARE ALLOWED (NO ECl!O CTL ALLOWEO) <en 
; CHKNEC - CHECK IF' SPEC IAL INPUT CllAR ACTERS /\Rf. ALLOWE D ( ALLOW ECNO CTL) <er'.' 
; <e r > 
; < ta b >CA LL <tab ) CHKl NC <e r > 
; < tab>CALL <tab>CHKNEC <e r> 
; <er > 
; < tab>RETURN JS MADE TO CllLLER IF' SPECI AL F'U NCTJ ONS A"LLOWED . <c r :
; < tab>RETURN IS 1'0 TTHORM It' SPECIAL F'U NCTlONS NOT ALLOIJEO . <er > 
; <er > 
;- <e r > 
<er > 
• ENABL <ta b >LSB <e r > 
<er > 
CH KI NC : : <er > 
<e r > 
. l t "<ta b >NE ..: tab>EKOCTL <e r > 
<er > 
< tab>BITB <tab>• TTECTL, TTMODE (Rl l ; ; ECHO CmlTROL ACTJV E? <er> 
< tab >BNE <tab>lOS <tab>< lab > ;;YES , MAK E THIS A NORMAL Cl!ARACTER <en 
<er > 
• ENOC <tab> ; EKOCT L <e n 
<er > 
CHKNEK: : CA LL <tab>TTI SGL <tab >< ta b > ; ; CHEC K F'OR SPEC! A L HOOE ( 5) <er > 
< tab>BNE <tab> lOS <ta b >< tab > ;; MA KE NORMA L CHARACTER IF' l\NY <er > 
< tab >BIT<tab> t TTF'UNC , TTCHAA (Rl) ; ;ALLOWING SPECl 11.L PUNCTION CHARACTERS? <er> 
<tab >BEQ <tab > 20S <tab >< tab> ; ;YES , DO THE NORMA L EXIT <e r > 
10 S : <tab " TST <ta b > (SP) +< ta b >< ta b ) ; ; DU MP THE RETURN ADD Rf.S S <er > 
< ta b >BR <tab :> TTNOR M<tab >< tab> ; ;AND MAKE THIS A NORMAL Cl!ARACTER <en 
20S: <tab >RETiJ RN <ta b > ( tab>< tab> ; ; s Pf.CI AL CH ARACTERS ARE OK. <e () 
<er > 
.DSABL<ta b "> LSD <e r ) 
< f t> 
<e se >• H/CHKLIN : : / V <er " 
CHKLIN: :TS"'· tali >DDFLAC(P.I J< tab> ; ; IS LINE STALLED F'OR PAGING? <er > 
• 1 <er > 
MOV <tab> l4 0S,-(SP)<tab > ;;ENSURE TH AT CSR POINTER IS RETURNED <er :
< tab>CALL <tab>@EXl:LNK \. tab>< ta b > ; ; DO THE LIN KS HOOK<en 
<tab><ese > • )AI <c r " 
< ta b >BtH tab >SS <tab :·< ta U> ;;SKIP THE NEXT PUSH ( SAV ES STACK SPACE )< er > 

<er > 
* G/ SRTLIN: : / V<c r> 
SRTLIN: : MOV <. ta b >CSR . KA ( RO ) , R3 < tab > ; ; UNCONDIT lONllL LI NE STAR TUP <c r> 
* I <er > 
MOV <tab ;, 140$ , -(SP) < tab > ;;ENSURI:.: RETURNF:D CSR POlNTER IS CORRECT <c r > 
< tab>CALL <tab>@EXELNK <tab>< tab> ; ;DO THE HOOK f'OR LINKS <er> 
SS: <ta b ><ese > • v <e r 
5$: <tab>MOV <tab>CSR . KB [ RO ) • R)< ta b > ; ; UNCONDI T lONAL LINE STAHTl! P<e r> 
• tt/CLRTIN: / 2AI <er > 
< tab>CA LL <tab>@DEFTLK <ta b'><ta b'.· ; SET UP THE DEFAULT 'IALK STAT US<e r " 
<ese >• V <er > 
<tab >BR <tab> 20S <tab>< tab ... ;GO CLEAR INPUT AND EXIT <e n 
* H/ TTEMT: /G/80$ : / OAV <er ) 
80$: <ta b >ERROR<ta b >PRVIOL <ta b > <tab " ; SPECIAL F'UNCT I ON ERRO R<e r > 
* I <cr > 
PRVERR: < tab>< ta b >< tab>< tab> ;WE NEED THI S If LINKS ARE NOT LIN KE D IN <er > 
<er > 
<ese > * H/ SPC SKB/ G/ ; - / OAl (C r > 
: <e r > 
; < tab> I f' CODE ' 10000 <> 0 , THE PUNCTI ON IS HANDLED BY MLN KSPC M<er > 
: < ta b >THE LINK SPECI AL HANDLER . <er> 
; <er > 
<ese > * G/ R2, • 4/UAI <er > 
<tab>BIT <tab>tl 0000,R2 <tab> ; JS THIS A LINK fUNCTION? <e r> 
<tab>BEQ <tab>SSS <ta b >< tab> ;NOPE, THIS IS NORMAL <er > 
< tab>J MP <taO >@LNKSPC <tab>< tab> ;HANDLE THE LINK SPECIAL PUNCTION <er> 
SSS: <e sc >• V <er > 
85S: <ta b>CHP<tab>R2 , I 4<ta b > <tab> ; IS FUNCTION A. SI MPLE FUNCTION ? <er > 
* H/ (BELL) / OAV <e r> 
<tab> . WORO <ta b > ' G- IOO < tab>< tab> ; CON'l'ROL/ G (B ELL ) <e r > 
• t <e r > 
<ta b > . WORD< ta b > ' E-100 <tab> <tab> ; CONTROL/ E ( F'UNCT I ON KEY l <c r > 
<tab> . WORD< tab> . P-100 <tab> <tab> ; COMTROL/ P (OPF.N Pl L ES DI SPL AY ) <er > 
<ese > * G/ ( EOFJ / OAV <er :-
< tab> . WuRO<tab> , Z-100 < tab> <tab> ;CONTROL/ Z ( EOF J <e r> 
* I <er > 
< ta b > .WuRO<tab> 'W- lOO <tab>< tab> : CONTROL/ W ( WORD DELETE) <er > 
< tab> . WURD <tab> 'X-1 OO < ta b > <tab> ; CONTROL/ X (CAN CEL TYPE- AHEAD ) <er ) 
< tab> . WuRD <tab> ' Y-1 OO < ta b > < tab> ; CONTROL/Y (DETACH) <er > 
<ese > • tt / TI SCCG/ OAV <e r > 
< ta b > .WURD<tab>TI SCCG <tab>< tab> ;CONTROL/ G<er > 
• 1 <er > 
<tab> . WuRD<ta b >Tl SCE <tab>< ta b > ; CO NTROL/ E<e r > 
<tab> . WORD < ta b >TI SCF' <tab>< ta b > ; CO NTROL/ P<e r > 
<ese >• G/T I SCZ/OAV <er > 
< tab> . WURD <tab>Tl scz <ta b > <tab> ; CONTROL/ Z<c r > 
* I <er > 
< tab> . WORO <tab>TI SCW < tab> <tab> ; CONTROL/ W<c r > 
< tab> . WORD<tab>TI SCX < ta b >< tab> ; CONTROL/ X <e r > 
< tao > .. Wu RD<ta b >Tl SCY < tab><tab > ; CONTROL/ Y <e r > 
<esc > * H/SOHE USEPUL/ OAV <e r > 
. SBTTL <tab>SOME USEPUL ASCII STRINGS <er > 
* I<er > 
. SBTTL<tab >DEPINE VECTO RS AN D CONSTANTS POR TERMINAL LINKS <e r > 
<er > 
( tab>T MPORG <tab>TTDVRA <e r > 

~~~~UN: < tab > .WORD <tab > RTSPC < tab>< tab > ;JUST •oo A RETURN If' NO FUNCTION KEY <er > 
CHKLNK: <tab> . WORD<tab>RTSRS <tab>< ta b > iGET RID OP AN ARGUMENT AND RETU RN <cr > 
BRKLNK : <tab> .WuRD<tab>RTSPC <tab>< ta b > ;NOTHING TO 00 • •• <e r > 
EXELNK : <tab> .WURD<ta b >RTSPC <tab>< tab> ;NOTHING TO 00 •• • <e r > 
SPYI NG: <tab>. WORD<tab>RTSPC <tab>< tab >;I NDICATE THAT WE ARE ALWAY S SPYI NG <e r > 
SETLNK: <tab> . WURD <ta b >RTSRS <t ab><ta b > ; DUMP THE AR GU MEN T AND RETURN <e r> 
CLKLNK : < tab> . WURD<tab>RTSRS<tab> <ta b > ; TH I S IS GETTI NG BORING • . • <er > 
Dt: r TLK: <tab>. Wu RD<tab >RTSPC <tab>< tab> 1SET UP DE FAULT TAL K STATUS <e r > . 
L NK SYC : <tab> .WORD< tab>PRVERR <tab><tab> ; NO LINK SPECIAL FUNCTIONS F'OR NOW<e r > 
INHOOK: <tab> . WORD<tab>TTSAVE <tab>< tab > ;THE NEW CH ARACT ERS OON'T EXIST<er> 
<e r > 
GLOBAL <tab><RTSPC >< e r > 
<er > 
<tab >U NORG <e r > 
<e r > 
<tab > .DSECT <tab>< tab>< tab> ;DEF'l NE THE NEW FUNCT ION KEY S <cr > 
<e r > 
TJSCE <tab> .BLKW <tab>< tab>< ta b > THI S IS PUNCT JON CODE O<e r > 
TISCP < tab> .BLKW<tab>< tab>< t a b > THI S IS FUNCTION COD E 2<er > 
TISCW < tab> .BLKW<tab>< tab>< tab> THIS IS PU NCTION CODE 4 <er > 
TISCX < tao>.BLKW<tab>< tab>< ta b > THI S I S F'U NCTION CODE 6 <er > 
TISCY <tab> .BLKW <tab>< tab>< tab > THIS IS FUNCTION CODE lO <er > 
<er > 

<tab>T HPORG<ta b> 'n'DV RB <e r > 
<er> 
;+<e r > 
; RTSRS - S.:; I P AN ARGU MENT<e r > 
; <er > 
; <ta b >NOTE: TH IS ROUTINE ONLY EXISTS ( AND NEEDS TO EXIST ) IF <er > 
; <tab>TERMI NAL LINKS ARE NOT LI NKED IN. IP TERMINAL L INKS <c r > 
; <tab>EXIST, nu ~ CuDt. W!LL BE OV ERLAID ( KEEP THE SYMBOL<e r > 
; <tab> LOCAL!) <e r > 
; <e r > 
;-<e r > 
<e r > 
RTSRS: < tab>CHP<tab>( RSJ , ( RS)+< tab> ;BUHP PAST IBE AR GU MENT (AN D SET Zl<er> 
<tab >RTS <tab>RS <tab><tab> :AND GO BACK TO THE Cl\LL ER<er > 
<e r > 
<t a b>UNORG<er > 
( ff > 
<ese > * V<er > 
.SB'M'L<tab>SOHE USEFUL ASCII STRINGS<e r > 
* EX <e r > 

TTtMNT.CMD 
• A\l< e r> 
T : TL::< ta o> 1T ::f\j 1, < :;:: c 1 1 ~" M 1,., L L SE ~ v 1 c.: > , : 1, .: ~ - SE P-,. ~ , 1o11-1 e 1:. e c <e r > 
• G J2C - SE;> -7 t:.. J - 'F:,. I C7 - .; C T- ! 1 I G /;. c:C I I"'" ; ot •..: .:. v<e r > 
T I l l!: <t•O > T T J I f\jf , <QOO T T i:'l "1 1 \.l.L H ;i v IO:E ) , : 7 , ( 7 - CC T- ! 11 "1 '"4 ~ / 4! ( /l(.Plo<er-> 
• 1-1 /K ? l7 t.1 I 'l < e r-> 
• I F<tat»"-E < u O> l(3l7t.1 <er> 
• Q A I<c r > 
• I IF<t •~>N ~~< t • O> If\j ( H"-1 < t•o> !~l :: lLi.< t.10> 1 < t.!ID> 1 < t"o>; :;f ~ AU l T T O INCL l. Ot LI NI( S<c r> 
• IF< t• O>P.,E < t a b > ~ NC ~l"- <er> 
TTLtta: :. ! lll.•<t"c><•• c>;? ') I~T~~ TC T £_ :"1•1!t-•H' S L:p.,-. T!i~L~ <e r> 

TTLNll. S: :. !L l.•< t a o> < t• b> ; T : "-:i1l,:. L • S l ! Pl ( S T .:Ol l.5 <e r > 
• E~ OC <t • O>; I NC .t L,,< er > 
• : IF< t•~>~ O ~< t ao >II~ ( H l 1 < t illb > I NC ;.Cf< tao>:< t"'c> 1 <tab> ; J Ef.G UL T TO I NCL I.OE CT Rl IE <er> 
• I F < ta o> NE <t a o> I p., o:_ ~C t< e r> 
TTF Ut.K:: . !l l(. ,. <t a c>< ta b>; PC l N T~'1 Tl) T ( llMIN .G L'S ~ U "- C T J(fl l(fY<cr> 
• ENO (< ta o>; l NC \ ( E <e r > 
< • s e> • OA\l <c r > 
• ! F<tao>t-E<t a bHf l 7t.1 <er> 
• l MI S T 2 1 .. 11v <c r > 
• I F<tao >NE < t a b> S T 2 741 <er> 
· ~ 41 <e r > 
.IF<t 1 0>t.E < t.i1D>!f'j C •U·<er> 
<t • O>, .. Q,q ; <tab>D<1<t•b >< tao>;TT L: P.,l(,JT L'O ,<j<e r> 
• EN OC < ta c>; :/\C \ lit <e r > 
• IF< tac>t.E <t •b >IP<oC • CE<e r> 
( t • Cl> . o1 Ql(J <t a o> O< t •D )( t •C > ; TT~ UN I( <e r- ) 
• EN'.;C < t• o>; ! h ( a :: t< ;; r> 
<•se > • J AV<c r > 
. ! F<t1c>,,E < t•O >S T27 41 <c r > 
• lM I. I F<t aO>P.,f<t•b> J Z27 i. 1 IV< :r> 
• IF< tab > NE <itao > :. z z 7t. l < er> 

. IF<t • o >NE<t• b>!l\I C.H" <e r > 

• E~ OC <t • o>; 111o c i l '- <c r > 
<es e> • (, .G v< e r> 
• IF< tao>N E < tat> >~.:~7t. 1 <e .. > 
• El<er-> 
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Th is sof twar e i s provided free of char ge to readers o t the RSTS 
Pro fessional and ma y b e copied onl y with the i nclusion ot tne 
above copyright notice. This software, o r any ot her copies 
thereof , may not be pro vided or o ther wise made available t o any 
ot her perso n except f o r no n -comme r cial use and t o one wh o agree s 
to these license term s . Ti tle to and o wnership of the softwa re 
shall at all times remain in Software Te c hniques . 

The i nfor mati on in this do c ument i s subject to c hange with out 
no tice and should not be construed a s a co mmitment by Sottware 
Te c nniques . 

Th is software is un-ieleased and Soft ware Techniques ha s no 
c ommitment to support it at this time, unless stated else wher e in 

; wr it ing. 
.Sbttl Mo d ification History 

Ver / Edit Date Reaso n (Who) 
------------

V2 .l-01 27-Sep-81 Copy from V2.0. ( KPH ) 
Fac ilitate PSECT split. (K PH ) 

V2 . 1-02 01-0c t-81 Clean up code , fix many bugs. ( KPH ) 
Add cond itionals. ( KPH ) 

V2.l-03 08-0ct-81 Move RUBCXJT code . ( KPH ) 
V2 .l-04 15-0ct-81 Fix STAY problem. ( KPH ) 
V2 .1-05 19-0ct-81 Final code clean -up pass. ( KPH ) 

. SBTI'L S ET UP OUR DEFAU LT PARAMETERS 

• IIF NDF INC$CE, INCSCE - ;DEFAULT TO INCLUDE CTRL/ E 
.IIF NOF INC$CF, I NC$CF - ; DEFAULT TO INCLUDE CTRL/ F 
. IIP NOF INCSCW, INC$CW - ;DEFAULT TO INCLUDE CTRL/ W 
• IIF NDF INC$CX, INCSCX - ;DEFAULT TO INCLUDE C'l'RL/ X 
• IIF NOF INC$CY, INCSCY - ;DEFAULT TO INCLUDE CTRL/ Y 
• IIF NOF INC$ LK, INCSLK ;DEFAULT TO INCLUDE LI NK S 

I NC$CH - INCSCE I INC$CF I I NC$CW I INC$CX I I NCSCY ; INCLUDE NEW CHARACTERS 

. IIF EQ I NC$C HII NC$L K, .ERROR ;NO • LINK • FUNCTIONS SELECTED 

.SBTT L DEFINE OUR MACROS 

• IF NE I NC$CH 

;DEFINE A VECTOR ENTR Y 

. MACRO Dt:t-'VEC CHAR 

. IF NE INC$C 'CHAR 

• WORD Tl SC I CHAR ; CONTROL/ 'CHAR 

. u ·r ; I NCSC 'CHAR 

. WORD I NCDMP ; DU MP THE CO NTROL/ 'CHAR 
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• ENOC ; I NC$C 'CHAR 

• ENDM Ot;}''VEC 

• ENOC ; INC SCH 
.SB'M'L DEFINE TERMINAL LINK BITS 

• l:i.::.ECT ; IN TTLNKS (LINK STATUS] 

LS. RCV: • BLKB 
LS . QR'!: • HLKB 
LS.STY: .BLKB 

• BL KB 
• BLKB 
• BL KB 

LS . LN K : • BLKB 
LS.SPY: • BLKB 

.BLKB 

.BLKB 

. BLKB 
• BLKB 
• BLKB 
• BLKB 
• BLKB 
• BLKB 

• BtiECT HIGH 

• BLKB 
• BLKB 
• BLKB 
.BLKB 
. BLKB 
. BLKB 

LK . BUF::. BLKB 
LK.RSX :: .BLKB 

• DSECT 

;TERMINAL LINKS ARE ENABLED 
;QUERY USER ON LINK FAILURE 
; TALK STATUS SHOULD • sTAY • ACROS S 

; RESERVED 
; RESERVED 
; RESERVED 
;WE ARE CURRENTLY PROC ESSING LINKS 
;THIS TERMINAL IS SPYING 
; RESERVED FOR CUSTOMER 
; RESERVED FOR CUSTOMER 
; RESERVED FOR CUSTO MER 
; RESERVED FOR CUSTOMER 
; RESERVED FOR CUSTOMER 
; RESERVED FOR CUSTOMER 
; RESERVED FOR CUSTOMER 
; RESERVED FOR CUSTOMER 

;IN LT.FLG { LINK FLAGSJ 

; RESERVED 
; RESERVED 
; RESERVED 
; RESERVED 
; RESERVED 
; RESERVED 

EXTENSIONS 
EXTENSIONS 
EXTENSION S 
EXTENSIONS 
EXTENSIONS 
EXTENSIONS 
EXTENSIONS 
EXTENSIONS 

; LINK IS STALLED FOR BUFFERS 
; LINK NEEDS A LINEFEED 

;TERMINAL LINK TABLE LAYOUT 

LT . CN'J' : .uLKB ; COU NT O F USERS IN TABLE 
LT.FLG: .BLKB ; LIN K FLAGS 
LT. KB: • BLKB 26 . ; KEYBOARD NUMBERS IN THE TABLE 
LT.NXT: . BL KW ;LINK TO NEXT ~ LT.NXT 
LT.PHv: .uLKW ;LINK TO PREVIOUS@ LT . NXT 
• SB TTL ORDER OUR • PSECTIONS 

ORG TTDVRJ\ ;JUMP \'CCTOR • PSECT 
ORG TTDVRB ; RES I DENT CODE • PSECT 

JOBS 

OR G TTDVRR ; RUBOUT CODC (OVERL AY S TTDVR) 

DE~·uRG TTMAPX ; PAR6 CODE 
ORG TTOPNF' ; OPEN FI Lf.S CODE 

. SBTTL FILL IN OUR JU MP VECTORS 

ORG TTOVRA ;S ET UP TllE JU MP VECTORS (FOR REAL) 

. If NE t NCSCE 

.WuRD SET FUN 

. IFF ; I NCSCE 

.WORD RTSPC 

.ENDC ; INCSCE 

. If NE INCSLK 

.WORD CHKLNK 

. WuRO BRKLNK 

. WORb EXELNK 

.WuRD SPYING 

.WORD SETLN K 

.WORD CLRLNK 

.WuRD DEFT LK 

.WORD LN KSPC 

• IFF ; INCSLK 

.WO H. D RTSRS 

.WuRD RTSPC 
• WORD RTSPC 
• WOR D RTSPC 
. WUR D RTSRS 
• WORD RTSR S 
.WuRD RTSPC 
.WORD PRVERR 

. ENDC ; INCSLK 

• IF NE I NC SCH 

. WORD INHOOK 

.It'F' ; I NC SCH 

.WORD TTSAVE 

.ENDC ; INC SCH 

GLOBAL <RTSPC, TTSAVE > 
ORG TTDVRB 

.If NE I NCSCE 

; + 
SETFUN - SET UP A FU NCTION KEY 

; SET A F'UNCTION KEY 

; NO F'U NCT ION KEY SUPPORT 

;CHECK LINK FLAGS 
; BREAK ALL LINKS 
; EXECUTE CODE FOR LINKS 
;CHECK FOR SPYING 
;SET LINK F'LAGS 
; CL EAR LINK FLAGS 
; SET A USER ' S TALK STATUS TO DEFAULT 
;SPECIAL FUNCTION HOOK 

;SKIP ARGUMENT 
;NOTHI NG TO DO ••. 
; NOTH ING TO DO • • • 
;NOTHI NG TO DO . . . 
; 5 KIP ARGU MENT ••. 
;SKIP ARGUMENT .•• 
;NOTHING TO DO • . • 
; PROTECTION VIOLATION ERROR 

; INPUT CHARACTER HANDLER 

; HA KE TH IS A NORMAL CHARACTER 

;THI S GOES IN THE PARS PART 

WE ARE JU MP ED TO BY THE USER LEVEL WRITE SERVICE 
PRIOR ITY IS PR3 

;-

SET FUN : : SPLC 
MOV 
BNE 
BU FF ER 
BVC 
ERROR 

10$: TST 
BEO 
GETUSR 
BIC 
CMP 
BEO 
CMP 
BHIS 
CMP 
BEQ 
CMP 
BNE 

5 
TT FUNK (Rl) , R4 

10$ 
GETS ML,, 20. 
10$ 
NOBUFS 
(R3) 
4 0$ 

t ~C < l77 > ,R2 
R2 , t l77 
30$ 
R2 r 14 0 
20$ 
R2, 1 12 
20$ 
R2, tl S 
30$ 

UP TO LEVEL S FOR S AFETY 
; DOES HE HAVE A FU NCTION 
; YES HE DOES ••• 
;GET HI M ON E , LE AVING 20. 
; EVERYTH I NG ' $ OK • • . 
; NO S MA LL BUF F ERS FREE • . • 
; ARE WE DONE? 
; YES , SE Y' A LAT ER . •• 
; G ET A CHARACT ER F ROM THE 
; AN D MA KE IT 7-BI T ASCll 
; IS IT A RUBOUT? 
;YES, IG NORE I T. 
; IS I T CO NTROL? 
;NO , LET IT PASS. 
; IS I T L I NE F EED? 
;YES, THAT ' S OK ALSO ••• 
;CAR RI AGE RETURN? 
;ALL OTHER CONTROL'S ARE 

KEY? 

IN TH E POOL 

BUF F ER 

IG NORED 

20s, MOVB R2 , (R 4 ) + ; ;STORE IT IN THE FUNCTION KEY 
BIT 137 ,R4 ; ;AT END OF BUFFER? 
BNE 30$ ;;NO , WE ' VE GOT MORE TO DO 
SUB 14 0 ,R4 ; ; POINT TO START OF BUFFER 
BR 60$ ; ; AND SAVE IT 

30$ ' DEL (R3) ; ;ONE LESS CHARACTER TO DO 
BR 10$ ; ;AND 00 IT 

40S: BIT 1 37 , R4 ; ;STILL AT START OF BUFF'ER? 
BNE 50$ ; ;NO , SOME TH ING IS THERE 
CLR TTFUNK ( Rl) ; ; HE DOESN'T HAVE A FUNCT ION 
BUFFER RETS ML ; ; RETURN IT TO THE MONITOR 
BR 70$ ;;ANO EXIT 

50$, CL RB (R 4 ) ; ; ENO THE COMMAND WITH A NULL 
BIC 1 37 ,R4 ; ;ANO POINT TO THE START 

60$ ' MOV R4, TT FUNK ( Rl) ; ; ENABLE THE KEY 
70$ ' SPLC 3 ; ;BACK TO LEVEL 3 

RETURN ;AND RETURN 

GLOB AL <T'I'FUNK > 

.ENOC ; INL"$CE 

. If NE I NCSLK 

SPYI NG - CHECK TO SEE IF A USER IS SPYING 

Rl - > DOB 

PH.IORITY IS PRS 

CALL SPYING (@SPYING FROM TTOVH) 

C F'LAG WILL BE SET IF USER NOT LINKED, 
OR TF' USER IS SPY ING . 

TTLINK(Rl) ;;IS TllE USER LINKED? 

KEY 

SPYING: :TST 
BEQ 
BIT 
BEO 

lOS ; ;NOPE, READY TO SET THE C BIT 

lOS: SEC 
20 $: RETURN 

ILS . SPV !LS . LNK,TTLNKS(Rl) ;;SPYING OR ALR EADY DOING 
20S ; ; NOPE, DON'T RETURN WITH CARRY SET 

; ;SET THE CARRY FLAG FOR F'AILURE 
; ;AND RETURN (TST CLEARS CARR Y) 

GLOB AL <TT LINK, TTLNKS > 
• SBTTL RU BOUTS 

TMPORG TTDVRR ; RUBOUT CODE 

;• 
; Tl SRO - RU BOUTS. 
; -

TISRO : BIT nAPE, DDFLAG ( Rl) ; ; TAPE MODE? 
80$ ; ;YES, IGNORE RUBOUT 
TTESCC (Rl) ; ; INTO AN ESCAPE SEQU EN CE? 
80$ ; ;YES , IG NORE A RUBOUT 
TECOCX ; ;CHECK FOR DDT SUB- MODE 

LINKS? 

BNE 
TSTB 
BNE 
CALLX 
BIT 
BNE 
CALLX 
BCS 
BITS 
BGT 

I TT2741 !NOECHO ,DDFLAG(Rl) ;;27 4 1 AND/OR CONFIDENTIAL M.ATERIAL? 
70S ; ;YEP, HANDLE SPECI AL 
TTGET ; ;REMOVE THE PREVIOUS CHARACTER (C=l IF NONE) 
60S ;;NOTHING TO REMOVE 
I TTTECS ! TTTECO, TTMOOE ( Rl ) ; ; TECO OR TECO SCOPE MODE (S)? 
100$ ; ; NORMA L TECO, ECHO DELETED CH ARACTER 

• ASSU ME TTTECS 
CMP 
SHI::. 
TSTB 
BM! 

EQ 200 
R2, 14 0 
10$ 
TTMO DE ( Rl) 
50$ 

; ; NORMAL GRAPH I C CH ARACTER? 
; ;YES, < BS >< PAINT >< BS > WILL DO IT 
; ;TECO SCO PE /10DE? 
;;YES, LET TECO HANDLE THE 'ECHO ' 

. AS SU ME TTTE CS 

10$' 
EQ 200 

. IF EQ EKOCTL 

MOV 1 0 4 0,RS ;; <PAINT > IS <SPACE > 

. I FF 

MOVB EKOPNT(Rl) ,RS ;;GET < PAINT > FROM DOB 
BIC l ~C < l77 > ,RS ;; AND TRI M OFF ANY PARITY 

GLOBAL < EKOP NT > 

• ENDC ; EKOCTL 

TSTB 
BM! 

TTMODE ( Rl) ; ; IN TECO SCOPE MODE? 
2SS ; ; YES, ALWAYS DO A SCOPE RUBOUT 

• ASS UME TTTECS 
BIT 
BNE 
BIS 
MOV 
CALL 
BlT 
BNE 
CALLX 
RETURN 

EQ 200 
t RUBOUT,DDFLAG(Rl) ; ; IN RUBOUT /10DE? 
20S ;;YES 
I RUBOUT,DDFL AG(Rl) ; ;NOW HE ' S I N RUBOUT MODE 
t 20$ , -(SP ) ; ;PRESET RETURN ADDRESS 
EXELNK ; ;AND EXECUTE THIS FOR LINKS 
t TTSCOP , TTCHAR (R l ) ; ;IS THIS A SCOPE? 
80$ ; ;YES, NOTHING TO DO 
ASCOUE,RS,TTB ACK ; ; NO, SO OUTPUT A <\> 

; ; LOOP F'OR LINKED TER MINALS 

GLOBAL 
20$' 

25$' 

30$' 

40$' 

5 0$' 
60S' 

705: 

.a· 

<TTBACK > 
CALL EXELNK ; ; EXECUTE TH IS FOR LINKS 
BIT t TTSCOP,TTCHAR(Rl) .. ; ;SCOPE? 
BEO 100$ ; ;NOPE, JUST ECHO DELETED CHARACTER 
CMP R2, 1 4 0 ; ; PRINTABLE CHARACTER? 
BHIS 2SS ; ;YES IT IS 
BIT f TTUPAR , TTCHAR(Rl) ; ;DOES HE HAVE UPARROW SET? 
SEQ SOS • ;NOPE, NOTHING TO DO 
MOV PC , -(SP) ;;DO THIS TWICE 
CALL 30S ; ;OUTPUT A BACKSPACE 
MOV RS , R2 ;;GET PAINT CHARACTER 
CALLX CHOUTE ; ; AND OUTPUT IT 
CMPB ODHORZ(Rl) , tl ;;ARE WE " Af'TER " THE LAST COLU MN OF THE CRT? 
BNE 4 0S ; ; NO, NOT THIS T IM E 
DECB DDHORZ ( Rl) ; ; YES , SO DO A ' FAKE 1 BACKSPACE 
BR 80S ; ;ANO EX I T 
CALLX RSXCHR, RS , 010 ; ;OUTPUT A BACKSPACE 
BR 80S ; ; ALL DONE 
CALLX STOREX ; ; (RE-) STORE THE CHARACTER WE REMOVED 
MOV t1 77 , R2 ; ; RESTORE CHARACTER AS <RUBOUT > 
CALLX TECOC S ; ;CHECK FOR SPECIAL MODE(S) 
CALLX EN DRUB ; ; END RUBOUT MODE 
CALL EXEL NK ; ; EXECUTE TH IS FOR LIN KS 
BTT t TTSCOP,TTCHAR(Rl) ;; SCOPE TERMINAL? 
BNE SOS ; ; YES , SILENCE IS SILV!::R 
CALLRX GOCRLF ; ;OUTPUT A <CR/LF> 

CALLX 
CALLX 

NE 

TECOCS 
TTGET 

KB27 4 1 

; ;CHEC K FOR SPECIAL MODE(S) 
; ;REMOVE THE PREVIOUS CHARACTER (C=l IF NONE) 



December 1 981 page 101 
RSTSPROFESSIONAL.RSTSPROfc:5SIONALRSTSPROFESSIONALRST'SPROfc:5SIONALRSTSPROFESSIONALJISTSPROFESSIONALRSTSPROFESSIONALJISTSPROFC:SSIONALRSTSPROF'ESSIONAlJISTSPROFESSIONAIJISTSPROF'ESSIONAIBSTSP 

.ENOC 

SUS: 

90$: 
100$' 

• ENDC 

. If 

BIT 
BH I 

; KB27 41 

RETURN 

JMPX 
JMPX 

UNORG 

; INCSLK 

m: 

tTT27 41, DDFLAG ( Rl) ; ; 27 41 TYPE TERMINAL? ( Z-BIT•O IF SO) 
90$ ; ; DO <BS > CORRECTION (C=ZzQ z: ) RUBBED 27 41) 

; ; ELSE JUST EXIT 

TTCKBS ;;GO AND DO BACKSPACE CORRECTION 
CHOUTE ; ;GO AND OUTPUT A CHARACTER 

JNCSCll 

.SllTTL HOOK FOR OUR NEW INPUT FUNCTION KEYS 

,, 
IN!IOOK - l!OOK FOR THE NEW INPUT FUNCTION KEYS 

(SP) HAS THE FUNCTION INDEX 

"' CONTROL/ £ 
"" CONTROL/ f 

4 ,. CONTROL/ h 
6 CONTROL/ X 

l 0 "' CONTROL/ Y 

I NHOOK: : MOV 

• IF 

.ASSUME 

10s, 

. Iff 

• ENDC 

20$' 

; + 

NE 

BEO 
IN . CE 
CMP 
BEO 
CALLX 
BR 
CALLX 

; EKOCTL 

CALLX 

; EKOCTL 

MOV 
MOV 
ADD 
CALL 
MOV 
JMPX 

(SP ) , R3 

EKOCTL 

10$ 
EO 
R3, t IN .CW 
10$ 
CHKINC 
20$ 
CHKNEK 

CHKINC 

;;R3 HAS THE FUNCTION CODE (DON'T POP STACK!) 

; ; FUNCTION 0 WORKS WITH ECHO CONTROL 

;;WAS THE KEY A CONTROL/W 
;;YES, THAT WORKS WITH ECHO CONTROL ALSO. 
; ;SEE IF INPUT FUNCTIONS ARE ALLOWED 
; ;AND JOIN UP WITH COMMON CODE 
; ;CHECK TO SEE IF THIS FUNCTION IS ALLOWED 

;;SEE IF INPUT FUNCTIONS ARE ALLOWED 

@IKISAR6, (SP) ;;SAVE THE CURRENT PAR6 MAPPING (RE-USE STACK) 
@tKISARS ,@IKISAR6 ; ;DUPLICATE OUR PARS VALUE 
t200,@IKISAR6 ; ;NOW MAKE IT 4K HIGHER 
@TISDSP(R3) ; ;OFF TO THE ROUTINE 
(SP)+,@ t KISAR6 ;;RESTORE THE KISAR6 MAPPING 
TTIN04 ; ;AND GO 'IU THE •NORMAL• EXIT 

INLDMP - DUMP AN INPUT CHARACTER AND FIX PAR6 

THE STACK CONTAINS A RETURN TO THE NORMAL COMPLETION 
ROUTINE, AND THE SAVED PAR6 VALUE. THIS ROUTINE WILL 
POP THE STACK, RESTORE PAR6, AND JUMP TO "TTINST", WHICH 
WILL MAKE THE CHARACTER A "NORMAL• CHARACTER. 

INCDMP: :TST 
MOV 
JMPX 

.ENOC ;INCSCH 

(SP)+ 
(SP) +,@tKISAR6 
TT INST 

; ; DUMP THE NORMAL RETURN ADDRESS 
; ; RESTORE PAR6 
; ;AND PROCESS THE CHARACTER 

• IF NE INCSCE 

• SBTTL E HANDLER 

; + 
; TI $CE- AE HANDLER 

TMPORG TTKAPX ; ;THIS GOES IN PAR6 

TISCE:: BIT 
BNE 
BIT 
BNE 
MOV 
BEO 
TSTB 
BNE 

10$: MOVB 
BEO 
MOV 
CALLX 
MOV 
BIT 
BNE 

20$: RETURN 

GLOBAL <TTFUNK > 

.ENDC ; l NCSCE 

• IF NE 

TTNRML: :JMP 

UNORG 
.ENOC ;INCSCH 

t TTTECO ! TTTECS, TTMODE ( Rl) ; ; TECO/TECO SCOPE MODE? 
TTNRML ; ;MAKE THIS A NORMAL CHARACTER 
t TTDDT, DDFLAG ( Rl) ; ; DDT MODE? 
TTNRML ; ; YES, MA KE TH IS NORMAL 
TTFUNK(Rl) , R4 ;;GET THE FUNCTION KEY POINTER 
20 $ ; ; NONE, IGNORE TH IS CONTROL/E 
TTESCC ( Rl) ; ; ARE WE IN AN ESCAPE SEQUENCE 
20$ ;;YES, ANOTHER REASON TO IGNORE THIS 
(R4 )+,R2 ;;GET A CHARACTER 
20$ ; ; NO MORE LEFT 
R4, - (SP) ; ; SAVE BUFFER POINTER 
TTIN09 ; ; "FORCE" THE CHARACTER 
(SP)+,R4 ;;RESTORE BUFFER POINTER 
t <40-1>,R4 ;;ANY MORE TO 00? 
10$ ; ;YES, GO AND GET IT 

;;WE'RE OONE ••• 

INC SCH 

INCD11P ; ;MAKE THE INPUT CHARACTER NOR MAL 

.IF NE INCSCY 

.SBTTL CONTROL/ Y HANDLER (DETACH JOB) 

; + 
; TI $CY - DETACH JOB 

THPORG 

. ENABL LSB 

TI SCY: : MOVB 
BIC 
BEO 
BIT 
BEO 
MOV 
BEQ 
BIT 
BNE 
ll!T 

TTMAPX 

ODJBNO(Rl) ,R4 
tAC <63.*2 > ,R4 
20$ 
t DOCONS, DDCNT (Rl 
20$ 
JOBTBL ( R4 ) , R4 
20$ 
t JFNOPR, JDF'LG ( R4 
20$ 
IJFPRJV,JDFLG(R4 

;GET OWNING JOB t *2 
;AND ENSURE A VALID JOB t *2 
; NO JOB, NO DETACH 

; ; IS THIS THE CONSOLE? 
; NO , DON'T DETACH 
;GET JOB DATA BLOCK POINTER 
; NO JOB, NO DETACH 
;;IS THIS LOGGED IN? 

;NOPE, DON ' T ACT f'OOLISH 
; ; PRIVI LEGF.D U.St:R ? 

•• PRCY 
10$: 

20$' 

BEO 

CALLX 
CALLX 
RETURN 

GLOBAL <JOBTBL > 

• DSABL LSB 

UNORG 
• ENDC ; I NC$CY 

20$ ;;NOPE, IGNORE THIS 
.-2 ; u PATCllu MAKE NOP TO MAKE CTRL/ Y NON-PRIV'D 
ASCOUT, RS, DETMSG ; ;OUTPUT TtlE MESSAGE 
DET JOB ; ; OETACtl THE JOB 

; ;AND THAT ' S IT 

• IF NE INCSCX 

• SBTTL Ax HANDLER 

;+ 
; TI sex - CANCEL ALL TYPE-AHEAD 

TMPORG TTMAPX 

TISCX:: CALLX ASCOUE,RS,TTICXC ;;OUTPUT AX <CR >< LF > 
CALLRX CLRTTI ; ; AND CANCEL TYPE AHEAD 

UNORG 

• ENOC ; I NCSCX 
.IF NE INC$CY 

• SBTTL Aw HANDLER 

; + 
; TI sew - ERASE A WORD 

TMPORG 

TI sew:: BIT 
BNE 
TSTB 
BNE 
BIT 
BNE 
BITB 
BNE 
CALLX 
BCS 
BIT 
BNE 
MOV 

• IP NE 

CALL 

.ENDC ;INC$LK 

10s, 
20$' 

TTMAPX 

t TAPE , DDFLAG ( Rl) ; ; TAPE MODE? 
10$ ;;YES, IGNORE THIS 
TTESCC(Rl) ;;IN AN ESCAPE SEQUENCE? 
lOS ;;YES, IGNORE THIS Aw 
t 'I'TDDT, DDFLAG ( Rl) ; ; DDT MODE? 
TTNRML ;;YES, KAKE THIS NORMA L . 
t TTTECO,TTHODE(Rl) ;;TECO K>DE? 
TTNRML ; ; YES, KAKE NORMA L 
TTGET ; ;ERASE FIRST CHARACTER 
10$ ; ;NOTHING THERE 
f NOECHO,DDFLAG(Rl) ; ;SHOULD WE PRINT ANYTHING? 
20$ ;;NOWAY 
t 20$, - (SP) ; ; PUSH RETURN ADDRESS FOR LINKS 

INCSLK 

EXELNK ; ;EXECUTE THE FOLLOWING FOR LINKS 

t TTSCOP , TTCHAR(Rl) ; ;SCOPE TERMI NA L? 
10$ ;;YES, DON'T OUTPUT AN UNDERLINE 
RSXCHR,RS,'_ ;;OUTPUT AN UNDERLINE 

; ;AND LOOP FOR LINKS AND CONTINUE 
R2, t ll ; ;WAS THE DELETED CHARACTER A T AB? 
60$ ; ;YES, SPECIAL CHECKING NEEDED 
R2, t4 0 ;;WAS THE CHARACTER A SPACE 
60$ ; ;TH AT NEEDS SPECIAL CHECKING ALSO 

BIT 
BNE 
CALLX 
RETURN 
CMP 
BEO 
CMP 
BEQ 
BIS 
BIT 
BNE 
CMP 
BHIS 
BIT 
BEQ 
CALL 
CALL 
CALLX 
BCC 

t RUBOUT,DDFL AG(Rl) ; ; INDICATE TH AT WE ARE DELETING 
t NOECHO,DDFLAG(Rl) ; ;SHOULD WE OUTPUT ANYTHING? 

CHARACTERS 
30$, 

40$, 
sos, 

60$, 

70$ : 

90$' 

.a· 

• !FF 

GLOBAL 

BR 
BIT 
BEO 
CALLX 
BIC 
RETURN 

EQ 

MOV 

110VB 
BIC 

<EKOPNT> 

.ENDC ;EKULTL 

I 00$' 

the IBM Solution 
TM 

50 $ ; ; NO, JUST DELETE MORE1 
R2, t4 0 ; ;WAS DELETED CHARACTER PRINTABLE? 
4 0$ ; ;YES, ONE DELETE WILL 00 
t 'I'TUPAR,TTCHAR(Rl) ;;WAS UPARROW SET? 
50$ ; ;NO, NO DELETES NEEDED 
90 $ ; ; DELETE ONE CHARACTER 
90$ ; ; AND ANOTHER 
TTGET ; ;GET ANOTHER CHARACTER 
20 $ ; ; PROCESS IT If' PRESENT 
70$ ; ; ELSE CLEAN UP SHOP 
t RUBOUT,DDf'LAG(Rl) ; ;WERE WE DELETING CHARACTERS? 
30$ ; ;NO, GO BACK FOR MORE 
STOREX ; ; REPL ACE DELETED CHARACTER 
t RUBOUT, ODF'LAG ( Rl) ; ; RESET RUBOUT MODE 

;;AND WE'RE OONE 

EKUCTL 

t40,R2 ;;USE <SPACE> f'OR PAINT 

EKOPNT(Rl) ,R2 ;;GET PAINT CHARACTER 
t AC<l77 > ,R2 ; ;TRI M PARITY 

the CDC Solution 
TM 

HASP BOX UT200BOX 

RSTS•VAX•Rsx ! 
DATA 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 S IMPLICITY 

614/ 421 /2094 COLUMBUS. OH 43212 USA TWX 810 482 1631 

CIRCLE 44 ON READER CARD 
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. IF NE INCSLK 

CALL EXELNK ;;EXECUTE THIS FOR LINKS 

• ENDC ; I Nt.:SLK 

120$ : 

.ENOC 

.It" 

BIT 
BEQ 
CALLX 
CALLX 
CALLX 
RETURN 
UNORG 

; I NCSCW 
NE 

t TTSCOP,TTCHAR(Rl) ;;SCOPE TERMI NAL? 
10$ ;; NOPE 
RSXCHR ,RS,010 ;;OUTPUT A BAC KSPACE 
CHOUTE ; ;OUTPUT CH AR ACTER 
RSXCHR,RS,010 ;;AND ANOTHER BACKSPACE 

;;LOOP FOR LINKS 

INC$CF 

.SBTTL HANDLE CONTROL/F' (OPEN f'ILE.:S ) DISPLAY 

; + 
; TI SCP 

TISCF : 

TTOPNF: 

- BANDLE CONTROL/ P 

T MPORG TTMAPX 

CALL TTOPNF 
BCS TTNRML 
RETURN 

TMPORG 'M'OPNF 

SEC 
RETURN 

UNORG 

;; DO THE OPEN PILES DISPLAY 
; ;NOT ALLOWED , /'\AKE CHARACTER NORMAL 
;;THAT'S ALL 

; ; NOTH ING TO 00 UNLESS OVERLAID • . • 
; ; BYE-BYE 

• ENOC : I NCSCF 
• IF NE INC$LK 

• SBTTL MA STER ROUTINE FOR TER MINAL LINKS 

; + 
EXEL NK - EXECUTE THE FOLLOWING CODE FOR ALL LINKED TERMIN ALS 

Rl -> DOB 

CALL EXELNK 

IF THIS TER MINAL IS NOT LIN KED , OR LINKS ARE NOT APPLICABLE, 
THIS ROUTINE WILL RETURN WITH NO EFFECT. IF THIS TERMINAL 
IS LINKED , THE ROUTINE FOLLOWING THE CALL WI LL BE EXECUTED 
O NE TI ME FOR EACH ENTR Y, AND THEN A RETURN TO THE CALLER'S 
CALLER WILL BE EXECUTED, 

RO • LINE NU MBER TI MES TWO 
Rl - > DOB 

EXELNK: : CALL 
BCS 
MOV 
MOV 
MOV 
MOV 

SPYING ; ;SHOULD WE DO ANYTHING? 
20$ ; ;NOPE, EXELNK IS NOT VALID 
RO , -(SP) ;;SAVE OLD RO 
Rl , -( SP) ; ;AND OL D Rl 
TT L INK (Rl) ,Rl ;;GET POINTER TO TABLE . 
(Rl )+,-(SP) ;;AND PUSH THE BYTE COU NT. 

10$: HOVB (Rl ) +,RO ; ; PICKUP A KEYBOARD NUMBER 

ASL 
MOV 
MOV 
BIS 
MOV 
MOV 
MOV 
MOV 
CALL 
MOV 
MOV 
MOV 
MOV 
BI C 
MOV 
OEl.:B 
BNE 
TST 
MOV 
MOV 
TST 

RO ; ; KAKE IT KEYBOARD " 2 
Rl,-(SP) :;SAVE POINTER 
DEV.KB(RO) , Rl ; ;PI CK UP DOB ADDRES S 
t LS . LNK,TTLNKS(Rl) ;;INDICATE THAT WE ARE NOW DOING LINKS 
R2,-(SP) ;;SAVE R2 
R3,-(SP) ;;SAVER) 
R4 ,-(SP) ;;SAVE R4 
RS,-(SP) ;;SAVE RS 
@20 (SP) ;;AND CA.LL THE ROUTINE 
( SP ) +, RS ; ; RESTORE RS 
(S P ) +, R4 ; ; RESTORE R4 
(S P ) +, R3 ; ; RESTORE RJ 
(S P )+, R2 ; ; RESTORE R2 
tLS .LNK,TTLNKS(Rl) ;; WE ARE NO LONGER DOING LI NKS 
(SP) +,Rl ; ;RESTORE POINTER TO TABLE 
(SP) ; ;DECREMENT BYTE COUNT 
lOS ;;IF MO RE EXISTS , GET IT 
(S P )+ ; ;J UNK THE BYTE COU NT 
(SP)+ , Rl ; ; RESTORE OLD Rl 
( SP) +,RO ; ;AND OL D RO 

20$: RETURN 
(SP)+ ;;DU MP OU R CALLER' S ADDRESS 

; ;AND E XIT 

GLOt:i AL <DEV . KB,TTLINK,TT L NK S> 
.SBTTL UTILITY ROUTINE S FOR TERMINAL LINKS 

;+ 
DEt'TLK - SET A USER'S TALK STATUS TO THE DEFAULT 

Rl -> DOB 

PRIORITY I S PRS 

CALL DE FT LK 

OEFTLK: :BIT 
BNE 
MOV 

tLS.STY ,TTLNKS(Rl) ;;SHOULD WE KEEP THE LINK STAT E THE SAME ? 
10$ ;;YES , HE REQUESTED .STAY 
tLS . QRY , TTLNKS ( Rl) ; ; SET DEFAULT TALK STATUS 

•• OPTK .-4 "" PATCH "" DE FA ULT TALK STATUS 
10$: RETURN ;;THAT'S ALL ••• 

GLOB AL <TTLNKS > 
; + 

LNKSPC- SPECIAL FUNCTION HANDLER FOR THE TERMINAL LINK FUNCTIONS 

RO "" UNIT NU MBER TI MES TWO 
Rl -> DOB/PC B 
R2 • S PE CIAL FUNCTION CODE 
R3 - > XRB 
R4 ,. CALL I NG JOB NU MBER TI MES 2 
RS -> ( MAPPED ) XRB 

RETURN 

-OR-

ERHOH CODE 

LEGAL FUNCl'IONS A.RE: 

lUOOO 
10001 
l 0002 
l 0003 

SET f\ TERr.lNAL LINK 
BREAK ALL A TERMINAL'S LINKS 
SET TALK STATUS 
READ TALK STA1'l1S 

LNKSPC: :BIC 
CMP 
BH I 
hSL 
J MP 

t l0000,R2 
R2, t 3 
!OS 
R2 
@JOS(R21 
PRVIOL 

;MAKE TtlE FUNCTION CODE 0 TO 3 
; IS TH IS VALID? 
; NOPE, ERROR 
;R2 HAS FUNCTION CODE TI MES NO 
;DISPATCH ro THE ROUTINE 

lOS: ERROR ; I NV A LID FUNCT!ON CODE 

. SB TTL 

CALLX MAPPE D,RS,CRELN K ;CREATE A LINK 
RETURN : AND WE' RE DONE 

. WORD 20S 

.WURD BRKSPC 

. WORD SETL KS 
• WuRD RDLNKS 
MODI Fl ERS POR CRE ATE A 

; CREATE A LINK ( MAP PED) 
;BREAK A LINK ( MAPPED ) 
; SET TALK STATUS 
; READ TALK STATUS 

LINK 

• t:i.:,ECT !I lGH ;MODI PIER~ FOR . SPEC (PRIVILEGED) 

;DON'T PRINT WARNINGS CRL.NW . BLKB 
CRL . IG • BLKB ; IGNORE TERMINAL SETTINGS 

;SPY CALL CRL . SP • BLKB 
CRL . NO • BLKB ;DON'T QUERY USER 

; RESERVED 
;RESERVED 

• BLKB 
• BLKB 
• BLKB ; RESERVED 
• BLKB ; RESERVED 

UNORG 
; + 
; CRELNK - SPECIAL FUNCTION TO CREATE A LINK 

TMPORG TTMAPX 

CRELNK : :CALL 
BIT 
BNE 
CLRB 

lOS: BIT 
BNE 
BIT 
SEQ 
TST 
BEQ 

20$: ERROR 

30S: HOV 
MOVB 
CMP 
BLO 
ERROR 

4 0$: ASL 
CMP 
BNE 
ERROR 

SOS: HOV 
SPLC 
BITS 
BNE 
TSTB 
BEQ 
BIT 
BNE 

60S: ERROR 
70S: BIT 

BNE 
CMP 
BNE 
TST 
SEQ 
ERROR 

CH KDET ;ENS URE THAT THE USER IS ATTACHED 
t JFPRIV!JFSYS!JP NOPR,@JOBF ;IS USER PRIV'D? 
1 OS ; YES, PRESERVE PARA METERS 
1 (R3) ;NOT PRIV'O, CL EAR PARAMETER 
t LS.SPY,TTLNKS{Rl) ;IS TERMINAL SPYING? 
20S ;YES, SO ERROR 
I CRL.SP , (R3) ;DOES HE WANT TO SPY? 
30S ;NO 
TTLINK (Rl) ; IS HE LINKED? 
30S ;NO , HE CAN SPY 
I NUSE ; ERROR - CAN'T LINK AND SPY AT THE SAME TI ME 

Rl, - (SP) ; SAVE DOB POINTER 
(R3) , R2 ;GET KEYBOARD TO LIN K WITH 
R2, t CNT.KB ;IS IT LEGAL? 
4 0S ; YES 
NODEVC ;KEYBOARD NU MBER IS OUT OP RANGE 
R2 ; KAK E IT KEYBOARD " 2 
RO , R2 ; SAME TERMINAL? 
SOS ;NO, THE PARAMETER IS OK 
BADFUO ; ERROR - CAN 'T LIN K TO YOURSELF 
DEV.KB(R2) , R2 ;R2 - > DOB ro LINK TO 
S ; ;GO TO LEVEL S FOR SAFETY 
tl, DDJBNO ( R2) ; ; IS TER MINA L DISABLED? 
60S ;;YES, SO OON ' T LIN K 
ODJBNO(R2) ; ; IS TER MINA L IN USE? 
60S ;;NO , SO HE CAN'T LIN K 
tDDCONS,DDCNT(R2) ;;IS THIS THE CONSOLE? 
70S ; ;YES, IT SEEMS OK TO LINK TO 
NOTAVL ; ; ERROR - CAN ONL Y LINK TO A JOB'S CONSOLE 
I LS . SPY,TTLNKS(R2) ;;TERMINA L SPYING? 
90S ; ;YES, FAKE THAT HIS TALK IS OFF 
TTLINK (Rl) , TTL INK (R2) ; ;ARE THEY ALREADY LINKED? 
SOS ;;NO WAY 
TTLINK(Rl) ;;POSSIBLY, OR ARE THEY BOTH NOT LINKt::D? 
SOS ;;NIETHER OF THEM ARE LINKED 
NOTCLS ; ; ERROR - THEY ARE ALREADY LINKED 

GLOBAL <DEV. KB, TTL INK, TTLNKS > 
SOS: BIT I CRL.IG!CRL.SP , {R3) ;;IGNORING STATUS OR SPYING? 

BNE 100$ ; ;YES, SKIP CHEC KS 
BIT tLS,RCV,TTLN KS(R2) ; ;LINKS ALLOWED? 
BNE lOOS ;;YES , DON'T SAY ANYTHING 
BIT I CNL .NQ, (R3) ; ; IS IT OK FOR US TO WAR N HIM? 
BNE 90S ;;NO, JUST GIVE AN ERROR 
BIT tLS . QRY,TTLNKS(R2) ; ;DOES USER WANT TO BE WARNED? 
BEQ 90S ;;NOPE . 
MOVB OOUNT(Rl) ,RS ;;PICKUP TERMI NAL NU MBER 
MOV R2 , Rl ;;AND GET DOB OF TERMINAL TO NOTIFY 
MOVB ODUNT(Rl) ,RO ;;PICKUP KEYBOARD NU MBER TO NOTIFY 
ASL RO ;;AND MAKE: TT 11 2 
CALLX ASCOUT,RS,CRLP . 0 ;;OUTPUT A <CR/LF > 
CALL 210$ ; ;ANO THE KEYBOARD NU MBER 
CALLX ASCOUT, RS, TRYLNK ; ;AND SAY THAT SOME O NE CALLED 
CALLX CH KLIN ; ;START UP THE LINE 

90S: ERROR PRVIOL ;;ERROR - TERMINAL NOT RECEIVING LINKS 
lOOS : MOV TTLJMK (Rl) ,R4 ;;IS OUR CALLEH LINKED? 

BNF. 130S ;;YES 
HOV TTLINK(R2) ,R4 ;;JS OUR DESTINATION LINKED? 
BNE l20S ;;YES 
BUPPER GETSML,,20. ;;GET A BUFFER LEAVING 20. JN nn: POOL 
BVC llOS ; ;WE fl/WE ONE 
ERROJ< NOBUFS ; ; ERROR - OUT OF SMALL BUFFERS 

110$: MUV N4,TT LlNK(Rl) ;;POINT TO BUFFER 
MOV R4, TTLINK(R2) ;;IN BOTH DDBS 
ADD IL T .NX T,R4 ;;POINT TO LINK TO NEXT 
MOV LtlKLST,RS ;;GET FIRST LINK TABLE 
BEO 115S ;;NONE TllERE 
MOV R~ 1 (R 4 ) ;;OUR LINK TO NEXT JS Tilf. CURRENT F1RST LINK 
TST (R5)i ;;R5 - " LT.PRY OF O LD LINK 

. ASS UME LT.PRY EQ LT.NXT-t2 
HOV R4, (RS) ;;L INK THE NEW TABLE TO Tttl: OLD ONF.@ LT .PRV 

l15S: MOV R4, LNKJ.ST ;;WE ARE MOW TllE TOP OF Tit[ LINKED LIST 
TST (R 4 )-t ;;R4 - , LT . PRV OF NEW LINK 

.ASSU ME LT.PRV EO LT.NXT-t2 
MOV tLNKLST,(R4) ;;TH E PREVTOUS LINK IS THE ROOT OF THE TABLE 
BIC t37,R4 ;;POINT BACK TO TflE BUFFER ' S START 
HOV t2,(R 4 ) -t ;;INITIALLY, TWO ENTRIES EXIST 
MOVl3 DOU NT ( Rl) , ( R4) -t ; ; LOAD KEYBOARD NUMBERS 
MOVB DDUNT(R2) , (R 4 )-t ; ; INTO TttE TABLE 
BR lROS ; ;AN D EXIT 

120S: MOV R2,RO ;;SAVE R2 
MOV Rl ,R2 ;;R2 - > DOB WITHOUT LINK 
MOV RO,Rl ;;Rl - > DOB WITH LINK 
BR l50S ; ;NOW PROCESS TlllS INSANITY 

GLOBAL < LNKLST , CRLF . 0 , TTL INK, TTLNKS > 
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140$: 

150S' 

160S ' 
nos, 

18U$: 

GLOBAL 
l~OS: 

MDV 
SEQ 
MOVB 
MOV 
TST 
ADO 
ADO 
CMPB 
SHI 
/'\DVB 
MOVB 
MDV 
TST 
HOVB 
HOVB 
ASL 
MOV 
MOV 
SOB 
MOV 
CALL 
BR 
CMPB 
BNE 
ERROR 
MDV 
MDVB 
INC 
ADO 
MDVB 
MDV 
BIT 
SEQ 
BIS 
BR 

TTLINK(R2) ,RO ; ;ARE BOTH TERMINALS LINKED? 
150$ ; ;NO , REAL CRAZINESS OOESN'T HAPPEN 
(R 4 ) ,RS ; ;GET USER COUNT PROM OTHER USERS LINK TABLE 
R4, R2 ;;COPY OTHER USER'S LINK TABLE POINTER 
(R2)+ ;;ADVANCE TO FIRST ENTRY IN TABLE 
R5,R2 ;;POINT R2 PAST LAST ENTRY IN TABLE 
(RO) ,R5 ; ;RS NOW HAS TOTAL NUMBER OF LINKED TERMINALS 
R5,t26 . ;;MORE THAN 26. TERMINALS? 
160$ ; ;YES, OH LORD! 
R5,(R4) ;;UPDATE SIZE OF NEW LINK TABLE 
(RO) ,RS ; ;GET OLD LENGTH 
RO,-(SP) ; ;SAVE POINTER 
(RO)+ ; ;AND POINT TO START 
(R0),(R2)+ ;;COPY ENTRY 
(RO)+,Rl ;;AND PICK IT UP 
Rl ; ;MAKING IT KB 2 
DEV.KB(Rl) , Rl ; ;Rl -> DOB 
R 4 ,TTLINK(Rl) ;;POINT DOB TO TABLE 
RS,140$ ;;AND LOOP 
(SP) +,R4 ; ;GET POINTER 
UNLINK ; ;UNLINK THIS BUFFER AND RETURN IT (PAR6 ) 
180$ ;;END OF THIS MADNESS! 
(R 4 ) , f 26. ;;ARE WE FULL? 
170$ ; ;NO, LET HIM ENTER niE TABLE 
NOROOM ; ;ERROR - LINK T ABLE FULL 
R4,TTLINK(R2) ;;PUT POINTER IN DOB 
(R 4 ) ,R0 ; ;GET SIZE 
(R 4 )+ ;;POINT TO FIRST AND SET SIZE 
RO ,R4 ; ;POINT AFTER LAST 
DDUNT (R2) , ( R4) ; ;AND STORE THIS 
(SP)+ ,Rl ; ;RESTORE DOB POINTER 
f CRL.SP, (R3) ;;DOES HE WANT TO SPY? 
190$ ;;NO, DON'T PLAY WITH THE DOB 
t LS.SPY , TTLNKS(Rl) ;;THIS TERMINAL IS NOW SPYING 
220$ ; ;SKIP ANNOUNCEMENT 

<DEV. KB, TTLINK, TTLNKS > 
BIT f CRL.NW, (R3) ;;SHOULD WE NOTIFY? 
BNE 220$ ;;NOPE 
MOVB DDUNT(Rl) ,RS ;;GE'T KEYBOAAD NUMBER 
MDV RS, RO ; ; ALSO INTO RO 
ASL RO ; ; MAKE IT TIMES 2 
CALLX ASCOUT, RS ,ANNLNK ; ; PRINT SUCCESS ANNOUNCEMENT 
CALL 210$ ; ;PRINT IDENTIFIER 
CALLX ASCOUT,RS,CRLF.0 ;;AND 00 A <CR/LF > 
CALLRX CHKLIN ; ;STARTUP LINE 
CALLX ASCOUT,RS ,ANLNKl ; ;OUTPUT •Ke • 
MDV RS ,R3 ; ;GET KEYBOARD NU MBER 
CALL NUMOUT ; ;AND OUTPUT IT 
CALLX ASCOUT,RS,ANLNK2 ;;OUTPUT •1• 
MDV JOBJD2,R2 ; ;GET SECOND JOB DATA BLOCK 
MOV J2PPN(R2) ,R2 ; ;NOW GET THE PPN 
MDV R2 , R3 ; ; AND SAVE IN R3 
SWAB R3 ; ;GET THE PROJECT CODE 
SIC t '"C<377 > ,R) ;;AND TRASH THE PROGRAMMER 
CALL NUJIK)UT ; ;OUTPUT IT 
CALLX RSXCHR,RS,OS4 ;;OUTPUT A•,• 
MDV R2,R3 ; ;GET PPN AGAIN 
BIC t '"C<377 > ,R3 ; ;THIS TIME GETTING PROGRAMMER 
CALL NUMOUT ; ;OUTPUT IT 
CALLX RSXCHR, RS,' J ; ;OUTPUT A • J • 
RETURN ; ; NOW WE' RE OONE 

GLOBAL <CRLF. 0> 

UNORG 
;+ 
; BRr..~rC - SPECIAL FUNCTION 'ro BREAK A LINK 

BRKSPC: :CALL 
SPLC 
CALLX 
RETURN 

CHKDET ;CHECK IF THE USER IS ATTACHED 
S ; ;UP TO LEVEL S 
MAPPED,RS,BRKLNK ;;BREAK THE LINK 

; ;AND OFF 

'+ BRKLNK - BREAK A TERMINAL'S LINKS 
UNLINK - UNLINK A LINK TABLE AND RETURN IT TO THE MONITOR'S POOL 

Rl - > DDS 
R4 - > LINK TABLE (FOR UNLINK) 

CALL MAPPED, RS, BRKLNll: 
-OR-

CALL MAPPED,RS,UNLINK 

Rt:TURN WITH ALL REGISTERS PRESERVED 
-OR-

RS "' RANOOM (F'OR UNLINK) 
;-

TMPORG TTMAPX 

• ENABL LSB 

BRKLNK: : REGSCR ; ;SAVE ALL REGISTERS 

MDV TTLINK (Rl) ,R4 ;;PICK UP LINK TABLE POINTER 
BEQ 60$ ;;NONE , SO 00 N01'11INC 
B!C fLS .I.NK !LS . SPY ,TTLNKS(Pl) ;; Cl.F:/\R LINK FLAC:S 
CLR TTLINK(Rl) ;; C l,r.AR LINK PO INTFll 
MDVO (R 4 ) ,R 2 ;; GF:T LINK COUNT 
MDV R4,R3 ;;COPY POINTEk 
TST (R3) + ; ;/\ND PO INT 1'0 START 

1 OS' C MPB (R3) +,DDUNT(Rl) ;;IS TIIIS OUR r.NTHY? 
BNE 10$ ; ;NO , I.OOP 
ADO R 4 ,R2 ; ;R2 -' LAST E~JTRY - 1 
MOVB 1 (R2) , -(R3) ; ; UPDATE LINK T/\BLF: 
DELB (R 4 ) ; ;AND USF: R COU NT 
CMPB (R4) , f l ;; ONLY ONE USER LEF'T? 
BNE 20$ ; ;NO 
MOVB 2( R4 ) ,RO ;;GET UNIT NUMRER 
ASL RO ; ;MAKE THI S UNIT NUMB ER " 2 
MDV DEV. KB (RO) , Rl ; ; PI C K UP DOB ADDRESS 
SIC I LS.LNK!LS.SPY,TTLNKS(Rl) ;; CLEAR FLAGS 
CLR TTLINK(Rl) ;;AND REMO VE POINTER 
BR UNLINK ; ;DUMP BUF'FER AND EXIT 

20S' MOVB (R 4 ) ,R2 ;;GET LINK COUNT 
TSTB (R3)+ ;;POINT TO END+ l 

JOS' MOVB -(RJ) ,RO ;;GET KEYBOARD NUMBER 
ASL RO ; ; MAKE IT KEYB OARD " 2 
MDV DEV.KB ( RO ) ,Rl ;;Rl ->DOB 
BIT tLS . SPY,TTLNKS(Rl) ;;SPYING TERMINAL? 
SEQ 60$ ; ; NO , LINK CAN STAY 
SOB R2,30$ ;;LOOP FOR MORE 
MOVB (R 4 ) ,R2 ; ;RE-GET LINK COUNT 

40 S' MOVB ( R3 )+ ,RO ;;GET KEYBOARD NUMBER 
ASL RO ; ; MAKE IT * 2 
MDV DEV.KB(RO) ,Rl ;;PICK UP DOB ADDRESS 
B!C I LS, SPY! LS. LNK, TTLNKS ( Rl) ; ; CLEAR F'LAGS 
CLR TTLINK { Rl ) ; ;AND REMOVE POINTER 
SOB R2,40$ ; ;LOOP FOR ALL ENTRIES 

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 . Ideal 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 : 

~lye ()ffi services, inc. 
P.O. Box 160 

Plymouth, IN 46563 
(219) 935-5121 

CIRCLE 42 ON READER CARO 

RSTS 
RESCUE 
SQUAD 

We salvage all kinds of disasters: 

• unreadable disks • ruined UFOs and MFDs 
repaired • immediate response 

• on-site • telephone DIAL-UP 
• software tools • custom recovery 
• 90% success to date 

• more than 1 GB rescued to data 

Brought to you by 

On-Track Systems, Inc. 
and a well known (and read) 

Disk Directory expert. 
CALL 24 HOURS 

215-542-7133 
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UNLINK: :MOV 
MOV 
BEO 
TST 

. ASSU ME LT. PRV 
MOV 

50 S: BUF'F'ER 
60S: RETURN 

LT.NXT(R4 ) ,RS ;;GET LINK TO NEXT TABLE @ LT.NXT 
R5 , @LT.PRV(R4 ) ;;LINK NEXT TABLE TO PREVIOUS TABLE@ LT.NXT 
50$ ;;THIS IS A LINK TO NOWHERE (LAST TABLE) 
{RS)+ ; ; POINT TO LT. PRV 
EQ LT.NXT -t 2 
LT . PRV(R 4 ) , (R5) ;;LINK NEXT TABLE TO PREVIOUS TABLE 
RETS ML ; ;RETURN BUF'FER 

;;ANO EXIT 

GLOHAL <DEV .KB,'I'T.LINK,TTLNKS > 

.DSABL LSB 

U NORG 

'+ ; SETLKS - SET A TERMINAL ' S TALK STATUS 

SETLKS : :CALL 
CLR 
BIT 
BNE 
MOV 

• • KSPR 
BIC 
BIT 
BEQ 
ERROR 

lOS: SIC 

'+ 

MOV 
RETURN 

CH KO ET ; ENSURE ATTACHEDNESS 
R4 ; INITIALLY NO PRIVILEGED BITS 
t JF'PRIV ! J F' SYS!Jf'NOPR, @JOBF' ;IS CALLER PRIVILEGED? 
10$ ; PRIVILEGED, SO DON'T MASK FUNCT I O NS 
t LS.STY,R 4 ;R4 HAS TIIE PRIVILEGED BITS 
.- 2 ; ; .,. PATCH ... MODES TIIAT ARE PRIVILEGED 
R4, ( R3) ; CLEAR THE PR I V 'D BITS fOR NON-PR IV 1 D US ERS 
R4 ,TTLNKS(Rl ) ;ANY PRIV ' D BITS S ET NOW? 
10$ ;NOPE, LET TIIIS PASS 
PRVIOL ; SORRY •• • 
ILS . SPY!LS.LNK, (R3) ; CLEAR OUT THE · sYSTEM• BITS 
(R3) ,TTLNKS(Rl) ;SET THE TALK STATUS 

;AND EXIT 

; ROLNKS - READ A TER MINA L ' S TALK S TATUS 

RDLNKS: : CALL CHKDET ; ENSURE ATT ACHEDNESS 
TST (RS) -+- ;ADVANCE TO XRBC 
MOV TTLNKS ( RI ) , (RS) ; RETURN LINK STATUS 
BIC ILS.SPY!LS.LNK, (RS) ;CLEAR THE SYSTEM S T UFf 
RETURN ; BACK TO THE USER 

'+ ; CHKDET - CHt:: CK IF A USER IS DETACHED 

CHK DET: :CMPB 
BNE 
BlT 
BEQ 
RETURN 

DDJBNO(Rl) ,JOB ;IS USER ATTACH ED 
lOS ;NO 
tDDCONS, DOC NT ( Rl) ; YES, BUT IS TII IS TIIE CO NSOLE? 
10$ ;NO IT ISN'T 

; EVERYTHI NG' S COOL 

10$: ERROR Dl::T KEY ; GIVE HI M AN ERROR 

GLOBAL <TTLINK,TTL NK S > 

:+ 
CH KLNK - CH ECK LINK FLAGS 

CALL CH KLNK, RS, <MASK TO TEST > 

• ENABL LSB 

CHK LNK: : CALL 10$ ;;LINKS IN USE? 
BIT (RS)-+- , @TTLI NK (Rl) ;; DO THE TEST . 
RETURN RS ;;AND EXIT 

'+ SETLNK - SET LINK FLAGS 

CJ..LL SETLNK,RS, <MASK TO SET > 

SETLNK::CALL 10$ ; ;L INKS IN USE? 
BIS (RS) -+-,@TTLIMK (Rl) ;; SET TllE BITS 
RETURN RS ; ;AND EXIT 

,. 
; CLRLNK - CLEAR LINK FL AGS 

RSTS/E USERS 

SYS CALL LIBRARY 

FOR 

RT- II a RSX EMULATORS 

$500/CPU 

AVAILABLE 9 TRACK TAPE ON LY 

CONTACT : 

C. MUSUMECI 

NATIONAL PUBLIC RADIO 

2025 M ST., N.W. 

WASHINGTON, D.C. 20036 

202 - 822 - 2644 

CIRCLE 19 ON READER CARD 

CALL CLRl~NK , RS, ~ MASK TO RESET > 

CLRLNK: : CAl.L 
BIC 
RETUR N 

10$ ;;LINKS IN USE? 
(R5)-+ , @TTL1N K (Rl) ;; CLEAR TllE BITS . 
RS ; ;AN D EXIT 

10$ : TST TTLlNK(Rl) ;;LINKS JN USE? 
BNE 
TST 
TST 
SEZ 

RETURN 

20$ ; ; YES . 
(SP)-+- ; ; NO, DU MP CALLER 
(RS)-+- ;;SKIP ARGU MENT 

;;SET ZERO FLAG FOR FAILURE 

20 $: RETURN 

RS ; ;AND EXIT 
;;NORMAL EXIT 

. DS AB L LSB 

GLOB AL <TTLINK > 

'+ NU MvUT - OUTPUT AN INTEGER 

Rl - > DOB 
R3 • NU MBER TO OUTPUT 

CALL NUMOUT 

:-

TMPORG 

NUMOUT: :REGSCR 
CLR 

10$: CL R 
OlV 
ADD 
MOV 
I NC 
MOV 
BNE 

20$: MOV 
CALL 
SOB 

30$: RETURN 

UNORG 

• ENOC ; I NCSLK 

TTMA PX 

R5 
R2 
11 0., R2 
t6 0 ,R3 
R3 , -{SPJ 
R5 
R2 , R3 
!OS 
(SP) t, R2 
CHOUTE 
RS , 20$ 

• If EO lNCSLK 

;THIS GOES IN THE PAR6 PART 

; ;SAVE ALL REGISTERS 
; ;RS WI LL BE BYTE COU NT 
;; CLEAR MSB FOR DIVIDE 
;; DI VID E BY 10. 
; ; CONVERT 1U ASCII 
; ; PUSH NUMBER 
; ; ADJUST BYTE COU NT 
; ;AND S ET UP FOR ANOTHER DIVIDE 
; ; LOOP UNLESS WE ' RE DO NE 
; ;RESTORE DIGIT 
; ;A ND OUTPUT IT 
; ; LOOP fOR HORE 
; ;EXIT (R ES TORING REGISTERS) 

. SBTTL S K1P AN ARGU MENT AND RETURN 

,. 
RTSRS - SKIP AN ARGU MENT AND RETURN 

CALL RTSRS, RS, <ARG> 

TH IS ROUTINE IS NE EDED If TER MINAL LINKS ARE NOT G ENERATED 

THE Z FLAG IS SET ON RETURN • 

RTSRS: CMP (RS),(RS) -+-
RETURN RS 

.ENDC ;INCSLK 

. IF NE INC SCH 

; S KIP ARGUMENT AN D SET ZERO FLAG 
; AND GO BACK 

. SB TTL INPUT CHARACTER JU MP V ECTORS ARE DEFINED HERE 

TMPORG TTMAPX 

TISDSP: DEFVEC 

IN . CE : 
IN . er: 
IN.CW: 
IN . CX : 
IN.CY : 

DEFVEl.: 
DEt-'VEl.: W 
DEFVEC X 
DEFVEC Y 

. OSECT 

• BL KW 
. BLKW 
• BL KW 
• BL KW 
• BL KW 

UNORG 

• ENDC ; I NC SC H 

;DEFINE O FfSETS 

;CONTROL/ £ 
;CONTROL/ f 
;CONTROL/ W 
; CO NTROL/X 
;CONTROL/ Y 

.SBTTL DEflNE USE f UL ASCII STRI NGS 

TMPORG TTMA PX 

. ENABL LC 

. Ir NE INCSCX 

TTICXC:: .ASCII 'AX% < 1 5 > <12 >< 200 > 

• ENDC ; I NCSCX 

• IF NE I NCSCY 

DETMSG:: • AS Cl I < l S >< l 2>\Det a ch l n q ••• \ < l S> < 12 ><1 4 >< 200 > 

• ENOC ; INCSCY 

• If NE lN CSL K 

MINLNK: : . ASCI I <1S >< l2 > %Link from \ < 200 > 

ANLNKl: : .ASC I Z %KB% 

ANLNK2::.ASCJZ \ f\ 

TRYLNK:: .AS CII \ attempted to link to you.\ <1 S >< l2 >< 12 >< 200 > 

. ENOC ; I NC$L K 

• DSABL LC 

• EVEN 

UNORG 

• END 
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• G/T!L1TtL/V<cr> 
Tai., T'LIC •IN: C0'1 "'0N , 11.E iNE L, :;-. : CV'-"' IG1 I~: Cott.(-.,, T !L<.::,. > 
•4l< c r» 
1Q ~.1(11 ') . S4V<cr> 
L ~N~ s, l J h( )/(" 1 N: c .. ~,. c ... . (;: iHH: L ,:)( : '.:'1N "' I~ . IN :(M!::C .. , .. ,DEF, L JlrU, !<e r > 
<e1oc> • GI T l:J\IR/V<cr> 
TTOVlll(<cr> 
•A l<c,.> 
LINKSIC<et» 
<es c> •'l <cr> 
IN: II ST Sec ,. > 
• fl( Cf") 

(4 , 4) SYS::.CF, c~c 

• G/ LifrrU S,LINJ.S/V<c ,. > 
l I NII. S,L lh(S/C• IN : CO "'M Ch, J.E Oihfl, :> 11.: COhoF IG , I h: C ME( -., lB CE F, LI,., .. S< cr» 
•l l<cr» 
U ~l CllO.S.t.V<c r > 

TTOPhF, TT OPNF / ( •IN :C Cl',. Ch , ( ~ ~t.;L , C(: TT OP "'"' <er» 
<e sc> • Ci/ LfN(Stv<cr> 
LJN(S/C<c,-> 
•.t.I <c r > 
TT OPNF/ (<c;r» 
< etc > •V <cr> 
11• :llSTS<c,.> 
•EA <c ,. > 

I hope that this monitor extension is 
useful. If you have any comments, sugges
tions, or "wishes" for future articles, please 
drop me a line. A complete source distribu
tion of terminal links is available. To order, 
please send check or money order to: Soft
ware Techniques. Inc.. 5242 Katella, Los 
Alamitos, CA 90720 

The order numbers are as follows: 
$50 A1080-YD (9-track 800 BPI magtape) 
$50 A1080-YM (9-track 1600 BPI magtape) 
$20 A 1080-YZ (Printed listing only) 

Purchase orders will not be accepted. 

••• 

• How to make your DEC 
computer talk to almost 

any other computer.* 
Send the data to our INSTOR/ 80, where it's written on an 8 " diskette in IBM 
3 741 format. Then read the diskette into the other computer. If your other 
computer can 't read IBM's format , connect your I STOR/ 80 to it. Fast and 
simple. Standard RS-232 interface. Standard diskette media. To get your 

computers talking to each other, 
..I call our sales people at I STOR. 
~ ( 415) 326-9830. 

f=:::Z:~et!IZ!!:::t1•1:ii111D-~ • micra's, min i's, data entry and capture 

--- .,__. -- .. 

syste ms, and nearly anything using RS-232. 

insfi>l 
175 Jefferson Drive 
Menlo Park, CA 94025 

CIRCLE 85 ON READER CARD 

RSTS PROFESSIONAL 
Box361 . Ft. Washington, PA 19034-0361 . (215)542-7008 
D PAYMENT ENCLOSED for one year's subscription (6 issues). 

US 3rd class. $35 I Canada & US 1st class. $50 I 
All other countries air mail. $60. payable in US dollars. 

D BILL ME for one year's subscription: 
D US 3rd class I D Canada or US 1st class I D Other foreign. 

Please send BACK ISSUES circled: Vol. 1. # 1 
D $1 O per issue enclosed. Vol. 2. # 1 
D Bill me for $12.50 per issue. Vol. 2. #2 

D Send me a RSTS PRO 
Tee Shirt - ' 6.95 

Vol. 2. #3 
Vol. 2. #4 
Vol. 3. #1 

Vol. 3. #2 
Vol. 3. #3 
Vol. 3. #4 

Address 

------------------- Suite _____ _ 

City/State/Zip ----------------------

Country ___________ Phone ( 

FREE CLASSIFIED AD WITH SUBSCRIPTION !! 
Your first 12 words are absolutely FREE. only $1 .00 per word thereafter. 
Use the space provided below. 

V3.4 
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DEC 
• • • • 

$AVE WITH DEC COMPATIBLE PRODUCTS 

8-64 LINE DH11 ON ONE HEX CARD 
V2 PRICE TWICE THE PERFORMANCE 

;)€ 
EMULEX 

-
~ I • ;. 

CIRCLE 53 ON READER CARD 

December 1981 

TSXplus 
AN ALTERNATIVE TO RSTS 

By Ed Judge, Northampton. MA 01060 

I am writing this little piece to acquaint the RSTS user with another 
timesharing operating system that runs on DEC computers, TSX and TSXplus. 
Both are from S&H Computer, in Nashville, Tennessee. They are quite popular 
among smaller (11-03,23,34) system owners. 

S&H Computers was founded in 1974 by Harry R. Sanders, who is still presi
dent. He was a professor of Electrical Engineering at Vanderbilt University, 
teaching Digital Circuits and related electronics. Phil Sherrod, one of the principal 
writers of the system, was helping develop an operating system and later a FOR
TRAN compiler for a Xerox Sigma 7 computer. They got together and TSX was 
written. 

TSX, the first available system in this line, was available around 1976. It ex
ecuted with the RT11 monitor as a program that controlled who was in core and 
how long he stayed there. It used only 64K of memory and swapped workspaces 
to a file on disk storage. With hard disks, performance with 2 or 3 terminals was 
acceptable. It cost $1200 and had a spooler. 

When memory above 64K was available. an XM option was made available 
that allowed the upper memory portion to be used as a swapping area, and when 
it was filled, it would swap to disc. Later, a device handler (VM.SYS - Virtual 
Memory) was created that treated the extra memory like a disk (and is still 
around in public domain). The swap file was placed there. speeding up response 
time significantly. These were the hot setups among TSX users until TSX-Plus 
became available in August 1980. 

TSX-Plus is like RSTS, and in most instances, runs as fast or faster than 
RSTS. but costs only $2000. It maps user jobs into extended memory and ex
ecutes them there. It can use all 256K of memory available with the 18 bit ad
dress capability of the 11-23 (or whatever) in a very efficient manner. A 22 bit 
system will be available later when the 22 bit QBUS becomes available from DEC. 
The small overhead it introduces and its simple but efficient time slice algorithm 
are the secret of its fast response time. It has a protected environment for each 
user space. spooling, spooling backup, forms support for the spooler, dynamic 
alteration of constants in the memory swapping algorithm that allows the 
priviledged operator to optimize the system to the current workload, logon and 
system usage accounting. It has a debugger that can be loaded into the system 
without the need of linking it to the program in question. lnterterminal message 
facilities allow notes to be passed, printed on the terminal at log-on time. Both 
of these systems show the single user an RT11 environment having a max of 
56KB workspace, with certain enhancements mentioned below. They are a few 
restrictions. as certain commands from the single-user RT11 environment would 
be unacceptable in a multiuser system. 

Terminals can be locked to certain jobs or devices, so that any nonpriviledged 
users cannot peruse the system. Records can be locked to one job or shared. Many 
different terminals are supported, and protocols for many are available, which 
set pagesize, rubout mode, clear screen if appropriate. Xon-Xoff. etc. Multiplexer 
lines as well as standard serial and parallel lines are supported. along with 
modems and timeout. More than 15 lines can be connected, the writers claim, 
although the most I have seen is 6 terminals and 3 printers on an 11-23 with 
256KB (with very good response times, I might add). TT buffers, data caches, and 
the performance monitor are stored in extended memory to preserve useable 
workspace memory. A user can have a full 56KB of workspace without any 
system code taking up space. A full-featured BASIC can be loaded and will still 
leave over 40KB of useable memory. If this space is not needed, the memory limit 
can be lowered to permit more users in core. 
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Device directory file caching is used to enhance speed on lookups. and an op
tion to cache whatever device directory you would like can further speed up pro
grams. A priviledged user can set this at runtime. A performance monitor can be 
run to see what the system is doing. and a graph of system memory usage can 
then be printed out and used to make decisions on how to further improve soft
ware performance. It also allows the priviledged user to lock certain time-critical 
or real-time jobs in core. and can give special jobs direct access to the 1/0 page. 
System and time statistics are continuously available. such as 1/0 CPU. Idle and 
Swapping times etc. for further optimizing the systems response. 

Virtual lines allow a single terminal to control many separate jobs at once. 
and detached jobs run independent of any terminal. Command files are executed 
as though they were system commands. They can also pass several parameters 
to the file about to be executed. When an input is made, the system first looks on 
the system disc for an image file of that name, passing the listed parameters. if 
any. It continues to look. first for a command file on the system disk. then a com
mand file on the storage disk. and finally, an image program on the storage disk. 
This allows you to effectively extend system commands with your own custom 
set of operations. 

Most important, it is easy to set up. Changes. such as adding new terminals 
and printers etc. can be done quickly, and the system regenerated and brought 
up in much less than 30 minutes. usually less than 10. This. along with the ability 
to dynamically change system constants such as the time slice constants and 
memory partitions at the terminal and watch the results. are what I find par
ticularly useful. Compare this to RSTS or RSX. especially the system generation 
times. 

My system (11-23, 256KB. FP. RL01. RL02. RX02) with an overfull compli
ment of handlers. buffers. options. etc .. occupies about 42KB. leaving about 
206KB for program space. responds extremely quickly. I have three terminals 
and 2 spooling printers. and unless I am running a disk sort. I see no noticeable 
lag in response time when all are operating. Changing system swapping 
algorithm constants can make significant differences in response. though the 
defaults are very good. Playing with them and watching the results on the per
formance monitor is very enlightening as to which type of programs take up 
system resources. 

There are some utilities and programs that cannot be run under TSX-Plus 
that run under RT11, noteably those that access the 1/0 page. When I wish to run 
these. I shut the system down by not allowing any logons. When the last user is 
off. the system automatically boots up RT11 . After I finish. I boot up TSX-Plus 
again (a matter of about 10 seconds) and away I go (there are certain advantages 
to a small system). 

TSX and TSX-Plus are trademarks of S&H Computers. Nashville. Tenn. • 

cartoon by Kevin Macey, Submitted by Peter Dick. Silver Programs. London 

FREE 
BASIC PLUS TWO 

LICENSE 
In the spirit of the holidays, 

Amcor has something special for 
those of you who are interested 
in our comprehensive line of 
software products, but do not 
have Basic Plus Two on your 
system. Through January 31, 
1982, Amcor will provide a 
Basic Plus Two license to you at 
NO COST (that's free!) if you 
license any two Amcor products. 
That's right, FREE, and in the 
process you will acquire the most 
advanced application products 
available for the PDP-11, RSTS 
world. 

Amcor software products are 
installed around the world and 
all over the USA. The founda
tion of Amcor application prod
ucts is AMBASE, the most com
prehensive DBMS/ Application 
Development Tool available for 
PDP-11, and soon for VAX 
computers. 

If you haven't looked at our 
software, now is a great time. 
Just drop us a note, or give us a 
call TOLL FREE at 1-800-
626-6268, we will be happy to 
answer any of your questions. 

~ 
amcor comf?.~.~~ corp. 

HeodQ001ters 1QOO Pk:mtside 01 LOUISVlne. '<Y 40299 ReglOnOI Offices NOllOnWlde 

CIRCLE 86 ON READER CARD 
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C L A S S I F I E D I Send Classified Ads to: RSTS Classified. P.O. Box 361 . Ft. Washington. PA 
19034-0361. •100 per word. first 12 words free with one year's subscrip
tion. [Be sure to include a phone number or address in your message.) 

Software Support from Free Lance Logic 
Santa Ana, CA (714) 979-7860. 

RSTS optimization done in Eastern 
Massachusetts, Call David, 327-9476 (nights). 

PROGRAMMING FLUID printed on coffee 
mug. $6.50 from VIA OZ, GPO Box 1241, NYC 
USA 10116. 

EFEL SYSTEMS High Quality Truly Interactive 
Software POB 21501 Tel-Aviv, Israel. 

Allied Data offers ERIS which allows you to 
build an input model to FINAR from your 
report files; increases accuracy and saves in
put time. ALLIED DATA (206) 456-3535. 

The ultimate RSTS/E performance tool! Call 
(614) 764-1585. 

BASIC-PLUS-2/RMS/COBOL 
Contracting assignments wanted by con
sulting firm in Boston area. Total ·of 24 years 
experience. Very competitive rates . 
617-646-9656 Tab Data Systems, Inc. 65 
James St., Arlington, MA 02174. 

Need Digital Software? Create your own with 
RSTS/E Application Generator. Call Tom 
Meredith (503) 245-1341 . 

Give 'em heck, buy DEC. Hello to all at Rose 
Hu Iman. 

McGrath Consulting Service, 15 yrs. program
ming & Design experience. RSTS/E Basic+ 
Dibol (415) 449-1428. 

RSTS/E PROFESSIONALS 
Positions now open in 

exciting WALL STREET projects. 

·TOP MONEY· 
-SUBCONTRACTORS WELCOr,1ED· 

Send resume or call: 
LINK SOFTWARE INC. 

P.O. Box 208, Wall Street Station, New York, 10268 
(212) 426-8921 

SAVE YOUR quarters, games for RSTS/E 
are here. Interactive, real-time games 
for VT52 and VT100 terminals. Some of 
the games available: 

BLKADE: As many as eight players try to 
force each other to collide with their 
growing tails on the screen. 

STRWRS: You have five minutes to 
destroy the Death Star with your single 
X-wing fighter. 

SUBS: Two players manuever around 
islands in an attempt to sink the other 
player's submarine. 

Games come on 9-track magtape with 
their own high-quality user manuals. 
Order the first game for $39.95, $29.95 
for each additional game. Individual 
manuals available for $9.95 each. 

Send your check, or write or call: 

INFINITY SOFTWARE CORPORATION 
2210 Wilshire Blvd. 

Suite 801 
Santa Monica, California 90403 

(213) 820-2702 

DEC BEST VALUES 
PRE-OWNED DEC EQUIPMENT 

BUYING ANO SELLING 
SYSTEMS • CPU 's • PERIPHERALS • TERMINALS 

OPTIONS • MEMORY • COMPATIBLES 

CALL DICK BAKER (305) 979-2844 

datawarel f:;~~~e~1e~c1 s1rce1 

l·ncorporio+ed Ft Lauderdale F1or1c1a 33309 
11 11 Telephone 1305! 979 284.! 

BASIC PROGRAMMERS. Well established 
RSTS time-share service located near San 
Diego running five 1170s and VAX is looking 
for programmers/analysts with experience in 
business/commercial applications. Basic 
Plus, Basic-2, or Vax-Basic experience re
quired. Send resumes with salary history to: 
NCCS, 2235 Meyers Avenue, Escondido, CA 
92025 (714) 745-6006. 

Southwest Automation Complete Computer 
Services Sales, Lease, Purchase, Repair, Soft. 
ware, Timesharing. (713) 371-9288. 

For Sale Xerox Sigma-9. Buy now, get free 
Mahendra! (306) 584-4632. 

Programmer required: RSX-11 M, Unibus 
Handler for OMA Data Cartridge System. PO 
Box E1425, Binghamton, N.Y. 13902. 

RSTS Time available. Bulk or Measured. Dual 
11/70's · Minneapolis Location Data Direc
tions Inc. (612) 333-0580. 

RSTS/E RT11 Consulting. Basic+, DIBOL, 
reason~ble rates. Horizon Computer Services 
(504) 469-1105. 

Effective Management Systems, Inc. 
Authorized Digital Equipment Distributor (414) 
251-6662. 

WANTED by Hobbyist, DEC PDP-11, LSl-11 
Software, parts, boards, manuals, peripherals, 
etc. Working or not. H. Kolesnik, 5277 S. Ken
ton Way, Englewood, Colo 80111, (303) 
779-5256. 

ORACLE - complete relational DBMS -
NOW AVAILABLE FOR RSTS! Call RSI (301) 
657-4475. 

Software Techniques, Inc., is happy to an
nounce the hiring of two new employees -
Wet Fleischman and Tom Mynar. 

TIMESHARING AVAILABLE on PDP 11/70 
RSTS. Software also. Call Wabash TimP. 
Share in Indiana (317) 448-1688. 

FOR SALE (2) RK05F, (4) MS11.JP. Call Ron 
Maclean (414) 743-8282. 

RSTSIE HEAVYWEIGHT 
Needed as in-house expert for sysgens, 
updates, optimization; consultant for ap
plications programmers. 20 + RSTS/E in
stallations on various hardware configura
tions. Northeast location, some travel. Ex· 
cellent salary and benefits. Gannett Co., 
Inc., Lincoln Tower, 15th Fl., Rochester, NY 
14604, (716) 546-8800. 

DELAWARE 
VALLEY 

TIMESHARING 
Eastern Pennsylvania 

Philadelphia 
South Jersey 

DEC 11/70 RSTS/E 
WORD-11 

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 desired and $6.95 for each 
shirt to: 
RSTS TEE-SHIRT, P.O. Box 361, Ft. 
Washington , PA 19034-0361 . 

Shirts available in adults sizes only: 
Small - Medium - Large - X-Large 

Suburban Phila. financial institution wants ex
perienced Basic+ Programmer. Reply to 
TSO, C/O M Systems, Inc., Box 361, Ft. 
Washington, PA 19034. 

Just how many [1,*] passwords do you use 
that are catchy and easy to remember?? 
' Lots of Luck from LOCK-11 (p. 49). 

DEC VAX 780 Memory MS 780-DB [.2MB] 
available now very cheap (215) 728-2760. 

SPREE - RSTS/E Extended Program Editor 
$200 (503)644-8073. 

r-------------
1 

:;: Send your articles of interest to the RSTS J 
en community to the RSTS Profea•lonal on I 

I a: mag tape in either RNO, PIP orWORD-11 I 
~ format. Eighty percent of this issue was 

i I- transmitted via tele-communications I 
I ::::> from author's mag tapes to phototype

< setting equipment and was not retyped. I 
• 
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NEWS 
RELEASES 

Occasionally we are requested to print news that may be ofinterest 
to the RSTS community. We are happy to offer this feature to our 
readers. We reserve the right to print only as time and space 
permit. We cannot return photos or manuscripts. Send news 
releases too RSTS News Release. P.O. Box 361. Ft. Washington. PA 
19034-0361. 

July, 1981 
SS! INTRODUCES FOUR NEW PRINTER 
SYSTEMS 
Fort Lauderdale, FL - A new family of four line 
printer systems, The QT Series, has been intro
duced by Southern Systems, Inc., computer 
printer company. 

The 300, 600, 1000 and 1200 [pm printer 
systems can be interfaced with computers from 
most manufacturers. Compatibility with the 
end-user's computer is guaranteed by Southern 
Systems. 

Parallel, synchronous serial or asynchronous 
serial operation of the printers is available. 

The quietest standard line printer on the 
market, The QT Series is built to handle 
intensive data processing applications . 

Operator-friendly standard features include 
operator-changeable bands, swing-open band 
gate, easy ribbon changing, excellent print 
quality, diagnostic display, membrane touch 
controls, form length select switch, 618 lpi and 
casters . The easy band change also automati
cally adjusts the printer to the new character set 
and to vertical alignment of the band. Special 
bands, including foreign language and OCR
A, are available. 

The QT series is easy lo maintain and offers as 
standard such convenient servicing features as 
double opening bonnet - front and rear, double 
tilt paper bail, captured cabinet hardware, 
swing-out PC board rack, edge-connected PC 
boards, high ESD levels and internal self-test. 

Standard configuration features also include a 
towel ribbon with deskew, casters, forms / align
ment and column scale, paper motion verifica
tion, computer controller and l/O cable, single 
print control; and multi-band sensing . 

The QT 300 and 600 lpm systems are 
available with both 132-column and 198-
column (condensed) formals . 

The QT-3 prints at 220 lpm with a 96-
character set, at 300 lpm with a 64-character set 
and at 360 [pm with a 48-character set. The 
QT-6 prints at 440 lpm with a 96-character set 
at 600 lpm with a 64-character set; at 720 lpm 
with a 48-character set. 

The QT-10 prints at 740 lpm with a 96-
character set, at 1000 [pm with a 64-character 

Southern Systems new QT Series offers printer systems 
that operate at 300, 600, IOOOand l 200lpm with compu
ters from DEC, DG, HP, Burrouqhs, TeIU Instruments and 
moat others. Compatibility with the end -user's computer is 
g-uaranteed by Southern Systems. The quietest standard 
line printer on the market, The QT Series is built to handle 
intensive data proceHinq appl ications. 

set at 1200 lpm with a 48-character set. The 
QT-12 prints at 890 lpm with a 96-character 
set; at 1200 lpm with a 64-character set and at 
1440 lpm with a 48-character set . 

Southern Systems provides complete printer 
systems for end-users, systems houses and in · 
the United States, United Kingdom and Europe. 
Speed ranges are from 200 lpm up to 1500 lpm. 

Southern Systems headquarters are located at 
2841 Cypress Creek Road, Fort Lauderdale FL 
33309. (305) 979-1000, (800) 327-5602. Teiex 
522135. 

November, 1981 
NEW uP WINCHESTER DISC CONTROLLER 
INTERFACES up to Two Seagate ST506 or 
ST512 Compatible Drives with LSI-11 and 
Offers DEC Software Compatibility 
Garden Grove, CA - A new low cost intelli
gent uP based Winchester Hard Disc Controller 
for interfacing two Seagate ST506 or ST512 
compatibile drives with RL01 / RL02 emulation 
is now available from DILOG (Distributed ' 
Logic Corp.), for use with DEC LSI-11, 11/2 or 
11 / 23 based computer systems . 

Designated the Model DQ604, the quad size 
board plugs into a single Q -bus slot for 
minimum space and power requirements . 

In operation the controller runs under the 
RT-1 1 and RSX-11 operating systems using 
standard DEC RL01 / RL02 drivers . A format 
diagnostic routine is supplied with each 
controller. 

Other features of the DQ604 include an 
on-board multiple device hardware bootstrap • 
bad sector mapping when formatting • auto
matic flawed media compensation for hard 
errors on the disk • automatic read retry for 
soft errors • and full sector data buffer to 
eliminate DMA latency . 

In addition, the controller includes an auto
matic self -test card edge LED to indicate 
successful microdiagnostics completion, and 
data protect to prevent erroneous data entry. 

Price : $2,050. each, Delivery : Stock to 45 
days A.RO., Direct inquiries to: Mr. Dennis 
Edwards, Nat'! Sales Mgr ., DILOG (Distributed 
Logic Corp.), 12800 Garden Grove Blvd 
Garden Grove, CA 92643, Phone: (714) S34-
8950, Telex: 681 399 DILOG GGVE. 

DILOG introduces a uP Winchester Disc Controller that 
interfaces two Seagate STS06 or STS 12 compatible 
drives lo DEC LSl- 11, 11/2 or 11 / 23 baaed computer 
systems, and offers DEC compatibility. 

September, 1981 
ALTERNATIVE TO COSTLY CPU COMMU
NICATION NOW AVAILABLE FOR RSTS 
AND VMS 
Bedford, MA - Clyde Digital Systems (CDS), a 
principal supplier of software for DEC systems 
since 1970, has recently made available for 
purchase a reasonably priced computer to 
computer communication utility named 
CALO UT. 

Originally developed by CDS as a means for 
direct delivery of its own software products and 
updates to client companies, CALOUT has 
been recognized as a valuable tool for increas-

ing the versatility for RSTS / E and VMS 
environments . 

By making use of industry standard com
munication equipment, CALOUT provides a 
cost efficient means for moving all types of file 
between computers in either direction. At any 
baud rate, CALOUTs error checking capability 
insures that all transfers, including binary, 
reach their destination correctly without 
distortion. 

CALOUTs flexibility suggests that it pro
vides an interesting alternative to more expen
sive file transfer packages. While built to 
facilitate inter RSTS or inter VMS dialogue, 
CALOUTs value is enhanced by its ability to 
allow non-binary data transfers to different 
operating systems and CPU's. 

Clyde Digital Systems is now making 
CALOUT available for your inspection and 
evaluation. Sale on approval is being offered to 
qualified buyers for a 30 day price of $25.00. 
The purchase price of this package is $895.00. 

For more information on CALOUT or other 
CDS products contact: Clyde Digital Systems, 
PO Box 348, Bedford, MA. (617) 275-6642. 

October, 1981 
SOFTWARE VENDORS NOW PERFORMING 
DYNAMIC, REMOTE, APPLICATION PACK
AGE DEMOS 
Bedford, MA - Clyde Digital Systems, Inc ., an 
international supplier of general application 
and utility software, reports widespread aquisi
tion of their DEM0-1 1 utility package by 
software vendors . Released early this year, the 
product is currently in use at over 100 user 
sites with sales expanding rapidly. 

According to the spokesman at Clyde Digital 
Systems, a vendor of an application package 
simply has the prospective customer dial up 
the vendor's computer as a normal remote 
user. The customer and vendor then make 
voice telephone contact. The customer evalua
tion team gathers around a terminal, remotely 
logged into the vendor's computer while they 
talk on the phone to the vendor. The vendor 
simply runs the DEM0-11 utility program and 
links his own terminal to the customer's remote 
keyboard. Now any task run by the vendor at 
his terminal will be seen at the remote, 
customer keyboard . It is as though the vendor 
were at the customer site in person, demon
strating the vendor's application products at 
the customer's remote keyboard. 

Also, the customer may exercise the vendor 
application package at the remote site. This in 
turn will appear at the vendor's terminal 
exactly as it appears at the customer's remote 
keyboard . Both terminals respond identically to 
the task when either is exercised. 

The spokesman at Clyde Digital Systems 
notes that any task whatever can be run on 
terminals linked with DEM0-11. This includes 
all the various keyboard modes and run time 
systems that may be invoked by the vendor's 
application package. 

The DEM0-11 product promises to offer 
considerable savings in the high cost of 
placing vendcr personnel at a customer site for 
the purpose of demonstrating an application 
package. 

DEM0-11 is currently implemented on the 
DEC PDP 11 series of computers under the 
RSTS operating system . Clyde Digital Systems 
offers an unusual warranty. It is uncondition
ally guaranteed to work perfectly. No mainte
nance contract is needed and no installation is 
required . The spokesman from Clyde Digital 
Systems further notes that new users of DEM0-
11 become confident users in about 10 
minutes . 

DEM0-11 may be delivered by dial up line 
to a new user' s computer within 24 hours of 
receipt of order. Further information can be 
obtained from Bill Keefe at Clyde Digital 
Systems, Bedford, MA 07130. (617) 275-2924. 
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August, 1981 
VERSION 2 .0 OF ROSS / V 
Lexington, MA - Versio n 2 .0 o f ROSS / V, a 
software package which provides a RSTS/ E 
operating system environment on DEC's VAX-
11 computers under VMS, is now available for 
use . Among the many new features of version 
2 .0 are : 

(i) enhancements to ROSS / Vs terminal
handling capabilities, including support for 
RSTS/ E's binary input mode, "echo control" 
mode, multi-terminal I/O, and input and output 
escape sequence handling . 

(ii) support for reading and writing DOS 
and ANSI file structured magtapes , as well as 
for specification of tape density and parity. 

(iii) support for a number of RSTS / E "sys 
calls" not previously handled by ROSS / V, 
including assigning and deassigning of devi
ces, zeroing a magtape, and setting terminal 
characteristics. 

(iv ) support for RSTS / E pseudo-keyboards. 
ROSS/ V, which is written in VAX-11 

MACRO, interfaces to programs running under 
it, in the VAX's PDP-11 compatibility mode, at 
the RSTS/ E monitor call level. Therefore, it is 
capable of running RSTS/ E user programs 
without regard to the language in which they 
are written. BASIC-PLUS, BASIC-PLUS-2, 
DIBOL, FORTRAN IV, and MACR0-11 are 
among the RSTS/ E languages whih have been 
successfully used under ROSS / V. 

ROSS / V version 2 .0 is priced at $10,000 for 
a single-CPU perpetual license, with a one-year 
warranty including software support and any 
update releases of ROSS/ V during that period. 
ROSS/ Vis available from : (Eastern US.) Evans 
Griffiths & Hart, Inc ., SS Waltham St ., Lexing
ton, Mass . 02173, (61 7) 861-0670; (Central US) 
Interac tive Information Systems, Inc ., 10 Knollc
rest Dr., C incinnati, Ohio 4S237, (Sl3) 761-
0132; (Western US) Onl.ine Data Processing, 
Inc ., N. 637 Hamilton, Spokane, Wash . 99202, 
(S09) 484-3400. 

May, 1981 
SSI INTRODUCES SYNCH/ A SYNCH SERIAL 
COMMUNICATIONS INTERFACE 
Fort Lauderdale, Fla . - Southern Systems, Inc . 
(SS!), FL-based computer printer firm, has 
announced development of a completely pro
grammable Serial Communications Interlace 
capable of either synchronous or asynchronous 
printer-computer operations. 

The microprocessor-controlled interlace was 
developed by engineers in the company's 
Clearwater manufacturing plant. 

Southern Systems' new interlace, termed the 
SI-9076, functions with the company's 200 lpm 
matrix printer, its B-Series printers ranging 
from 300 to 900 lpm and with the new line of 
QT band printers that the company is presently 
introducing . 

Programmed for synchronous operation, the 
SI-9076 enables Southern Systems printers to 
function with IBM 2780/ 3780, Burroughs Poll 
and Select, Univac 1004, Honeywell VIP 7700 
and other industry standard protocols . 

"Since our newest interlace is completely 
programmable, it can handle many protoco ls, 
as well as special purpose tasks," said James W. 
Rule, vice president / marketing . "In general, the 
serial communications interface allows one to 
implement a 'smart' printer on a serial com
munications network. In some cases the inter
face can replace communications processors." 

The SI-9076 operates lull or hall duplex or as 
a null modeni hookup. The synchronous serial 
data rate may be from DC to 64K baud . The 
asynchronous rate is from SO baud to 19.2K 
baud. Modem control signals are provided. 
Provisions also are made allowing these signals 
to be '1orced true" with switches, said Rule. 

SSI's serial communications interlace can 
perform standard or special code conversions 
(ASCII, EBCDIC, BAUDOT, IBM SELECTRIC 
and o thers). Sufficient programming area is 
provided so that a complete "Lookup Table" 

can be implemented and any character con
verted to any other character. 

The interface is useful in systems that require 
data verification before printing. Special block 
checks, cyclical redundancy characters (CRC), 
or error-correcting techniques can be pro
grammed . Parity checking is standard, but may 
be disabled. 

The SI-9076 allows one to implement addi 
tional features in the printer that are not 
normally present. Features incoporated as 
standards within the 9076 include foldover, 
space compression, vertical TAB, Serial DA VFU 
and Wraparound . 

In addition, the SI-9076 microprocessor can 
read the standard set up switches (USART 
Setup and Baud Rate) . In the test mode, a 
printout of the board set-up is performed and 
other readable switches are provided for 
address, terminal number, etc. This allows any 
user to verily the exact configuration of his 
communications printer. 

SI-9076 contains SK bytes of RAM for data 
buffering, although all SK does not have to be 
installed. This memory may be partitioned as a 
single buffer or multiple buffers . It is normally 
programmable with dual buffers so that a 
record is being printed while a record is 
received . By using Double Buffers, maximum 
printer speed is attained at all times . 

Up to 2K bytes of RAM are is supported for 
programming the interlace board . This is gener· 
ally more than required to handle specific tasks 
and also provides code conversion area, 
11canned messages," etc. 

A summary of letures provided by the SI-
9076: Z80A Microprocessor, SK Bytes of RAM, 
2K Bytes of EPROM, Double Buffering, Crystal 
Controlled Baud Rate Generator, Synch / A
synch USART, Concantinated Rs232 Inpu
t/Output for line sharing, Current Loop Input, 
Modem Control Signals, 32 Readable Switches, 
Printer Output Buller . 

Specifications summary : Z80A Mic roproces
sor System; 2K Bytes of program area; SK Byte• 
of buffer storage; Synch / Asynh USART; Syn
chronous baud rate - DC to 64K baud, the 
external clock must be supplied hy the modem 
(or comm. system); Asynchronous baud rate -
switch selectable from SO baud to 19.2K baud; 
Parity - switch selectable for even, odd, or nor 
parity; stop bits - switch selectable for 1, 1 112, 0 1 

2 stop bits; Sell test/Reset switch - a SPDT 
momentary contact switch is provided to reset 
all electronics (A sell test feature is incorpo
rated within the 9076 board); Concantinated 
RS232 Input/Output - separate RS232 input 
and output connectors are provided (multiple 
terminals can share a common communications 
line); Current Loop Interlace - a 20MA current 
loop interlace is provided (60MA with resistor 
changes) . Either the XMITER or receiver can be 
made active or passive (active provides a 
current source} . 

September, 1981 
SATURN SYSTEMS RELEASES VERSION 4 .0 
OF WP SATURN 
Minneapolis, MN - Saturn Systems, Inc . has 
just released version 4 .0 of WP Saturn, a 
Word and List Processing package that runs 
on Digital Equipment Corporations PDP-11 
and VAX series of computers. 

The enhancements include: 
1. Formatting in the Ed itor to allow view

ing of centering, tabs and the margins without 
leaving the editor . 

2 . A Master Menu to simplify document 
selection and editing. 

3 . Bold Face printing. 
4 . Footers . 
S. In addition to automatic decimal num

bering of paragraphs (i .e ., 3 . 7, 3 . 7 .1, ... ), the 
system now has standard outline format as an 
option (i.e ., Roman Numerals, Capital letters, 
Numbers, ... ). 

For more information contact Saturn Sys
tems, Inc ., 687S Washington Ave . So., Suite 

218, Minneapolis, MN SS43S, (800) 328-614S 
or (612) 944-24S2. 

December, 1981 
PRINTER SHARING DEVICE 
Palo Alto, CA - The Model 9 printer sharing 
device from Ross Systems, Inc ., is a free 
standing unit which allows one serial printer to 
be shared by up to nine computers, either 
locally ·or at a remote site . It polls each 
computer using X-on and X-off . It will work 
with any printer which sends X-off when its 
buffer is lull and X-on when its buffer is empty. 
Additionally, it will detect printer oflline 
through the data terminal ready signal. 

The Model 9 carries a 180 day warranty and 
is available within 30 days alter receipt of 
order. 

Ross Systems, Inc., 1900 Embarcadero Road, 
Suite #208, Palo Alto , CA 94303, (41S) 8S6-
1100. 

ASYNCHRONOUS 
PRINTER 

SELECTOR 

Efficiently connects multiple mini 
computers to a s ingle line printer 
either locally or at a remote site. 

• Polls up to 9 computers.· 
• Communicates with computers using X-on and 

X-off. 
• Works with any printer which sends X-off when its 

buffer is full and X-on when its buffer is ready to 
accept data. 
Detects printer offline through pin 20 (dtr). 

• 180 day part s and labor warranty. 
• Supports speeds from 300 to 9600 bits per second. 
• Delivery 30 days after receipt of order. 

Call or Write: John Benedict, Ross Systems, Inc., 1900 
Embarcadero Rd., Palo Alto, CA 94303, (415) 856-1100 

·More ports available by individual quote 

December, 1981 
COMPUTER MANAGED INSTRUCTION, a Tool 
for the Modern Educator 
Medford, NJ - CMI, a powerful tool for the 
modern educator is now a reality . CMI is a 
computer program designed to provide compu
terized instruction, tests and remedial work to 
students. It adapts to each students ability 
allowing them to work at their own pace. 
Students log on and access the information 
using the EXPLORE function, an easy to use, 
interactive program . The educator can design 
multiple learning modules using the flexible 
CREATE function and monitor each student' s 
performance via the REPORT function . CMI was 
designed by university faculty and is currently 
being used in secondary school, vocational 
school and universities . 

To find out how CMI can benefit your 
institution contact : ELEX (The Effective Learning 
Exchange), P .O . Box 14, Medford, New Jersey 
080SS, (609) 6S4-1100. 

October 1981 
SOFTWARE PACKAGE TRANSFERS FILES 
BETWEEN TWO DEC MINICOMPUTERS With
out Using Communications Interlaces 
London, England - Suitable for LSI-ll' s and 
VAX-l l ' s as well as PDP-ll' s, including proces
sors with different operating systems and differ
ent storage media . 

A low-cost and easy-to-implement means of 
transferring files (data and / or programs) 
between two Digital Equipment Corp. PDP-11, 
LSI-11 or VAX-11 computers, is making its 
debut in the U.S. Called XOREN IPL-11, it is a 
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software package which enables file-transfers to 
be carried out asynchronously between any two 
machines from the three families, either on the 
same site or in different geographical locations. 

Developed by Xoren Computing Ltd, of Lon
don, England, IPL-11 enables a two-way com
munications sytem to be set up for less than 
$3,000 (excluding line costs) and put into 
operation as soon as the program has been 
installed on each machine. 

Transfers can take place in both directions 
simultaneously at rates up to 9600 bits / second, 
over a direct line or telephone line; and can be 
initiated manually or, in certain circumstances, 
under the control of a user's applications 
program. 

The package carries out and monitors the 
entire transfer process . It performs CRC error
correction to CCITT Recommendation V41 and, 
when it detects errors, re-transmits the block or 
blocks in which the errors were found . 

A key feature of the package is that it 
eliminates the need to buy dedicated communi
cations interfaces. Transfers are via a terminal 
I/ O port on each computer. Thus, for inter
processor communications between two compu
ters on the same site, each machine requiers 
only a standard DEC DL-11 or equivalent 
single-channel terminal interface card, or a 
single port on a mull-channel interface card 
such as a DZ-11 or DH-11. 

For communications between com pters on 
different s ites, each processor's interface card 
requires only the addition of the necessary 
modem. 

IPL-11 provides a number of operational 
advantages . It is media-independent, i.e., 
transfers data irrespective of the data storage 
devices in use on each system. it eliminates the 
need to transport disks and other media when 
transferring data on or off site, and it allows 
data to be quickly stored at a remote site for 
securty. 

The package also allows multi-system access 
to expensive peripherals such as large disk 
systems; rapid updating of data and / or pro
grams on computers at remote sites; communi
cations between word-processing and informa
tion-processing systems, a nd instant distribution 
of informatio in electronic mail applications . 

OPERATING SYSTEM INDEPENDENT 
Another attractive feature of IPL-11 is that it is 

la rgely operating-system independent. Versions 
are available for most major DEC operating 
systems, including RSX-llM, RT-11, VAX-VMS 
(RSX-11 compatibility mode), IAS and, most 
recently, RSTS/ E. Each version can communi
cate with any other. 

The versio n for RSX-llM supports indirect 
command files and has a Remote Activation 
facility which enables a user at one computer to 
transfer files to o r from another without an 
operato r being present at the other machine. An 
optional file-conversion utility, FLC-11, provides 
a o ne-pass conversion for applications where 
the two operating systems use different file 
fo rmats. 

A further option, IPLLIB, enables transfers 
under the RSX-llM version, to be controlled by 
users applications programs. The package is 
supplied under a 5-year licence. A separate 
licence is required for each combination of cpu 
and operating system under which IPL-11 is to 
run . The two licenses required to link two 
operating systems cost $1350 each whichever 
pair of operating systems is specified. For 
nlarger orders a system of discounts is applied . 

Xoren is c urrently setting up a network of 
distributo rs in the US and Canada to market the 
product to OEM's and end-users. 

Xoren Computing Ltd is an independent 
systems/ software company formed in 1974. It 
has developed real-time computer systems and 
software for several large organisations in the 
UK, Europe and North America, including the 
British Post Office, I.T.T. and the British Colum
bia Telephone Company and has developed a 
number of commuications -oriented software 

products. 
For more information contact: Mr. John Jarvis, 

Xoren Computing Limited, 28 Maddox Street, 
London WlR 9PF, England. Telephone: LON
DON (01) 629 5932. 

September, 1981 
WHY SYSTEMS INTRODUCES DIGICALC 
Redmond, Washington - Our development 
staff, directed by Wayne Yarnall, has designed 
an electronic spreadsheet program to run on 
Digital Equipment Corpor_ation computer 
systems. 

DIGICALC is perfect for doing budgets, finan
cial modeling, pro forma financial statements, 
investment and resource management, and job 
costing. The strong success of Personal Soft
ware' s VisiCalc shows a clear need for this type 
of program in commercial environments. DIG
ICALC meets this need and contains the 
enhancements that you would expect from an 
advanced program running on a more powerful 
computer . 

DIGICALC displays a tabular worksheet on 
the screen of a VT-100 terminal. The user writes 
equations, values, and textual data onto the 
worksheet by way of the keyboard and auxiliary 
keypad. The program calculates the equations 
entered and recalculates each time related data 
is added or changed. Worksheets can be saved, 
recalled, and consolidated, and reports can be 
printed as needed . 

DIGICALC is designed to be very user
friendly with extensive HELP available on the 
terminal. An inexperienced operator can sit 
down at the terminal and learn to use DIG
ICALC in less than an hour. 

As a DEC system user, you wil find DIG
ICALC useful at every executive work station in 
your organization. Give us a call for an on-site 
demonstration to evaluate DIGICALC for your 
business needs . WHY Systems Inc. , 20915 NE 
77th St., Redmond, Wash. 98052, phone: 
(206) 881-2331. 

November, 1981 
NEW RELEASE 3 .0 "RABBIT-3'', JOB 
ACCOUNTING AND PERFORMANCE MONI
TOR for DEC RSTS/ E Users 

West Palm Beach, FL - RAXCO Inc. announ
ces the immediate availabiity of relase 3 .0 of 
RABBIT-3, Job Accounting and Performance 
Monitoring Software System for Digital Equip
ment Corporation RSTS/ E operating system 
users. 

The purpose of RABBIT-3 is to monitor system 
activities and create data that can be utilized by 
performance analysis (RABBIT-2) and / or billing 
(RABBIT-!) programs. RABBIT-3 output may 
also be utilized by Datatrieve, as well as 
Fortran, Cobol and Basic users. 

RABBIT-3 is a stand-alone system written in 
PDP macro that runs in 6 -7 K memory system 
degredation is minimal. 

RABBIT-3 requires no sysgen and contains an 
auto-load parameter. 

RABBIT-3 creates records for the following 
resource types: 
• Job Records ... contain systems resources 
utilized by job. 
e CPU Statistics Record . .. contain periodic 
statistics in percentages of CPU utilization. 
• Disk Space Records ... periodic records 
containing the disk space available . 
• Disk Catalog Record ... all information by 
filename, for all files on system including public 
and private disks. 
• Disk Statistics Records . . . c ontain disk 
utilization information for each disk. 

RABBIT-3 basic price is $2495 plus options. 
Rental is $99 per month plus options. 

RABBIT Systems are in world-wide use on 
VAX-VMS and PDP-11 RSTS computers. For 
more information contact: RAXCO, Inc ., 3336 N. 
Flagler Dr ., West Palm Beach, FL 33407. Phone : 
(305) 842-2115. • 
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Dataram Corporation offers the industry's 
widest range of DEC-compatible 
peripheral controllers - from 
comparatively simple RZI tape 
controllers to complex 300 MB storage 
module drive (SMD) 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®· 
PDP®-11, or VAX® minicomputer. .. and 
all available now. 

And Dataram's controllers are designed to 
save you money, and, more importantly, 
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 family worth looking at. 

The chart shows 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. 

l:Bifff.jjl 
Princeton Road 

Cranbury. New Jersey 08512 
Tel: 609-799-0071 TWX: 510-685-2542 

CONTROLl.ER DESCRIPTION COMPATIBILITY 

C03 Cartridge disk controller RK05 

C33 Cartridge disk controller RK05 

T03 "IRZI mag tape controller TMll TUIO 

T04 N "IRZI mag tape controller TMll TUIO 

T04 D Dual density mag tape controller TMll TUIO 

T34/ N NRZI mag tape controller TM I I/ TU 10 

T34/ D Dual density mag tape controller TM 11 / TUIO 

T36 Dual density mag tape controller TM 11 / TUIO 

S03 A 80MB 300MB SMD controller RM02 / RM05 

S03 Al 160MB SMD controller RM02 

S03 B 80MB 300MB SMD controller RK07 

S03 C 200MB 300MB SMD controller RP06 

S03 D 96MB CMD controller RK06 

S33 / A 80 MB / 300 MB SMD controller RM02 / RM05 

S33 / Al 80 MB / 160 MB SMD controller RM02 

S33 / B 80 MB / 300 MB SMD controller RK07 

S33 / C 200 MB / 300 MB SMD controller RP06 

S33 / D 96 MB CMD controller RK06 

Products printed in red are LSI- I I Bus compatible. 
Products printed in black are U !BUS® compatible for PDP-I I and / or VAX 
minicomputers. 

DFC. LSI-I I. PDP. U'.\/ IB US and VAX arc registered trademarks of Digital Equipment Corporation. 

Canada: Ahearn & Soper Lid ., 416-245-4848 •Denmark: Technitron ApS, 02 96 98 22 •Finland: Systek OY, (80) 73 72 33 •France: YAEL, (03) 956 81 42 • Hungary/ Poland/Rumanla: 
Un1tronex Corporation , WARSAW 39 6218 • Italy: ESE s.r.I., 02/607 3626 •Netherlands: Technitron b.v., (020) 45 87 55 •Sweden: M. Stenhardt AB , (08) 739 00 50 •Switzerland: 
ADCOMP AG, 01 /730 48 48 •United Kingdom: Sintrom Ellinor Lid ., (0734) 85464 •West Germany: O.E.M.-Elektronik GmbH, 07 11-79 80 47 •Yugoslavia: lnstitut "Jozef Stefan", 

263-261 • Australia/ New Zealand: Anderson Digital Equ ipment, (03) 544-3444 • India: lnfosystems Private Limited, 79281 • Israel: Minix Computers & Systems Lid ., 03-298783 • 
Japan: Matsushita Electric Trading Co., Lid ., 06 (282) 5111 •Taiwan: Rabbit Associates, Lid ., 7219573-5 • Hong Kong: Automated Systems (HK) Lid ., 5-630256-9 • 

Malaysia: Automated Systems (M) Sdn Bhd ., 773777 •Indonesia: P. T. Daya ASL, 584306 •Singapore: Automated Systems (PTE) Lid ., 2354133 
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ABLEVAXDZ 
clears u your 
data tr · c jams. 

lJJVI lls 
(JlVI lls 

llNIBlJ. 

lJJV1ntJs 

You've been hurting over the problem with VAX interrupt 
capacity for some time. Now we have a DZ that breaks up 
the terminal handling bottleneck and keeps your VAX system 
in the fast lane. It's ABLE VAxDZ, the only DZ with an output 
buffer which lets you select any silo depth from 0 to 16 
characters. With this novel feature, you can literally set 
the optimum performance level for your system. 

That alone should clear up the traffic, but 
there's more! We've given ABLE VAxDZ 
an intelligent input silo two times as 
big as the standard DZ buffer. Both 
big and smart means doubling the 
VAX input data-handling capacity in 
some systems or providing dramatic 
improvement in every system all 
the way up to the maximum line 
configuration. We've even included 
a "data throttle" which allows any 
external device to control the clear-to
send (CTS) line and optimize its own 
data rate. 

VAxDZ puts sixteen lines with modem 
control on a single hex-width board at one 
unit load and includes a panel which sup
ports EIA only (an optional panel supports a 
mix of EIA/CL). Other features include an on
board LED display for pinpointing malfunctions 
automatically, an on-board self-test for immediate 
verification of system integrity and a variable 
PROM set for proprietary OEM applications. 

Now, here is the best part. ABLE VAxDZ will 
match or beat DH performance in VAX systems 
without the addition of foreign software. 

You don't have to be a hero to deserve an ABLE 
VAxDZ medal. Just be smart enough to use our 
new multiplexer. Write for details. We'll include 
information on the ABLE line of UNIBUS
compatible products, as well as the MAGNUM™ 
Series of computer systems. 

the computer experts 
ABLE COMPUTER, 1732 Reynolds Avenue, 

Irvine, California 92714. (714) 979-7030. 
TWX 910-595-1729 ACT IRIN. 

ABLE COMPUTER-UK, 74176 Northbrook Street , 
Newbury, Berkshire, England RG13 l AE. 
(0635) 32125. TELEX 848507 HJULPHG. 

ABLE COMPUTER-GERMANY, Forsthausstrasse 1, 
8013 Haar (Near Munich), West Germany. 

089/463080,463089. 
VAX and UNIBUS are trademarks of Digital Equipment Corporation. 
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WORD-II. 
WORD-II 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 

Yet despite 
its sophistication, 

WORD-II is easy to learn 
and easy to use. It's extremely cost effective. And it's 

available on RSX-llM, RSX-llM-PLUS, and RSTS/ E. 
See how WORD-II responds for you. Write for our 

brochure or call us direct : 
family of mini-computers, WORD·l1 has all the standard word 
processing functions. For more sophisticated require-

•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, NY 10170, (212) 687-0104. 

ments, 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 hyphenation. And 
automatic footnoting. 

Included with comprehensive list processing, 
WORD-11 offers fast sorting. Flexible selection. 
And extensive math functions . 

And WORD-II has been proving itself for years. 
You'll find successful installations in small busines
ses, Fortune 500 companies, in universities and in 
banks-wherever Digital computers are in place. 

Management Information Services PTY. LTD. Jenson, LTD. 
Melbourne, Australia Bristol, England 

I I 

Overseas Distributors: 

• Washington D.C. Office: 4520 East-West Hwy., 
Suite 550, Bethesda, MD 20814, (301) 657-40'J8. 

~ I Data Processing Design, Inc. 
~ AUTHOlllZED~D~DDmDcOMPUIER DISIRIBU IQQ 

Network Computer Services PTY. LTD. Systime, LTD. On-Line Computing PTY. LTD. 
Sydney, Australia Leeds, England Subiaco, W. Australia 
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