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FROM THE EDITOR

I am looking for 10 volunteers to convert the audio tapes
recorded at the St. Louis Symposium RT-11 sessions into articles
that will be printed in future issues of the "Minitasker". Each

volunteer will only be responsible for converting the tape from ~
one session. Hopefully, this will be an ongoing process after each
symposium. If you are interested, please call me as soon as possible,
I had hoped to get this newsletter to the Decus office before
July 1, 1983, However, I was not able to gather all the articles
concerning St, Louis in time. Therefore, only those of you that have
already paid the subscription fee will be receiving this issue., I
have included a copy of the subscription form in this newsletter,
If you know anyone that has not subscribed yet, please pass the
form on to them,
Thankyou,
\1:
HOW TO REACH THEM
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JTR Associates
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Vg
KEN DEMERS Newsletter Editor
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WHY A SUBSCRIPTION SERVICE ?

As a current member of DECUS, you have already experienced the benefits derived
from the information shared through the Special Interest Group Newsletters.

It is necessary to begin a subscription service in order to aid the volunteer editors in

publishing more timely and sophisticated newsletters and to keep these newsletters

commercial-free. In the ever changing environment of the computer industry, news- el
letters such as these technical publications, written and edited by actual Digital

equipment users, become more and more valuable and in fact necessary.

WHY JOIN NOW ?

By signing up for the subscription service now, you will be assured of continuing to
receive the newsletters of your choice. You won’t miss any information.

As in any new venture, the start-up and initial subscriptions are very important. By
signing up now, you will be showing your support for this invaluable service supplied
by your fellow users.

If you DON'T sign up NOW but choose to wait . . . you will STOP receiving the SIG
newsletters as of JULY 1, 1883. After July 1, subscriptions will run on a twelve
month basis beginning the month you do subscribe.

PARTICIPATE

Remember YOU, as a Digital equipment user, are a vital part in the continued
excellence of the SIG Newsletters. Please continue or start now supplying articles
and problem-solving answers 10 the newsletters of your choice.

DON'T DELAY — USE THE ATTACHED FORM AND TAKE ADVANTAGE OF y
THE NEW SERVICE TODAY! !'! T



This form is for use by U.S. chapter members only.
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\¥/
%55 DECUS SUBSCRIPTION SERVICE ORDER FORM

RETURN TO: Subscription Service ¢ All checks payable to DECUS
DECUS e All orders MUST be paid in full Check #
No refunds will be made Bank #
One Iron Way, MRO2-1/c11  ® Noretund .
e Prices indicated are FY'84 prices
Marlboro, MA 01752 e No purchase orders accepted Amaunt §
Name DECUS Membership No.
(First) {Last)
Company/Affiliation
Mailing Address Mail Stop
City State/Country Zip Cod€ e Phone ( )
CODE PUBLICATION CODE PUBLICATION
MSL MUMPS/STRUCTURED LANGUAGES NEWSLETTER RST RSTS NEWSLETTER
LHS LABS/HMS/SITE MGMT NEWSLETTER LGS LARGE SYSTEMS NEWSLETTER
OAD OA/DIBOL/COBOL/GRAPH/PC NEWSLETTER EDU EDUSIG NEWSLETTER
VAX VAX/VMS NEWSLETTER DTR DATATRIEVE NEWSLETTER
RSX RSX/IASNEWSLETTER NTW NETWORKS NEWSLETTER
RT RT11 NEWSLETTER SOS SS&OS NEWSLETTER
SPR  Spring Proceedings BAS BASIC NEWSLETTER
FAL Fall Proceedings APL  APL NEWSLETTER
AlLLL ALL PUBLICATIONS PRODUCED
Insert Code Check
From Above: One:
BASIC PLAN: This plan allows you to | D Member/BIGITAL Emplayes § 12.00
receive one (1) selection for one year D S —— $ 24.00
STANI?ARD PLAN: This plan.aliows you D Member/DIGITAL Employee $ 25.00
to receive up to three (3) selections at one
low price. D Non Member $ 50.00
DELUXE PLAN: This plan allows you to
) ) o a. Y l:l Member/DIGITAL Employee $ 45.00
receive up to six {6) selections for one year.
D Non Member $ 90.00
ALL: This will allow you to receive all D Member/DIGITAL Employee $120.00
publications listed above for one year ALL
for only one price. D Non Member $240.00
TOTAL AMOUNT OF ORDER $
Please charge my order to the following:
[] Mastercard i ‘ ! i ! I ! l I ‘ l l T ] l [ I l Exp. date
(] visa | l l i | ] L I 1 [ | [ E ' l Exp. date

| understand that neither DECUS nor Digital Equipment Corporation is responsible for any publication not published by a
Special Interest Group or the contents of any publication published by a Special Interest Group. | aiso understand that there
will be no refunds even if | decide to cancel my subscription.

Signature Date
DIGITAL Employees Only: Badge No. C.C.
Cost Center Maniager’s Signature c.C.
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& Summer Institute of Linguistics

Aftiliated With Min. of Education & Culture and University of the Philippines
P.O. Box 2270 MANILA — TEL. 78-00-61
Cable Via RCA, Linguista Manila

Telex - 27772 SIL PH
DAVID H. OHLSON
Director

In our computer installation here in the Philippines we use
one DRV1l parallel port to service several I/0 devices (two
different printers and another computer). Three separate
handlers have been written to interface these devices to the
RT11 operating system.

When RT11l loads a handler using the LOAD command or the .FETCH
programmed request, after the handler is loaded into memory,
the interrupt vector (s) are set to the current location of the
interrupt service routine within the handler. When the handler
is removed from memory with the UNLOAD command or the .RELEAS
programmed request, RT1ll resets the interrupt vector(s) to
Zero.

This approach works fine as long as one handler uses each
hardware port. However, problems develop when several handlers
try to use the same hardware port, and one or more of the
handlers are loaded into memory with the LOAD command. If a
second handler is used while another one is LOADed, the vector
locations are overwritten by the second handler. Thus, if an
attempt is made to use the first handler, the system crashes.
RT11 will not reload the first handler even though requested
with a LOAD command until the handler is UNLOADed. The problem
becomes even more crucial when running TSX-Plus since it
permanently loads all handlers.

I recently discovered a simple way to solve this problem. The
solution is to have the handler initiation section reset the
vector locations each time the handler is entered with a .READ
or .WRITE request. This can be accomplished with the following
code (assuming two vectors are used and all handlers use the
same priority):

MOV PC,R4 ; Point R4 to vector table

ADD #dd$VTB~., R4 ; ("dd" is the handler name)
MOV (R4) +,R5 ; Point R5 to first vector

ADD (R4) ,R4 ; Point R4 to interrupt service
MOV R4, (R5) + ; Set first vegto;

TST (R5) + : Sk@p over priority

MOV PC,R4 : Point R4 to second vector

ADD $#d44$VTB+8.-.,R4 ; table entry '
ADD (R4) ,R4 : Point R4 to interrupt service
MOV R4, (R5) ; Set second vector



With this routine installed in each handler, any number of

handlers can be loaded at the same time and share a single
hardware port.

Sincerely yours,

Tt ot

Kenneth Zook
Manager of Computer Services

DSIR DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH

APPLIED VMIATHEMATICS DIVISION

P.0.Box 1335 Wellington New Zealand Telephone(04) 727 855 Telex 3276 RESEARCH

I submit the following for MINITASKER if you think it appropriate.

I have prepared a document which presents an exhaustive list of those
references to device handlers and interrupts which are contained in the
DEC documentation available for the RT-11 V4,0 operating system. It is
known as:

SCIN 123 ‘A Documentation Directory for RT-11 Device Handlers and
Interrupts’

and is available from me as below (SCIN stands for Scientific Computing
Information Note).

The intention is to save handler writers from having to search through
the documentation for an obscure reference to some aspect of handlers or
interrupts which they know they have seen but cannot remember where,

Ray Brownrigg

Applied Mathematics Division
D. S. I. R.

P. 0. Box 1335

Wellington

New Zealand

7 /QZ . ,
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In an effort to build better lines of communication
with the developers of RMS, I am trying to start an RMS wish
list. It would be under the auspices of the Data Management
S8ystems Sig because that seems to me to be the most logical
one; however, I would like to think of it as a cross—sig
endeavor. I members of your SIG use RMS:, I would appreciate
it if you would print this letter in your newsletter.

Too many sig wishes are responded to with the answer,
"Well, that’s really an RMS problem. ", and from there, the
wish disappears. I’m sure that that is as frustrating to
the developers of RMSE as it is to the users.

A session is planned for Las Vegas‘*to discuss existing
RMS wishes, and to accept new ideas and wishes. I+ any member
of any sig would like to send me input, my address is below.

Thank you.

[ Mo
Yl

- Chuck Evans
Director of Data Processing
Times Publishing Company
Times Square
Erie, Pennsylvania 16534

SYTEK, INC.

19 CHURCH ST, P.O. BOX 128 / BEREA, OHIO 44017 Phone (216) 243-1613

I would be interested to know if anyone is using RT-11/CTS-300 to
receive data files (and write them to disk) from an electronic mail
service. I have a requirement to retrieve information from
CompuServ's InfoPlex electronic Mail Service using CTS-300.

Sincerely yours,

Wil [l

' Michael Bibler
140580
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SIRA LTD  SOUTH HILL  CHISLEHURST  KENT - BR7 5EH ' ENGLAND

Telephone 01-467 2636 Telex 896649 RESEARCH & DEVELOPMENT

DIVISION

DIRECTOR: SIMON COLE MSc MIEE

I was interested to read your letter in the latest "Mini-Tasker"
requesting help in emulating RT11 under RSX V3.2 .

Some time ago, long before RTEM was available, I had a similar
problem in developing some RT11 sofiware without inconveniencing our users by
shutting down RSX.

My solution was to write an EMT instruction handler which can be
built into an RSX task, and which supports most of RT1l's system calls of the EMT 340,
374, and 375 variety. Since RT1l and RSX object files (but not libraries) appear to
have the same format, it is of%ten possible to build tasks even if you do not have the
sources, although some minor modifications to some RT11 functions are required to
avoid RSX and RT11 system conflicts (e.g. use of low task memory, and EMT 376/377
calls). Source modifications, or patches, may be required for these. The EMT
handler also includes an FIS instruction emulator, using the FP-11, which could
easily be modified to use software instead.

I am not familiar with MINITAB, and this solution may not be
appropriate to your problem.

Also, I should emphasise that my simulator is not complete or
fully debugged - I only implemented/tested those functions I needed, or were easy to
do. However, it does cover a reasonable proportion of the RT11 (V}B, M monitor)
system facilities (file I/0 and CSI handling all work) and you might find it a useful
starting point if you receive no better offers.

I shall be pleased to send you the sources free of change if you
supply me with a blank floppy disk, DECtape II cartridge, or magtape (I can only
write at 800bpi on reels up to 18cm diameter). Alternatively, I could send you
paper tape if preferred.

Yours sincerely,

Chris Doran,
Computer Manager.

10



5050 Mark |V Parkway

. Fort Worth, Texas 76106

SYSTEMS incorporated Telephone 817-625-2811
Telex 910-893-5087 AVM SYS FTW

Alfred K. Blackadar offered program DATCMD in the March Minitasker. I find it
necessary to terminate the .PRINT programmed request output buffer with a <000>
or <200> byte to prevent trash from being printed. I changed

"MSGB: +ASCIT <15> <12>" to "MSGB: +ASCII <000>"

Also, I "ASSIGN DYl DK," so the system diskette, on which DATCMD resides, is not
"DK." Therefore, I change

"FILE: +.RAD50 /DK DATCMDSAV/" to "FILE: .RAD50 /SY DATCMDSAV/"

Sincerely,

Dlak oLt

Mark Luckstead
Software Programmer
AVM SYSTMS INC.
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TSXLIR -~ A FORTRAN CALLABLE IMFLEMENTATION
OF THE TS8X-FLUS EMTS

N: A, Bourdeoisy Jr.
Sandiaz National Laboratories
Albucueraues NM

lLike RT-11y T8X-Flus offers the MACRO Fro-
dgrammer 2 number of suwstem services via rrodgrammed
reauests or EMTs, RT-11 mekes ite sustem services
available to the FORTRAN rrodrammer throusgh the
sustem subroutine librarwy SYSLIRB., TH8X-Flus also
honors most RT-11 srogsrammed reauests., TSXLIR
makes the TS8X-Plus EMTs available to the FORTRAN
Frogrammer as 2 library of callatle routines., The
code im TS8XLIR is 2ll reemntrant.

11



INTRODUCTION

The TS8X-Flus librarw routines rrovide
facilities to surrort detached Jdobsgs file
structured device mounting and dismountings
communication petween running rrogramsey
rrodgram rerformance analuciss reazl time
rrodram executions shared run time sustems
shared filesy suwstem statnus informstions
communication between running srodgrams and
g terminaly =rodgram control of the termi-
naly 00T  activation modey and several
miscellaneous EMTs. The system status
information routines require the wuse of
TE8X-Flus Version 2.2 £31, Several of Lhe
real time surrort routines reauire THEX-Flus
Version 3.0 [£51, All other routines
reauire TE8X-Flus Version 2,0 or leter,

TSXLIB 11 is available from the
DECUS/7US Charter Frogram Library, The kit
includes the MACRD source modules Tfar 511
grours of routinesr a8 comrlete user’s manuy-
aly 38 cross reference charty arn  indirect
command file to build the librardy and the
imrlemented libraru, The ocross reference

chart 1lists for esch routine the radge
number in the user’s marnual and the rade
pnumber in the "T8X~Flus Reference Marnusgl"®
£21.

The standard FORTRAN subroutine oal-
ling seaquence shown below maw be used Lo
access 211 of the routines in TEXLIR,

CaLl SUBRTN ¢ ARGLy .+ 2ARGH )

Those routines that return only  one
value are also callable zs FORTRAN fumco-
tions., This is as follouws!?

IRET = RTNAME ¢ ARGLy ... sARGH )

The *TSX-Flus Reference Manual®
describes how the EMTs imelemented in
TSXLIEB are zccessed from 2 MACRO rFrodgrzm,
Howevers the FORTRAN/MACRO interface

described in the *RT-11 FProgremmer’s Refer~-
ernce Menual" 41 maw zlso be wused Lo scoess
the routines in the library, Tha TEXLIE
(as well =ss SYSLIRB) routines  are  8lso
available to the '"C* rrogrammer viz the
DECUS i o £é61 litrary furctiony
eall(soo)",

12
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NETACHED JOR SUFPORT

Table 1 lists the routines Lthat =ro-
vide detached Job surrort from wilthin an
executing srodram.,

IsSThd Get the status of & detached
GO,

KLDTJR Kill & detached .ob.

STOTJR Start & detsched .dob.

etached Job Suprart,
Taple 1.

DEVICE MOUNTING AND DISMOUNTING

It is rossible to mount ard dismount =z
file structured device for directorw cach-
ind from within a running  srodram. The
routines listed in Table 2 srovide these
carablilities.,

DISMNT DHismount a file structured dev-
ice.,
MOUNT Mournt 2 file structured device,

Ilevice Mounting and Dismounting.
Table 2.

INTERFROGRAM MESSAGE COMMUNICATION

T8X~Flus rrovides an ortional facocilitw
that allows running rrograms to communicate
with each other, Table 3 lists the
routines that surrort this dintersrodgram
messade communication,

MSGSND Send 8 messsdge to anobther Job.

RCVMSG Trg to receive 3 messadge from
another Jdob.

RCVUMBW Wazit for a messadge Trom znother
Jobt,

Interrrodgram Messadge Communication.
Table 3.

Messades are transferred between rro-
grams bw using named messade channels., o]
messadge channel accerts 2 messadge fTrom &
sending rFrodramy stores the messadge in 2
cueue associated with the channels and
delivers the messadge to & recelving rrogran
on its reauest for a messade on  the chan-
nel . Messadge channels are serarate from
1/0 channels,

13



Eazch active messadge channel has asso-
ciated with it an ASCII character mame that
is used bw bhoth the sending and receiving
rrograms to identifw the channel. The
names associsted with the channels sare
defined dunamically by the running sro-
grams, A messadge channel is active when
messadges are beind held in the cueus asso-
ciated with the channel or if & rrogram is
waiting for 2 message from Lhe charnmel.
Whern messade channels become inactive thewu
are returned to a8 free ro0l and maw then bhe
reused,

Orice & messade 1s queued on a2 channely
that message will remain in the cueue until

some rrodgram  receives it. fi o rrOsSrEams
exiting to the bhkeuwboszrd monitor does not
remove anw rending messades., This 2llous

ormne rrodram to leave 3 message for anoabther

rrogram that will be rum a2t 2 later time.

FERFORMANCE ANALYSIS SURPFORT

For mang arrlications the lkeubosrd
monitor level rerformance asnalusis control
rrovided by T8X~-Flus is adenuvste, However:
in cases such as analuzing the rerformance
of an overlased srodgram it is necessary  to
have control over the serformance asrnalusis
fezture from the running Frogram. The
routines listed in Tabhle 4 rrovide Just
this carasbilitu,

INITFA Imitialirze for a rerformence
analusis.

ISFFA Stor a revformance analusis.

ISTFA Start 2 rerformance analwsis.

TERMPA Terminate from & rerformance
analusis.

Ferformance Analusis Surrort,.
Table 4,

REAL TIME FROGRAM SUFPORT

The real time rrogram surrort eprovided
by T8X~-Flus 2llows multirle rezl time sro-
grams to be vrurn concurrentlw with normngl
time sharing orerations. The basic func-
tions rrovided bw this facilitwy are listed
irn Table 5.

A rrodgram must have orerator esriviledge

to wuse any of the real time routirnes. The
real time Tacilities asre available Lo hoth

14
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normal .Jobs contralled by time sharing
lines and to detached Jdobs., Detached .obs
started bw time sharind users have orerator
rrivilege onlw if the user starting then
does.

A basic facility required by manw real
time srodrams is the sbilitw to access the
1/0 radge which contains the rerirherzl dev-
ice redisters. A normal time sharind Job
does not have this access., It is instead
maered to & simulated RMON. This allows
rrodgrams that directls access offsets into
RMON to run correctlu,

CNVAFA Convert 2 virtual address to =
rhusical address.,

IBICIO RBit clear a value into the I1/0
FREe.

IRISI0O Rit set & value into the I/0
Fade.

ICNINT Conmect an interrurt vector to
a comrletiaon routine.

IFEKIO Feek 8t 8 wvalue in the I/0

rage.
IFOKIO Poke 3 value into the 1I/0 radge.
IRLINT Release a8mn interrust vector

connection,

IUNLKM Unlock a Jdob from memory.

LKANMY Lock 2 Job into zng memnord,

LKLOMY Lock a3 Jdob into low memorw,

MFPIOFS Mar the I/0 radge into the ero-
dram sraCe,

MFRMFS HMar the simulated RMON into the
FrOdram SFICe.

TRCTL Take exclusive control of the
sdystem.

RLCTL Relinmauish exclusive control of
the swstem,

STFPRLYV Set the user mode rFrocessor
#riority level,

Real Time Frogram Surrort,
Table 5.

A real time rrosrem can asccess the I/0
rade in one of two wa4s? it can mar bthe
I/0 rade into the rFrodram’s sratCel or it
can leave the simulzted RMON marred into
the rrosram’s srace and rerform recky rokes
bit sets and bit clear orerations into the
I1/0 radge. It is much more efficient to
directly access the device registers bu
marring the 1/0 rade into the srogram’ s
srpace than to use the routines to rerform
eacth individuasl access. Howevers this
techmnicue will mot work if the srodgram must
glso directly scocess offsets inte RMON.
The correct way Lo access offsets into RMON
is with the SYSLIR routine ISFYs which
will work even 1if the I/0 radge i marred
into the srogram’s srace.
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The TS8X-FPlus reazal time susrport facili-
ty 2llows a rrodgram to connect a3 reszl time
interrurt to 8 comrletion routine. If thisg
is doner the comrletion routine is executed
each time the srecified interrurt occurs.
It is rossible for several intevrupt vec-
tors to be connected to the same comrletion

routine in 3 Job but it is illegal for more
tharm one Job to cornmect to the same inter-
rurt vector.,

An execution rriority maw be srecified
for each caomrletion routine., This is not
the same as the hardware selected rrioritu
of the imterrurt. All comrletion routines
are swnchronized with the Jdob snd run  at
hardware rriority level zero. The comele~
tion routine sriority is used to schedule
the comrletion routines for execution. The
available srioritwy levels zre zero throush
seven. The execubtion of 8 real LTime com-
sletion routime for one Job will e
interrurted and susrended i an interrust
occurs that causes a hidher pricorite com-
sletion routine for another JdJob to be
aueued for execution. However: & comrle-
tion routine for & diven Job will never be
interrurted to  run another comrletion
routine for the same Jobh even if 2 higher
rriority comrletiaon routine is rending.

Comrletion routine sriorities VL
through severr are real] time rriorities,
Thew are hidher thanm Lthe rriorvities diven
to time sharing Jobs and will z2lwaygs
rreemrt the time sharing Jobs. Comeletion
routine eriorite zero is not s real bLime
friority but rather a8 verw high normal

rriorita. Such zero sesriorite completion
routines are time sgliced in the normal
fashion. If 3 comrletion routine enters z

wait state it relinguishes its resl time
rrioritue, Jobs that have resl times inter-
rurt driven comrletion routines need nol be
locked in memorw.

In time criticaly resl time awrelica-
tions where a srodgram must resrond to an
interrurt with minimum delawy it he
necessary for the .Job to lock 3 in
memorg to avoid the time consumed in Fro-
gram swWwarsring, This faeilitey showld be
used with cazution since if & number of
larde =rodgrams are locked in memors there
may not he enough srace left to  vrun other
Frograms.,
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A running rrodram maw  ga3in  exclusive
access to the sustem +to rerform some
time-critical task. The errodgram maw then
relincuish this exclusive asccess when it ig
not needed,

SHARED RUN TIME SYSTEM SUFPFORT

T8X-Plus srovides & facility that
allows shared rurn time sustems or data
areas to be marred into the address sraces
of multirle time sharing Jobs, Table &
lists the routines that surrort this
feature,

IASRNT Associaste/disassociate 8 shared
rurn time swstem with & .Jdob.

MAFRNT Mar 3 shared run time sustem
into 8 Job’s redion.

Shared Run Time Sustem Suprort,
Tatbrle &.

Memorw srace can be conserved by hav-
ind several .Jobs access & common cosw of a
run time swstem rather than heving to 2llo-
cate srace within esacth Jdob. Shared run
time sustems are never suwarred oul of memo-
Ty, Whern 2 Job is sssociated with & run
time sustemy 2 rortion of the Job’e virtusl
memory is marred s0 a8s to allow acoess Lo
the run time sustem.

SHARED FILE SUFFORT

Tabhle 7 lists the routines that offer
access to the shared file record locking
facilitw rrovided bw TSH8X-Flus. This 1is
useful in situstions where rFrrograms being
run from several terminals wish to urdsate 8
common file. Throudgh the record locking
facility 8 swrogram maw dHain exelusive
access to ome or more Dlocks in & shared
file bw locking those blocks. Other users
attemrting to lock the same locks will bhe
denied acceses until the first user relezses
the locked hlocks.,

ICKWTS Check for writes to & shared
file.,

IDCLSF  Declare 2 file to be shared.

ISVST Save the status of a8 shared
file.

TUALEK Unlock &l1) locked blocks.

IUSFEK Unlock a seecific block.

LKELK Tre to lock 2 block.

LKBLRKYW Wait for & block to lochk.
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The recommended rrocedure for urdstipg
8 shared file being accessed bhw seversl
users is as follows!

1, Oren the file,

2+ Declare the file to be shared,

3. Lock 311 blocks which contain the
desired record.

4, Read the locked blocks into memory,

5 Urdate the record.

6. Write the wurdated blocks Lo the
file.

7« Unlock the blocks,

8. Rereat sters three through seven as
reauired,

. Close the file.

SYSTEM STATUS INFORMATION

Information turical of that returned
be the SYSTAT tewboard command is made
available to 3 running erodgram be  Lhe
rostines listed in Table 8.,

ICONTM Determine the cormnmect time for
8 Job.

ICFUTM Get the CPU time used bw 2z .ob.

IEXSTS Get 3 .Job’'s execublion stastus.

ILNSTS Check the status of 3 line.

IFPGNAM Get the name of tLthe esrogram
heing run bw a .JJob.

IFFNUM Get the rrodect—-rrodrammer
number for a Job.

MEMF0OS Determine the rosition of 2 .Jgh
in memorw,

MEMUSE DNetermine the amount of memory
used bw & Job.

Sustem Status Information.
Table 8.

TERMINAL COMMUNICATION SUFPFORT

The routines that allow 2 running sro-
gram to communicate with & terminzl are
listed in Table 9.

TRMIN Accert 2 string of characters
from the terminal.,

TRMMSG Send 3 messadge to asnother ter-
minal.

TRMOUT Send & string of characters to
the terminal.

Terminal Communications Surrort.
: Table 9.
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TERMINAL CONTROL SUPFORT

The severzl terminzl control suFgsart
routines are listed in Table 10,

BRRKCTL Establisn bresk senmtinal con-
trol.

HIEFOF Turn off the high efficiency
terminal mode.

HIEFON Turn on  the thish efficiencu
terminal mode.

IACTCH Check for rending activation
characters.

ITRERR Check for terminal ineut er-
TOTS

ITRTYF letermine the terminal ture.

TIMOUT Set the terminsal read time out
vaelue,

Terminal Control Susrort,
Table 10.
MISCELLANEQOUS EMT SUPPORT
Table 11 lists the routines thast sus-
Fort the several miscellansous EMTs

rrovided by TSX~Flus.

ISPELK Determine the number of free
blocks inm the srool file.

ISFY Return velues from within the
simulated RMON (SYSLIR T
tinmed.

ITSLIC Determine the TEX-Flus licenses
number.

ITSLIN JDetermine the T8X-Flus line
number,

MEMSET Set the memorw allocation.

Miscellaneous EMT Burrort.
Tathle 11,

QDT ACTIVATION MODE SUFFORT

QDT sectivation mode maw bhe turned on
and off from within 8 running erogram,
Table 12 lists the routines Lhat sureort
this feature., In this mode TEX-Flus con-
siders all characters to be sctivation
characters excert the diditsrs the conmay
the dollar sign and the semicolon.

RSRODT Reset normal activastion mode.
SETONT Set QLT zetivation mode.

OnT Activation Mode Surrort.
Tale 132,
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New & Revised DECUS Library Submissions

11-5P-48 (new) by N. A. Bourgeois, Jr., Sandia National
Laboratories, Albuquerque, NM.

Symposium Tape from the RT-11 S8SIG, Fall 1982,
Anaheim,

11-600 (new) by David M. Goodman, Veterans Administration
Hospital, Bedford, MA.

This is a collection of programs which allow the
user of a VT125 graphics terminal to generate hardcopy
of REGIS graphics on an EPSON MX-80 serial matrix
printer. A subset of the programs is usable under RT-11
V4.0, with the full set usable under TSX-Plus V2.0. Two
hardcopy formats are available: small (4.5" x 8") and
large (8" x 11").

11-603 (rev) by Dan Dill, Boston University, Boston, MA.

This TEXT System is a collection of software tools,
which in combination with DECUS RUNOFF, form a com-
prehensive text processing system for technical
manuscript preparation for output on a NEC Spinwriter
with the Technical Math/Times Roman type thimble. The
system 1is capable of super/subscripting and including
portions of text from other files.

11-609 (new) by Robert Walraven, University of California,
Davis, CA.

This is a two part package that runs under RT-11
and TSX~Plus to support communications and source file
transfer between an RT-11 environment and VMS. The
first part is a FORTRAN program to support the communi-
cations protocol. The second part is an RT-11 handler
to support the modem. The handler uses XON/XOFF proto-
col with VMS.

11-611 (new) by Mark Pyatetsky, Fermi National Accelerator
Laboratory, Batavia, IL.

This is an RT-11 device handler for the DR11-KH
which implements a communication protocol between two
PDP-11 computers. Multiple logical links are possible
at the same time. The handler is capable of recovering
from time-outs and hardware problems on the other end.
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11-612 (new) by Mark Pyatetsky, Fermi National Accelerator
Laboratory, Batavia, IL.

This is a collection of routines which interface
with the DR11-W handler (11-611). These routines inmple-
ment no-wait, wait, and completion routine I/0.
Multiple messages may be awaited and the error status of
each message is saved until a status routine is called.

11-614 (new) by Alan V. Reinhart, Aydin Monitor Systemns,
Fort HWashington, PA.

ADT provides identical capabilities to RT-11 as
DEC’'s standard RSX-11 0DT, with a number of extras.
There are no systax changes and the new features follow
the RSX-11 0DT format. The biggest feature is that ADT

is not linked with the application program, but 1locaded
as a handler.

11-615 (new) by M. Russell Bakke, Trans-Lux Corporation,
Norwalk, CT.

This program allows handling of 8" single density
CP/M format floppy disks under RT-11 and T35X-Plus. The
program makes use of a menu to allow viewing or printing
the directory, copying files to or from the CP/M disk,
erasing files, initializing the disk, and etc. “This
program occasionally crashes TSX-Plus."

11-616 (new) by B. A. Harper, Blain, Bremner and Williams
Pty. Ltd., Milton, Australia.

SPECS is a menu controlling program for use under
RT-11 which interprets commands given in user created
ASCII menu files, presents various options to the wuser
and acts on the selections made. SPECS allows moving
between various menus, chaining to other programs, send-
ing commands to KMON, scheduling foreground or system
jobs and communicating between jobs.
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FORTRAN/RT TUTORIAL - EIS, FIS and FPU

Ron Trellue
Sandia National Laboratories
Albuquerque, New Mexico

David E. Ellis, Major, USAF
Air Force Weapons Laboratory
Kirtland AFB, New Mexico

This tutorial is a discussion of NHD, EIS, FIS,
available

FPU. The hardware

ABSTRACT

and

to implement these

additional arithmetic instruction sets is presented.
Building the Fortran IV compiler and library to take

maximum advantage of the

Examples

hardware
of threaded and inline code are given to
show the output from the various

is discussed.

types of Fortran

compilers. The results of running five programs
built for the different arithmetic options
illustrate the advantages of additional arithmetic
hardware. The tests were run on a LSI 11/2, a LSI
11723 with both the KEF11-AA chip and the FPF11
processor, a PDP 11/34, a PDP 11/45. a PDP 11/44,

and a VAX 11/730.

INTRODUCTION

One of my functions at Sandia Laboratories
is to provide RT-11 software to new users
at Sandia. In addition to giving out
RT-11, I give each wuser all the object
modules needed to build the Fortran IV
compiler and 1library. Each user is asked
what kind of compiler and Fortran 1library
they would 1like to have. Many people are
unsure of what hardware they have, so they
are not sure how they want their Fortran
system built.

The purpose of this
clarify some
building a
particular to
F1S, and FPU.
be covered:

tutorial 1is to help
of the options available in
Fortran system, and in

discuss the meaning of EIS,
The following subjects will

o What floating peoint hardware is
available ?

o What are the EIS, FIS, and FPU
instructions ?

o Why does anyone care ?

o How do you get the software to take
advantage ¢f the hardware ?

o How do you build the proper compiler
and library ?

o What code is generated by the various
types of compilers ?

o How does the type of code effect
program execution times ?
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HARDWARE/SOFTWARE TEAMWORK

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

Every machine has one or more
following types of hardware:

of the

0 NHD «- No hardware

0 EAE -- Extended Arithmetic Element

0 EIS -- Extended Instruction Set

o FIS -~ Floating Instruction Set

o FPU -- Floating Point Unit
There are several ways to determine the
type of arithmetic hardware on your
machine. One way is to 1look at your

purchase order to see what you bought.
Another is to look in your cabinet and see
what type of board is there. A hard way is
the trial and error aethod. RT-11 has a
more sophiaticated way to find out, just
type

.SHOW CONFIGURATION



TYPES OF HARDWARE AVAILABLE

Some machines such as the LSI 11/23 and the
PDP 11/44 come with EIS standard with the
processors. Some products such as the
KEF11-AA chip and the FPF11 board must be
bought separately. Not all types of
hardware are available for each type of
processor. Table 1 shows the hardware
options which are available for a variety
of processors. EAE is only available on a
small number of older machines, and will
not be discussed in this paper.

Table 1. Arithmetic Hardware Options
EAE - Extended Arithmetic Element

KE11A,B - 11/10, 11/15, 11/35, 11/40
EIS - Extended Instruction Set

KE11-E - 11/35, 11/40

KEV 11 - LSI-11, 11/03

Standard - LSI 11/23, 11/34, 11/44,
11/60, 11/70

FIS - Floating Instruction Set

KE11-F - 11/35, 11/40
KEV11 - LSI-11, 11/03

FPU - Floating Point Unit

KEF11-AA - LSI-11/23 Microcode option
FPF-11 - LSI 11/23
FP11 - 11/34, 11/44, 11/60, 11/70

EIS, FIS, AND FPU INSTRUCTIONS

The EIS, FIS, and FPU instructions extend
the normal PDP-11 instruction set by
providing additional instructions for
certain arithmetic operations. These
instructions are implemented in the
hardware indicated by Table 1. The trick
is to get the software to generate these
additional instructions so that the
hardware can take advantage of them. One
way to make wuse of them is to write your
own assembly language program and use them
in it. Another 1is to get the high level
language processors to generate these
instructions. In the Fortran world, this
means having the Fortran compiler generate
the proper code, and building the Fortran
library with the pre-compiled 0TS routines
which wutilize the appropriate arithmetic
instructions.

WHAT 1S EIS ?

EIS, the Extended Instruction Set provides
only four additional instructions.

MUL =-- Fixed point multiply (32 bit)

DIV -- Fixed point divide (32 bit)

ASH -- Arithmetic shift (16 bit)

ASHC - Arithmetic shift combined (32 bit)
These instructions only effect integer
operations, and do not effect either single
or double precision arithmetic. The EIS

instructions are standard on most of the
newer processors.

WHAT IS FIS ?

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

FADD - Floating add
FSUB - Floating subtract
FMUL

Floating multiply
FDIV - Floating divide

The FIS instructions only work on single
precision arithmetic. The results of our
time tests will illustrate the advantage of
having FIS when doing a large amount of
single precision arithmetic.

WHAT 1S FPU 7

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

ABSF LDCDF MULF STCDI
ABSD LDCFD MULD STCDL
ADDD LDCIF NEGF STEXP
ADDF LDCID NEGD STFPS
CFCC LDCLF SETF STF
LDCLD SETD STD
CLRF LDEXP SETI STST
CLRD LDFPS SETL
CMPF LDF STCFD SUBF
CMPD LDD STCDF SUBD
DIVF MODF STCF1I TSTF

DIVD MODD STCFL TSTD



These instructions are implemented on a
PDP-11 with a FP11 floating point
processor. On an LSI 11/23 they can be
implemented in microcode on the KEF11-AA
chip, or on the FPF-11 processor.

WHO CARES ?

The timing results given 1later in this
paper will indicate the benefits which can
be attained by taking advantage of the
arithmetic hardware. 1In certain cases the
increase in speed is substantial.
Investing in floating point hardware can be
expensive, but depending on the types of
calculations to be done, floating point
hardware can greatly speed up program
execution.

THREADED CODE

The Fortran IV compiler c¢an be built to
produce either inline or threaded code.
Threaded code is hardware independent.
This means that the compiler produces the
same code no matter what hardware is
available on the machine. Threaded code
consists of calls to routines in the
Fortran Object Time System ( OTS ). The
threaded code <calls thread their way
through the OTS routines which were built
for a particular type of hardware. The
Fortran 1library containing the OTS can be
built for any one of the five types of
arithmetic hardware -~ NHD, EAE, EIS, FIS,
or FPU. A threaded code object file could
be linked with any one of the five types of
OTS libraries which can be built. Threaded
code is usually used with no hardware (NHD)
or floating point ( FPU ) 1libraries.
The Fortran debugger, FDT, only works when
linked with threaded code object modules.

INLINE CODE

The inline code compiler generates actual
assembly language instructions for each
Fortran statement, with fewer calls to
library routines. The Fortran IV compiler
can only produce inline code for EAE, EIS,
and FIS. This means that if you have no
arithmetic hardware, ( NHD ), then you must
build a threaded code compiler. If you
have a floating point unit, you can build a
threaded code compiler, or if you have both
EIS and FPU, you can build a compiler which
produces inline EIS code, to link with an
FPU library. The Fortran IV V2.5 compiler
can not produce inline FPU code. Shame on
DEC | The Fortran 77 compiler available
under RSX-11M is capable of producing
inline FPU code. Some of the timing tests
presented later in this paper show the

advantages of having inline FPU code.

BUILDING THE COMPILER

The Fortran compiler is built from the
Fortran pieces which are distributed as a
set of object modules. The input and
output devices are assigned, and the FORGEN
program run.

.ASSIGN DL1 INP
.ASSIGN DLO OUP
.RUN INP:FORGEN

The FORGEN program asks questions about how
the compiler should be built. The first
question concerns the number of lines
allowed per listing page. This depends on
the type of line printer you have. The
next two questions on the maximum size of a
formatted ASCII record and the number of
channels open at a time can both be
overidden at compile time, so taking the
defaults 1is normally adequate. Finally
comes the question about the type of code
that the compiler should produce. The
choices are threaded, inline EAE, inline
EIS, or inline FIS, You <c¢an build a
threaded code only compiler, an inline only
compiler, or a compiler which will do
threaded or inline. If you wish to build a
compiler that c¢an do both, the way you
answer the questions will determine the
default setting.

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

FLULTHR.COM - Threaded code only compiler,
about 130 blocks in size

FULINL.COM - Inline code only compiler,
about 180 blocks in size

F4LINK.COM - Both inline and threaded
compiler, about 210 blocks

How do the answers to the questions get
incorporated into the building of the
compiler ? They are saved in a file on
OUP: called DEFLTS.OBJ. The file
DEFLTS.OBJ is then linked with the
appropriate Fortran pieces as specified by
one of the three FUL® ,COM files to produce
a tailored compiler. I 1like to build a
compiler which does both inline EIS by
default, and threaded code when asked.
Most applications run faster with inline
code. Threaded code 1is handy when a
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program gets too big, since threaded code
is usually smaller than inline code.
Threaded code is mandatory when wusing the

Fortran debugger, FDT.

BUILDING THE FORTRAN LIBRARY

The second piece of software required for a
Fortran development environment is the
Fortran library or OTS. The Fortran OTS
can be added to the System Subroutine
Library SYSLIB.OBJ, or can be put in a
separate file with any name you choose. If
the Fortran 1library is to be added to
SYSLIB.OBJ, then SYSLIB.OBJ must exist on
the output device. Again device
assignments must be made, and the OTS build
program can be run.

.ASSIGN DL1 INP
.ASSIGN DLO OUP
.RUN INP:0TSGEN

The program will ask a few questions
concerning the building of the OTS. One of
the important questions is what type of
code should the library be built for - NHD,
EAE, EIS, FIS, or FPU. This is where you
get to specify how you want the library to
be built. A command file is created which
can be initiated by typing ™OUP:0TSBLD.

The OTSBLD command file uses the
to build the Fortran
Fortran pieces. The

librarian
library from the
way you answer the

questions determines which modules are put
into the library. When the compiler is
built, the FORGEN program must be run to

create the file DEFLTS.OBJ. It 1is quite
easy to build the 1library yourself by
selecting the pieces you want, and putting

them into the library. A typical build
might look like this:

.R LIBR
%0OUP:SYSLIB=SYSLIB,INP:FPU,INP:0OTSCOM/G/C
®INP:VIRNP,INP:V2NS

®//

Global? $ERRS
Global? $ERRTB
Global? $OVRH
Global?

&4C

In building the Fortran OTS, the following
modules can be used.
This module is mandatory.
OTSCOM.0BJ - Routines everyone needs

Pick one of these, depending on hardware.
NHD.OBJ - No hardware, software does it.
EAE.OBJ - Routines with EAE instructions
EIS.OBJ - Routines with EIS instructions
FIS.0BJ - Routines with FIS instructions
FPU.OBJ - Routines with FPU instructions
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Pick one of these types of virtual array

support.
NOVIR.OBJ - No virtual array support
needed
VIRNP.OBJ - Virtual array support under
SJ or FB needed
VIRP.OBJ - Virtual array support under

XM is needed

Pick one of these if threaded code will be
used.

V2NS.0BJ - No array subcript checking,
threaded code only
V2S.0BJ - Do array subeript checking,

threaded code only

Optional features.
UNI.OBJ - Provides SIMRT, standalone
Fortran support if needed
UIOBYT.OBJ - Provides byte resolution in
direct access files

The size of the library will depend on the
number of modules selected, and on the type
of arithmetic support requested. For
example an NHD no hardware library will
produce the largest library file since all
the arithmetic operations must be performed
in software rather than hardware, The FPU
library will be the smallest since the
routines rely on the hardware to do the
work.

THE TEST ROUTINES

In order to see if the different code
options - NHD, EIS, FIS, and FPU, really
make any difference in the execution time
of a program, several programs were

compiled under the various options and the
run times recorded. Five programs were
used.

Single precision calculations
Same as CCA1, except double
precision

CCA1.FOR =~
CCA2.FOR -

CCAS5.FOR -~ Fortran library function test
CCA9.FOR -« Binomial expansion
CCA10.FOR - IF test

Programs CCA1 and CCA2 do a variety of
floating point operations such as addition,
subtraction, multiplication, and division
as well as array element addressing and
operations with functions. Parts of the
programs are as follows.

PROGRAM CCA1
Commmmcccmccccccccmcsecace—ean== ——
STIME=SECNDS(0.0)

.

1n DO 18
X1
X2
X3
X4
18 CONTINUE

= 1,N1,1

(X1+X2+X3-X4)*T
(X14X2-X3+XU4)®"T
(X1=X2+X3+XU)*T
(=X1+X2+X3+XLU)"T

innnnmH
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28

61

68

71

78

118

CCA2 is identical to CCA1 except

DO 28 I = 1,N2,1

E1(1) =(E1(1)+E1(2)+E1(3)=E1(4))*T
E1(2) =(E1(1)+E1(2)-E1(3)+E1(4))eT
E1(3) =(E1(1)=-E1(2)+E1(3)+E1(4))*T
E1(4) =(E1(1)+E1(2)+E1(3)+E1(4))eT
CONTINUE

DO 68 I = 1,N6,1
J = J¥(K-J)*(L-K)
K = L®#K-(L-J)®*K
L = (L-K)*(K+J)
E1(L=1) = J+K+L
E1(K=-1) = J#K%*L
CONTINUE

DO 78 1 = 1,N7,1

X=T#ATAN (T2%SIN(X)®COS(X)/COS(X+Y)})
Y=T*ATAN(T2%SIN(Y)*COS(Y)/COS(X+Y))
CONTINUE

X = SQRT(EXP(ALOG(X)/T1))

TTIME=SECNDS (STIME)

that the

variables are declared double precision.
CCA5 is the Fortran library function test.
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PROGRAM CCAS5

- - i ————— - n - - -

STIME=SECNDS(0.0)

26400
1.0

01 I=1,N

Cc

C
SQRT(C)
SIN(D)
COS(E)
SQRT(A)
EXP(B)
SIN(C)
SQRT(D)
COS(E)
ATAN(A)
SQRT(B)
Cos(C)
EXP(D)
SQRT(E)
SIN(A)
COS(B)
SQRT(C)
COS(D)
EXP(E)
ATAN(A)
TINUE

A +B+D+ E

TTIME=SECNDS(STIME)

CCA9 is a binomial expansion.
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120

150
151

CCA10

100
101
102
103
104
105
106
107
108
109
110
"
112

200
202
201
203
205
204
206

PROGRAM CCA9

STIME=SECNDS(0.0)

DO 600 M=1,IA
BC=0.0

BB=1.0

DO 500 N=1,I1IE

DO 400 K=1B,IC,ID
AK=K
L=N+1
MM=zL/2
COMB(1)=
COMB(L)=
DO 120 1
Al=1I-1
L=L-1
AN=L
COMB(I)=AN/AI®COMB(I~-1)
COMB(L)=COMB(I)
IF(N+1-MM¥2)150,151, 150
COMB(L~1)=(AN=1.0)/(AI+1.0)#%COMB(L)
L=N+1

Q=AK/AA

P=1.0-Q

BI=Q##N

BII=BI

DO 160 I=2,L
BI=BI®*COMB(I)/COMB(I-1)*P/Q
BII=BII+BI

BB=BB¥*BI1

BC=BC+BII

CONTINUE

- - - - - = - -

TTIME=SECNDS(STIME)

1.
Te
=2

0
0
+MM

is the IF check routine.

PROGRAM CCA10

- - = . e - . - -

STIME=SECNDS(0.0)

DO 300 L=1,N

DO 300 Mz1,N

GO TO 200
IF(1)101,999,999
1F(J)999,102,999
IF(K)999,999,103
IF(I1)104,999,999
IF{(J)999,105,999
IF(K)999,999,106
IF(1)107,999,999
IF(J)999, 108,999
IF(K)999,999,109
IF(I)110,999,999
IF(J)999,111,999
IF(K)999,999,112
CONTINUE

GO TO 300
1F(1)201,999,999
IF(X)999,999,203
IF(J)999,202,999
IF(I)204,999,999
IF(XK)999,999,206
IF(J)999,205,999
IF(1)207,999,999



program gets too big, since threaded code

208 IF(K)999,999,209
207 IF(J)999,208,999
209 IF(I1)210,999,999
211 IF(K)999,999,212
210 IF(J)999,211,999
212 CONTINUE

GO TO 100
999 CONTINUE
300 CONTINUE

TTIME=SECNDS(STIME)

GENERATED CODE

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

150 COMB(L-1)=(AN-1.0)/(AI+1.0)%COMB(L)

Example 1 shows the code generated by a
Fortran IV threaded code compiler. The
left column gives the relative octal byte
address of each threaded code call, and the
next column gives the name of a threaded
code routine from the Fortran 1library
executed, followed by any pertinent
parameters, A discussion of threaded code
is available on an earlier RT-11 SIG DECUS
tape.

Example 1. Threaded Code

000404 SAF$MM $DATA+#004000 $DATA+#177770
000412 MOF$MS $DATA+#004012

000416 SUF$IS #040200

000422 MOF$IS #040200

000426 ADF$MS $DATA+#004006

000432 DIF$SS

000434 SVF$MM $DATA+#00U4000 $DATA+#177TTY
000442 MUF$SS

000444 MOF$SA

Example 2 shows the code generated for the
same statement from an inline compiler
built for EIS code. 1Inline code contains
the actual MACRO-11 instructions for each
statement. This particular statement
required more code to be generated by the
inline compiler than did the threaded
version. Since no integer operations are
performed, none of the four EIS
instructions appear in the generated code
for this particular example. Both types of
code require library routines to be called,
so the total number of instructions
required to execute this statement is not
obvious. 1Inline code is normally larger
than threaded code, and wusually faster.
The inline code in Example 2 shows that the
arithmetic operations are done by jumping
to subroutines ( JSR PC,$ADDF ). These
subroutines such as $ADDF are taken from
the Fortran 0TS and can contain EIS

_Pick one of these tvpes of wintmal ammase .

instructions, or FPU instructions depending
on which arithmetic module was selected
when the 1library was built. The more
instructions which can be implemented in
hardware, the faster and smaller the
routine will be.

Example 2. EIS Code

000542 MOV AN+2,-(SP)
000546 MOV AN,-(SP)

000552 CLR  -(SP)

000554 MOV #40200,-(SP)
000560 JSR  PC, $SUBF

000564 CLR  -(SP)

000566 MOV #40200,-(SP)
000572 MOV  AI+2,-(SP)
000576 MOV AI,-(SP)

000602 JSR  PC,$ADDF

000606 JSR  PC,$DIVF

000612 MOV  L,RO

000616 ASL RO

000620 ASL RO

000622 MOV COMB-2(RO),-(SP)
000626 MOV COMB-4(RO),-(SP)
000632 JSR  PC,$MULF

000636 MOV  L,RO

000642 ASL RO

000644 ASL RO

000646 MOV  (SP)+,COMB-10(RO)
000652 MOV (SP)+,COMB-6(R0)

Example 3 shows the code generated by an
FIS inline compiler. FIS code required the
same number of statements to be generated.
Notice that the single precision arithmetic
operations implemented in EIS code by a
subroutine call, such as JSR PC,$ADDF, have
been replaced with simple FIS instructions
like FADD. This is the advantage of FIS
code where the FADD instruction is executed
immediately by the hardware unit.

Example 3. FIS Code

000536 MOV AN+2,-(SP)
000542 MOV AN,-(SP)

000546 CLR -(SP)

000550 MOV #40200,~(SP)
000554 FSUB SP

000556 CLR -(8P)

000560 MOV #40200,-(SP)
000564 MOV AI+2,-(SP)
000570 MOV AI,-(SP)

000574 FADD Sp

000576 FDIV SP

000600 MOV L,R0O

000604 ASL RO

000606 ASL RO

000610 MOV COMB-2(R0),~-(SP)
000614 MOV COMB-4(R0O),-(SP)
000620 FMUL SP

000622 MOV L,RO

000626 ASL RO

000630 ASL RO

000632 MOV (SP)+,COMB-10(R0O)
000636 MOV (SP)+,COMB-6(RO)

T~



Example 4 is the generated code from the
RSX-11M Fortran 77 compiler. It shows the
benefits of inline FPU code. The code is
small, and no subroutine or threaded
library routine calls are necessary.

Example 4. FPU Code
000472 LDF #40200,F0
000476 LDF AN,F1
000502 SUBF  FO,F1
000504 ADDF AI,FO
000510 DIVF FO,F1
000512 MOV R2,RO
000514 ASL RO
000516 ASL RO
000520 MULF  COMB-4(RO),F1
000524 STF F1,COMB-10(RO)

GROUND RULES

Each of the five test programs were built a
variety of ways to illustrate the execution
speed of the different types of code. The
first set of tests were all run on the same
PDP 11/45. Since the 11/45 has EIS and a
floating point processor, tests could be
run with NHD threaded code, inline EIS code
and 1library, threaded code and the FPU
library, and inline EIS <code 1linked with
the FPU library. We call this option EPU,
The 11/45 does not support FIS, so another
machine was used to demonstrate FIS timing.

The programs were compiled under the
Fortran IV/RT V2.5 compiler patched through
Autopatch F and run under RT-11 V4.0
patched through Autopatch F. The routines
were all compiled without 1linenumbers to
increase execution times. Linenumbers are
of great value when a program aborts, but
add overhead in time and size to a working
program.

The same programs were also run on the PDP
11/45 under the TSX Plus system available
from S&H Computer Systems, Inc. TSX Plus
provides a multi-user RT-11 environment.
The routines were then re-built using
Fortran IV V2.5 under RSX-11M V4.0. This
was done to get a comparision of RT-11
versus RSX-11M run times. It is
interesting to note that the Fortran IV
compiler under RT-11 and the Fortran IV
compiler under RSX-~11M produced identical
code. The routines were also built and run
using Fortran 77 under RSX-11M. This was
done to see if Fortran 77 is indeed faster

than Fortran IV since it does produce
inline FPU code. The routines were
re-compiled and run on a VAX 11/730 under

VMS for comparision with RT-11 and RSX.

The routines were compiled with no
linenumbers, the test programs were the
only job running, and no print spoolers,
system jobs, other users, or additional

processing was taking place. None of the

programs did any
period.

I/0 during the timing

The programs were also run on an
to illustrate the

LSI-11/2
difference between the
NHD, EIS and FIS options. Two different
LSI-11/23s were wused to show the relative
speed of the FPF-11 floating point unit
compared to the KEF11-AA microcode FPU
chip. The programs were also run on an
11/34 and an 11/44 with floating point
processors, just for fun.

Table 2 shows the three character names
used to identify the different options for
the timing test results.

Table 2. Naming Convention

NHD - Threaded code compiler, NHD library
EIS - 1Inline EIS compiler, EIS library
FIS - 1Inline FIS compiler, FIS library
FPU -~ Threaded code compiler, FPU library
EPU - 1Inline EIS compiler, FPU library
F4P -~ RSX-11M FT77 compiler with /Fup

F77 - RSX-11M F77 compiler and library

- - - - - - - - G O . = e - -

SINGLE AND DOUBLE PRECISION RESULTS

Tables 3 and 4 give the run times of
programs CCA1 and CCA2 built for the
various options. CCA1 and CCA2 are
identical, except that CCA1 has single
precision variables, and CCA2 has all
double precision variables. CCA1 and CCA2
do a diverse set of operations such as
adds, multiplies, array referencing,
trigonometric functions, and exponentiation
as shown by the program sample given
earlier, The other programs are much more
specialized. Since none of the programs do
any 1/0, such as reading data from a file,
they may not seem representative of the
average user program. Their purpose,
however, is to illustrate the different
types of code which primarily effect
floating point arithmetic operations.

The CCA1 and CCA2 run times indicate that
the more arithmetic hardware available the
better. For single precision, the floating
point processor reduced run time from 5.8
minutes to 1.4 minutes over using no
hardware, and from 4.5 minutes to 1.4
minutes over EIS. On double precision,
CCA2, the reduction was even more dramatic
from 26 minutes NHD to 18.6 with EIS, to
2.0 minutes with EPU. The EPU option, EIS
inline code linked with an FPU 1library,
seemed to produce the best results. It
takes advantage of the fastest inline code
available to Fortran IV, plus the FPU
library. Inline code, however, often
produces a larger .SAV image. For
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applications which do a large number
double precision calculations, buy a
floating point processor |
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Table 3. CCA? Times on PDP 11/45
Single Precision
( minutes )
RT TSX RSX
NHD 5.82 6.37 6.96
EIS 4.47 4.85 5.30
FPU 1.62 1.75 1.88
EPU 1.42 1.53 1.64
F4P - - .69
F717 - - .69
Table 4. CCA2 Times on PDP 11/45
Double Precision
( minutes )
RT TSX RSX
NHD 25.98 28.32 30.94
EIS 18.65 20.28 22.15
FPU 2.18 2.37 2.50
EPU 2.00 2.17 2.30
FuP L - 090
F17 - - .90
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RT-11 VERSUS TSX PLUS AND RSX-11M

Tables 3 and 4 also show that both TSX Plus
and RSX impose some overhead on program
execution. This 1increase in run time
should be expected for a multi-tasking
system since overhead must be incurred to
see if anyone else is ready to run. The
advantage of a multi-tasking system is that
while one job is waiting for 1/0, another
Jjob can be executing so that the total run
time for the two Jjobs can be less than
running them consecutively.

Table 5 shows the size of the .SAV and .TSK

files from program CCA1 for both RT-11 and
RSX~11M. 1In both systems the inline code
versions, CCAY.EIS and CCA1.EPU, produce

slighlty more code but run a little faster
than the equivalent threaded code version,
CCA1.FPU.

While TSX Plus can execute the same .SAV
files as RT-11, the RSX .TSK files were
appreciably larger than the RT-11 image.
The more sophisticated, relocatable nature
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of
caused the

a multi-tasking system such as RSX
.TSK files to be almost twice as

large as the .SAV image. Remember that the
compiler produced identical code, but the
library routines under RSX must be smarter

to run in that kind of environment.
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Table 5. .SAV Versus .TSK File Sizes
RT-11 RSX~-11M

.SAV Time .TSK Time

(blks) (min) (blks) (min)

CCA1.NHD 28 5.82 43 6.96
CCA1.EIS 28 4,47 gy 5.30
CCA1.FPU 25 1.62 41 1.88
CCA1.EPU 26 1.42 42 1.64
CCA1.F4P - - 4y .69
CCA1.FT7 - - 4y .69

FORTRAN 77

Notice that the FUP and F77 execution times
under RSX-11M are twice as fast as the best
that the RT-11 Fortran IV compiler can do.
This is the advantage of the F77 compiler
which produces highly optimized, inline FPU
code. Table 5 shows that the size of the
.ISK files increased slightly over the
equivalent .TSK file produced by the
Fortran IV compiler, but the FT77 versions
ran much faster.

TRIG FUNCTIONS, BINOMIAL, AND IF TEST

Tables 6, 7, and 8 show the results of the
single precision trig function test (CCAS),
the binomial expansion ( CCA9 ), and the
IF test ( CCAO ). Table 6 shows that
Fortran IV has a good implementation of
trigonometric functions taking full
advantage of the floating point hardware.
Table 7 shows several interesting results.
For some strange reason CCA9 blew up under
TSX Plus even though the same exact .SAV
file ran fine under RT-11. SPR time for
S&H Computer Systems. CCA9 also aborted
under RSX when the floating point hardware
was NOT used. SPR time again. CCA9Q is
also a somewhat rare example where
threaded/FPU code is actually faster than
inline EIS/FPU code. It Jjust depends on
what the program is doing. Sometimes it is
best to time the program both ways, and use
whichever is most effective.

CCA10, the IF test

jllustrates that EIS
than threaded code. It also shows that
having a floating point processor does not
help when the program does not do any

shown in Table 8,

can be much faster



floating point arithmetic. In this case

EIS is as fast as EPU.

Table 6. CCA5 Times on PDP 11/45
Functions
( minutes )
RT TSX RSX
NHD 17.67 19.33 21.13
EIS 13.20 14.37 15.65
FPU 1.93 2.07 2.4
EPU 1.67 1.75 1.81
Fuyp - - 1.87
F77 - - 1.87
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Table 7. CCA9 Times on PDP 11/45

Binomial
( minutes )

RT TSX RSX
NHD 16.03 17.58 ?
EIS 12.70 13.58 ?
FPU 3.58 ? 4.08
EPU 4.48 ? 5.17
Fup - - 1.59
F77 = - 1.59

? means that the program aborted

Table 8. CCAI0 Times on PDP 11/45

IF test
( minutes )
RT TSX RSX
NHD 5.35 5.90 6.37
EIS 1.52 1.67 1.81
FPU 5.35 5.90 6.37
EPU 1.52 1.67 1.81
Fup - - 1.87
F77 - - 1.87

EIS VERSUS FIS

Tables 9 and 10 show the results of running
CCA1 and CCA2 on an LSI 11/2 which has both

EIS and FIS. For single precision
arithmetic, the four FIS instructions
decreased execution time from 15 minutes

with EIS to 4.8 minutes with FIS. On
double precision, Table 10, the FIS
instructions offered no speed increase over
EIS. This is due to the fact that the FIS
instructions are only implemented for
single precision arithmetic. Tables 11,
12, and 13 also point out that the FIS
option can be advantageous when single
precision arithmetic is performed.

DIFFERENT MACHINES

Tables 9 through 13 detail the execution
times of the same programs run on an LSI
11/2 with both EIS and FIS, an 11/23 with
EIS and an FPF11 floating point processor,
an 11/34, 11/45, and an 11/44 all with an
FP11. The 11/23 appears to be about twice

as fast as the 11/2 for every test. One
exception 1is double precision. Since the
11/2 does not support a floating point

processor, it cannot take advantage of any

double precision arithmetic. It is
interesting to note that an 11/2 with FIS
can execute single precision arithmetic

almost as fast as an 11/23 with the
KEF11-AA microcode floating point chip -
for CCA1 it took 4.8 minutes for the 11/2
versus 4.1 minutes for the 11/23 ( Tables 9
and 14 ). Many people have been dismayed
when they upgraded their 11/2 with FIS to
an 11/23, and the single precision run
times were only minimally decreased.

The execution times of the various machines
show their relative power. No big
surprises. The tests were run on the 11/23
and 11/34 because they are two of the more
common systems currently in use, and relate

to a large community of users. The test
results show that the 11/44 was twice the
speed of the 11/34 on the NHD and EIS

tests, and almost that much faster on the
floating point tests.
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Table 9. CCA1l - Various Processors
Single Precision

1172 11723 11/34 11745 11744
NHD 18.47 8.12 7.93 5.82 3.65
EIS 15.43 T.13 5.63 4.47 2.75
FIS 4.80 - - - -
FPU - 2.07 1.78 1.62 0.98
EPU - 1.87 1.58 1.42 0.93
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Table 10. CCA2 - Various Processors
Double Precision
11/2 11/23 11/34 11/45 11/44
NHD 83.07 35.25 34.05 25.98 15.47
EIS 57.00 26.42 22.90 18.65 10.60
FIs 57.00 - - - -
FPU - 2.72 2.38 2.18 1.42
EPU - 2.55 2.20 2.00 1.30
Table 11. CCAS5 - Various Processors
Functions
11/2  11/23 11/34 11745  11/44
NHD 60.03 25.07 25.48 17.67 11.90
EIS 49.63 21.67 17.40 13.20 8.63
FIS 14,42 - - - -
FPU - 2.90 2.73 1.93 1.88
EPU - 2.55 2.43 1.67 1.73
Table 12. CCA9 - Various Processors
Binomial
11/2  11/23  11/34  11/45  11/44
NHD 52.10 22.57 22.77 16.03 10.70
EIS 47.32 21.50 15.95 12.70 8.65
FIS 13.83 - - - -
FPU - 4,28 3.73 3.58 2.15
EPU - 5.65 4.75 4,48 2.75
Table 13. CCA10 - Various Processors
IF test
1172 11723 11/34 11/45 11/44
NHD 12.82 6.03 5.67 5.35 2.20
EIS 4,35 1.93 1.85 1.52 0.77
FIS 4,35 - - - -
FPU - 6.03 5.67 5.35 2.20
EPU - 1.93 1.85 1.52 0.77

KEF11-AA VERSUS FPF11

Table 14 points out the difference between
the two floating point options available on
the LSI 11/23. The KEF 11-AA chip
implements the floating point instructions
in microcode. From Tables 9 and 14 it can
be seen that the microcode chip can
decrease processing time for CCA1 from 7
minutes to 4, and for CCA2 from 26 minutes
to 7. That alone is a substantial savings.
The FPF 11 floating point processor
implements the floating instruction set in
hardware, and cuts the execution time of
the KEF11-AA in half. Notice that the
FPF11 did a much better job of executing
the trig functions of CCAS.
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Table 14, KEF11-AA versus FPF11

LSI 11/23 Floating Point

Program FPF 11 KEF11-AA
CCA1.FPU 2.07 4.07
CCA1.EPU 1.87 3.85
CCA2.FPU 2.72 7.32
CCA2.EPU 2.55 7.17
CCAS5.FPU 2.90 11.70
CCAS5.EPU 2.55 11.33
CCA9.FPU 4,28 9.07
CCA9.EPU 5.65 10.45
CCA10.FPU 6.03 6.00
CCA10.EPU 1.93 1.95
VAX 11/730

The test routines were run on a VAX 11/730.
The 730 is an attractive system for
migration for the RT-11 user. Table 15

shows the execution times of two different
11/730 systems, one with the FP730 floating
point processor and one without. These
times are listed along with the comparible

times from the RSX-11M Fortran 77 run times
on the 11/45 and 11/44., VAX times are more

accurately compared with the RSX times
rather than the RT-11 times since VM3
supports Fortran 77. Fortran 77 has been

shown to be substantially faster
Fortran IV runnin on the same machine
( Tables 3 through g ). The 11/730 appears
to be about the same speed as the 11/U4,
and has the advantages of the VMS operating
system.

than
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Table 15. VAX 11/730 versus 11/45, 11/44

Program 11/45 117484 11/730 11/730
RSX/FT7 no FP FPT730

CCA1 0.69 0.56 1.76 0.56

CCAZ2 0.90 0.74 3.51% 0.89

CCAS 1.87 1.82 5.91 1.37

CCAg9 1.59 1.30 6.73 0.99

CCa0 1.87 0.87 1.90 1.90

CONCLUSIONS

EIS - the Extended Instruction Set, FIS -
the Floating Instruction Set, and FPU - the
Floating Point Unit are hardware/software
solutions to faster execution of integer,
single precision, and double precision
arithmetic operations. EIS is standard on
most new CPUs, while FIS is only available
on some older model processors, For
integer operations, EIS 1is very wuseful.
EIS inline <code 1linked with a floating
point 1library ( EPU ) can be quite
effective in the RT-11 environment. 1Inline
FPU code has been shown to have great
potential in decreasing run times, but is
not currently available to the RT-11
Fortran IV community.

Double precision arithmetic on all types of

machines will take four times as long to
execute as the same program doing single
precision, when the operations must be
performed in software. From Table g CCA1
took 8.12 minutes on the 11/23 for NHD and
35.25 minutes for the double precision
version, CCA2. For EIS the difference was

7.13 minutes for CCA1 and 26.42 minutes for

CCA2. In contrast, when the floating point
operations could be performed directly by
the hardware ( EPU ), the times only
changed from 1.87 minutes for CCA1 to 2.55
minutes for CCA2.

On a LSI 11/2, FIS can greatly speed up
single precision operations by doing the
arithmetic in hardware rather than
software. This is reason the LSI 11/2 can

perform single precision arithmetic almost
as fast as a LSI 11/23 with the KEF11-AA
chip which implements the 46 floating point
instructions in microcode,

A floating point processor can improve the
execution of double precision arithmetic by
an order of magnitude over having to
perform the same operations in software
(Table 10 FPU and EPU versus NHD and EIS).

be tailored to take
of the hardware present
on a given machine. The Fortran compiler
can be built to generate the additional
instructions implemented by the various

The software must
maximum advantage
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types of hardware. Which type of
hardware/software is best for a particular
application depends on what type of

calculations are to be done, and what types
of hardware is available.

In each application it is important to know
what types of operations are to be
executed, what type of hardware is
available, and how to build the software to
take maximum advantage of the hardware.



RTEM-117 The RT Emulator

Lo Briddgewster
Nigitsl Eauirment Corroration
Maumnards MA

Jonmn Resteds Sescsion Chairesrson
ATR fizscsocistes
Mavriderns OT

Fesprted by Gavin Perrws DECUS Scoribe Service
The BT develosment drour nzs sroduced a simulazted RY
ran be run 25 3 task on RSX-11M or M-PLUS or under
a2 MAX. The esroduct is called RTEM-11. It emulstes the
RT~11 FB stend zlone snvironment to rrovide 2 RT-11 develorment
wetem 1o & multbivser esnvironment,. This product is not mesnt to
vsad 2% an  arprlicstion environment. It h3s severe
nitations on its I/0 csesbilitiss.

¥

RTEH srovides RT-11 FR develaorment, and runtime
gnvironments Tt runs Lhe same J8AY files zs stend slome RT.
It 2llous ral RET-11 develorers to use an RSX-11IM system

'imui* EOUE Fresg standing &T“li suwstems snhould be used for
grelications,. RTEM srovides maximum comratibilitey by

monitor codes Two tures of RT sustem devices

[

i furmc% fuirtual disk® file o s FILEE-11 volume
zidrn mounted RT~11 format volume (RKGSy REOL1. .03

tgitzs]l Dommand Langusdge) snd ingirect commsnag files

Most RT-~11 distripbuted utilities are supraorted,
new wtilities. £ Files Interchange Frodram
transfer between RT-11 files and nost FILES-11
i A of wsing FILEX:: A Jack 0Of all Trades (JOAT)
uii.iﬁﬁ sTFllﬁS some  new functionalite recuired in the RTEH
Y ] ﬂmvﬂi A B5X like Indirect command line processor  (INDD
Was 1nﬁiudeJ inm RTEH (it is aslso availsble in RT-11 Version 3).
The following lavered =ry

ooducte zBre  surrortedd BRASIC11/RT—-11.
FORTRAN  IW/RT~11y sinsgle user DIBOL: APLART-11s and FMS/RT-11.
T Following HT-11 lavered eroducts are rnot surrorted!
BEChet /RTy MUABRARID, 2FBQSITEG BT s Time Shared DIROLs

If thne wirtuel systenm device ostion is used the swstem 1is
divided intao two rarta, f snared wsortion is called
EEIDL13RTIIGH.BYS. It is & resd-onle file with 2 rezd/furite
iy § CTor BWHAF Eifaid s IND:  Handlers) Thie rortion may
wre Lo B directorw sedmente. File storage is  wvariasble
. Here reside BTEM-11 Monitors Handlerssy and Utilities.
ed entries are radded ss rrotected *NON-ENTITIES®" which
oooury directorw spacer zre protecteds have zero lengthy do not
in directory listings and do not 2errear as an <EMPTY> to
v Soueeze. The shared rortion is zlwads squeered with
sE DIOCES.,

y

w
ot
o
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The srivaete rortion of the wvirtusl ssstem device is in
SY!LeprnlRTLIPR.8YS and is rezd/write enabled, It contsins wur to
31 directory sedgments of which 1-8 2re cories from the shared
FOrLion., The defszult crestion size of Tile storssge is 4794
locks (this maw bhe changed he the swstem maznssger). Unused file
storadge seace need not be allocated., Thne Mark aAres {(cosied from
the shared file) conteins SWAF.SYSy BAM.SYS, IMNDLSAV  znd  some
handlers that use SET commands.

The non-system vir+u*1 ﬁevjﬁe: (V53 for some  reszson)
2llows ur to eight devices esxclus of the suystewm device. JOAT
initiates sccess to tne UqO* to v8f§ gevices. it is  intended
to be wused for users with seversl virtuzsl swstem devices for
accessing other users’ virtuzl sustem devices. It trests =&
virtuzl sustem device =z 8 datsz server v marring only the
rrivate rart of & VB0 zs read/write.

The RT-11 clock routine is mpever entered. RT-11 HRET/COHKT
are converted to the RSX ecuivalesnts, DATE/TINME are decourled
from clock ticks and are thus obtasined from the host. DAY/MONTH
roll over is  thus erovided by RSX sutomaticzllz. There is no
time loss during checkrointing,

Restricted Frodrammed Heauests

CMKT does not return number of ticks remsining {(zlwaws 07
«ONTXSW mitst not reference the 1I/0 wadge

s BEVICE must not referemnce Lthne I/70 rpasge

e DR s handler reagests

s Mo van only reference the console terminal

+MTEET nardwsre characteristics cam not be set

SFPROTECT nmot useful since srogram can’t eccoess 170 devices

e BFFUN only if function is asveilsble throudgn the host driver

+UNFPROTECT same as FROTECT

The following prodgrammed requests may not be usedd fCTIMIO, CBHOTTHM
LTIMIO end anw XM recuesshs,

The LF?: igs the only susrorted #rinter handler. It is =& srecizl
device that srocesses +ENTERs +UWRITE and .CLOSE. The (ENTER command orens
a FILES-11 file» JWRITE writes to the file and .CLOSE srools the fTile to
the srrinter,

FIF runs under RTEM-11 to traznsfer files between RY-11  znd FILEE-11
volumes. It serforms formstlted ASCIIr FORTRAN carrisge control snd Imasde
Mode transformations. I+ does not allow file deletion orerstionss
directorwy listings or volume initislizstion operations.
JACK-0OF-aLL-TRADES. attzoches and relesdes devices from host files  and
rerforms some dSenerszl utilite furnctions. JOAT rasses fTiles spec Fleulir
for which FILES-11 files will be used as 2 virtusl device. It eparn list
which files corresrond to which virtusl devices., It can extend the VS
files when more srace is needed and creste virtusl files. In addition Lo
fiies hendling JOAT sasses command lines to the host swsiem and is used Lo

terminate RTEM~11 to return contrel to the host sustem.
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You maw not use the following utilities! ERROUT, FORMAT, MOUF, ODT

(VDT mesw be wused irnstesd). This iz hecsuse these utilities sccess the I/0
adge which is unavailziles. Some wutilities have restricted use. BOOT
ortion (A0 in DUF is not aveilazable, In FILEX the TOFS5-10 ortiorn (/7)) maw
ot be UEEde The AYinlmll ostiom i LINK is  z3lso  out. RESORC

configsurstion ortions {(AH and /2) ocsn not he used,

What RTEM-11 does not do. RT-11 user srograms cannot access FILES-11
files. {You nave to core bhne file in with FIFP.) There is mo access to the
1/0 pag

RTEM dossn’t support downloading of stand-zlome RT-11 sustems.

P8,
Trim Tolls uinﬁ devices are not syrsrortedsd Cassette (TUSO)y Card Reader:
! ee ResdersPurnone VT1IIAV5460 disrlawy POT hnandler (FI)sy Error Loddging
Hardlers &Fli Fivea nead Jisk, The lazsered groducts that are unsurrorted

were listed in the Lasered Froducts section sbove.

in snswar to auestions the following roints were brougnt outs KONy
58 eto loaok ormasl since the code is the ssme s in RET-11. RTEM does

nave flosting soi l susrart put it is slow. e user found two DUEs In
FRTEM:S i It worn't work on REKO3 devieces (this maw be fixed in the nex
varsionTi. 2y It doesn’t like "% in lsbels in the IND  labels., {This

was Timxea i Lihe relexs u@d version as the same sroblem occurred in RT-11

Var, Trhe 5J monitor is not sursorted but there was significant interest

thie sudience  for 1t. There is no direct access to any real devices.
=1

le this gduct was meant toe erovide 2 develorment environment it
gezrs that 3 lot of the interest wss in using it for arrlications, RTEM

& lewered groguct Tor the VaX zs well zs for FIF-11s pul 8 sréerecuisite
the oawnersnis of an RT-11 licemse, The emulating task srovides ur to
putes of srace for the KT-11 sustem rari DUt mzs pe sel by the sustem
ager to e a2z small ss Z4k{wordsTy. Several users nad trouble using

1 dinstellation guide znd setting it to run but  once it was ur  they

seensd auite herpry with its rerformzrnce.

RTEM-11 is sroduct number 3413 (#lus media codes)y the Users Guide
te numbhered AA-N4IEA-TRK and the Installstion Buide is AA-N4346A-TK.

I oOvervisw

i Willizms
Higitael Eeuisment Corsoration
Mewnards M

Jonn Heseted:s Session Cheirrerson
TR Associztes
Maridens CT

Evin Perryr DECUE Seoribe Service

i1l exerlisin whnal vou need to krnow about RT-11
how to get it: whalt’s new in version Sy
wersion 4.0  znd what’s different from
e end of the  article is & roteourri of
: Trom the ssssion thest mew  hels  in
whgr gna 1F certain unsvailable festures maw apresT.
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Yersion 5 for RT-11 hes toeesn reless ze of fAsril

Suprorted wgsers should have received

o
ookl
0

i

o3

i

i)

»——!:

Mass If wou have HT-11 but sre unsurport e Mo kit
woig do pol need s onew license.  hNew Lo Duw bhe
livense: documentation: arg suprort There are
several ortions Tor itures of lice ious CRUss
deneral licensess for OBEMs etec. The A romvailaible
gt 21l the rcomeorente  {(unbundled) ree im o the kit are

availshle,

Version 5 will be comeatinle witn version 4,0 zng 14 will
1 =

e gzsier to  install  snd use. Y5 rounds oot existing
Turmectionalite withoul anw larvrdge chanses. ME o owill ﬁmppart e
NIGITAL CFRUs znd devices. There avre some ennancemsents to the XM

suatem,

Veraion 3
installstion is
rdate service raep
rrovided instead
rorrections wi
@ this meon

I
L
.
i3

bornsw pUTOhase e
itnstsl]l without satobins
Wwill De sveilabler including

urdate so Lho

ratehess  and  the above

service is  alsg availaible
srecizlist susseort  iFf reau
Wwill #4ill be svaeilszsbls fTor

1,

egrcnased pw unsuerorbed site

The FPOT-130 is surrorted Dul the POT-
ie surpsorted. UDASMEL  disks
there 1s g wmaximum nof Q"&: nlock
fi?e sige ls &4k blocks
& smaller deviges u*“h
there are the follo

30 is not.s

is surrorted: wus Lo 8 e runn a2t oances e
grecutive is more = SEM NoW ruﬁ virbuasl Jobs aod
sriviledged Toredground unl overlaws.,

A tandler has Deen adged
Lines witnn a3 subset of the
even rossible to s
the commzngd with 3 few kew
Wit  the MOUNT  arnd  DISMOUN
1 SN peuignpents are

QJEE’LHe This nandlier iz
features that will s&void

cdread enitor commands
s useﬁ command lines srd
vl o o

with the DECUSE  Xh: or A subde
ranglers., Wihen maved
frandler will kEnow grdler i
ineluded whioch will zllows ths
user to rartition SR warw Tesi
tisk . Thne VM device can even 54 or FBs

it is not currently bootzsple

User srodgrams ozn bhe used as KON command

113
)
2
ot
kN
i
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s
"
1§
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1¢ CCL  can  trazs commsnds that fzll throwusn BCOL sng it will
rLITT & FTOSTan rame SYicommandname . 54V, If the command
lirne has warameters after the command these will be rassed
inmto Lthe srogram. If the parameters look like LCL format
{@,d, seprarated bw sraces) Lhen the order will bDe switched
so Wwatoeh out. HED considers thie g fezture not & pud,

2 If the CCL can’t fimd 8Y!Ffile.85AY the UCL ostion maw be
included st SYSGEN time., AL thi
i
ol

ie Foint 2 file called
UCL . 5AV will be run snd Lhe whole I pe

L2 command lime wil
raseed Lo & user writiten comman T

garser/interrrete

New S5YSGEN ostions included

1, Direct auestion for including high sreed ring puffer.
2+ Bet UZL11l wr to 2400 baud {(versus 300 for V4.

3+ Remote console option.

4, An answer Tile is created during SYSGEN like in FSX and

thue erevious ressonses can ez2sily e cheandged. Yoo ois
surrlied with an snswer Tile wilth default snswersi Lhus
mazking 2 few mimor changes will not pe difficull.
Freviouslye crested answer Tiles can De saveds mekins 1t
gasy to document 2our confidgurstion.

G, Ome cen SET EXIT NOSWAF to kesr nzndlers Yrom swarpsing
oult uron comrletion of 2 Jobsadgain imrroving rerformance
of TU zrnd Tlorsw dmv Ces

As IND conbtrol/command file structure can e includeg Lo
#llow raranetere andg cgsuitiﬂnals in & command filee
{(discussed below?

Error logging susrort for 81 has heen zdded, One  opan
prtionally select no  logging f supoessful IA70 to imsrove
rerformapce of floery snd TUSE devices

Write srotect suswrort has Deen implemented in the softusre
for DX and DY dewvices. NOWRITE czan onot De used for the swstem
device since it nmeeds to write the modified driver back Lo 8Y1:,
Yeriable relr: oount  osn e imrlemsnted for the followinsg
devicesd DX DY DD D DH RK,

New Frogrammed Reauesi nelude the following?

+FRROT  set/reset file srotect staztus

LEFDAT sel Tile dale

SABTIO zbhort oubtstending 170 Tor this Jdoblohannel] far 84
FETEH avaiizple Tor AH (needn’t heve 211 hendlers
loaden)

S FEER ton look into the moniftor

s FOKE to changelorash the monitor

» PUAL Lo modify monitor dets

+GETLIN can e sel to teke imeubt cnle from the Lterminsl

and not from ocomnm

The IND srocessor is
It 28llows string subs
execution:s ete. Witn SE
switched in or out.

% & surerselt of the REX INDI erocessor,
titutions file orerztions: comditions
T KHOMN  INOJIND +this feszture can be

1

l"‘!
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Imeroved utilities feztures include!

FIF JHULTIVOLUME cories froxw 23 lardge volume to several
amall., volumes., Incremental restore is rossibley as

well ss rcomrlete  restoration of the larde volume.
SUERIFY checks datz a2fter coru, /IONDIPROTECT default is
fiow to leave srotection 2z found in the oridinal.
SHEINCE  AREFORE work to move 2 subset of files based on
date. /IATE to move files created on 3 serecific date.

iR JUNQIFROTECT list Lunderotected files

LuF can ortionzllye retain or rerlazce the bad blocks
information,

LINK glohel oross reference mars virtual overlsvys 2zllowed

Witin erivileged FG Jdobe rovtines 3llowed in multirle
overlewe (without beindg rulled to rootr.

MaCRO comrletes zssembly if CREF failssy error messsges are
comratible with the documentation.

FILEX SUATT artion.

SLF nes checkeuyms for source gatcohes.
BINCOM zllows wildeosrd comrarisons and device to device.
HELF rades helr text ocuteput to video terminsls (if SET 77T

SCOFEY,

QUEMAN  /L0OG oartions SSINCE!lddimmmivwesy /DATE!ddismmmigy

MIEUE srotects file wnile despooling: file by file outrut Lo
RT=-11 file sitructured devices.

FORMAT formatiting z2llowed while FG zcotive.

A mew gtilites BUF 3llows bachking ur of lardge files to multiele

volumes of smaller media. Unsusrrorted new wtilities will include!
TTYSET set terminzl charscteristics on multiterminel swustemss MTYSET for
auto-beaud  terminzsls {multiterminagl sustemsdy and RTHON sustem zcotivite
monitor snd disslew {(swastem Job surrort onlwsd, SFEED is still available
zrna BLET: the single line editore: zllows substitution of 2 string for a

character, E.0H, could be used to stand for FORTRAN to easily comrile
FORTREAN programs with MYFROG, The underscore in  front of the
character will srevent it from bheing  substitoted for in the command

o
H

meen selit into two volumes. {What was
commands s is now & serarate volume from the

2le.? The customer instsllstion dguides zre confisuration

H Wwill simelaifw customer installation. A Minmi-Reference

“ocket Guides: it wont it in wour socket but 1t contains
stion to be 2 useful daily reference volume that worn’t take

Changes Trom Version 4 include the following notes!

FIF retains rrobection status unless switon is called.

AT for §xlec does not reguire /J8YS  if  there are 0o
the imeut string.

NELETE  defaulits Lo HOADONFIREM if there zre no wild cerds in the
goificetion.

LSRN REL instead of 5Y8 extension.

GUELIER uwr? 1"‘1_1 ie now SYIQUFILE.WREK.

Hewr writben handlers will work if  they were written wusing the
GROEF czll okherwise ftnew won't work, e+ OHO and . .CM1 2re different.
v internals wers undocumented znsway s#nd shouldn’t be czlled, There
wayw around tnis. If woun used them and if wouw can’t figure it outsy

& <

€«

fai)

1
-

contact Jim Williazms,
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Buestions anmd Answers SBescions:

RN Can charascter metching sornss case De doneT

£ Yesy bzt is now  the default, ENABLE/DISARBLE LCM will
change wnether it is case sensitive or not.

. Csn & bootsble logicsl disk be moved to 8 different device o
ard sti1l be booted? ~

.  Ferhasrs nob.  Suomit an 8FF.

eI Hill vcompiled BASIC or FORTRAN-77 Decome svailszbDle?

e it’s rassinle (bul vou will have to really want it).

. lpes Lhe HBasckur znd Restore Utility have to do 2 bad blocks
soan sutomatically before coruging?

Yesr: we dse HEC disks

G: Why can’t we use 22-bhit addressing onm a 11/237

A. Thnere is no wayw to tell 1if the device i 8 REV & or 3 REV (€
tevice, REYV &7g would crash. If you know wou have 3 REV [
woty can satoh sround this restriction.

oy
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wowork on version 47
=, bo delt version 9 to gelt the utilits so
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S
SYMPOSIUM TAPE INFORMATION
the srnotsted directors for the RT-11 8IG tazre from
OGECUS. We were unsble to build it on-siter so
M TIOmE .
Plezse rublisn the directore in the newsletter. I have sent
2 tare Lo Joe Lachmans who is the hesd of the trees and he
Will distribute it from Lhere down Lhe Dranches. Flesse
mention in the newsletter that seaorle who want cories of the
tere should contact their locsl UG librariznse not me oar
dJoe directlw.
Theanks,
Rally Barnardg
Sandis Lans
Alouaueraus:s NM B7185
(505 844-5115
N
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¥ Springy 83 DECUS Suemrosium RT-11 Tare ¥
X X
3 8t. Lowis ¥
4 *
¥ Annoteted lirectory *
X *
P E S22 ST EITEI PR ERI SRS I FEL SIS LS LSS FPETEE TS ST ELY
X X
* IMFORTANT *
4 *
X Fead tne filer, README.I18Ty first. ¥
4 ¥
KEKEK KKK KK E K KA KKK KA KRR E KRR KRR KRR R KK ERA R R RREK ¥
llavid Btsdd These files are

lesrt of FPharmacology takern from the Falls
Tale Universite Medical School B8l RET-11 tare.

323 Cedzr Streetl
New Haven

Lt 06510
A03-4346-2151

This is an imslementstion of the virtusl-device
driver described by Craruchettes on eagse 439 of

the DECUS sroceedings Fell 1980,

README . 18T ?O03-Arr-81 BIG tare oo

carw instbructions
X +8Y8 2 05-Mau-81 SBJ/FE driver
XOATCH.S5aAV 21 17-dApr-51 AUaTCH wtilitw
BUF +8XI 41 2i~Sep-8 DUF V4,0K patched for XD
Xh 000 10 lé-Nov-81 Descrirtion document
X0X +5Y8 2 0%-Apr-81 XM driver
aup LOOM 1 1é6-Mar-82 Fatch Tile Tor DUP.S5AV
%I LDEY 9% Oé~fAer-B3 “TFTUQL DFUICE conmtaining

the following filess!

XOBATCH.FOR 13-Nov-81 XDATCH wutility source
GETFIL .MaC i 085-Nov-81 X0ATCH subroutine

FTRAN . MAL
TRIME .MAC
ASLOOK . AR

17-frr-81 XDATOH subrowtinsg
17-frr-81 XOATCH suoroutine
i7-d=pr-81 XODATCH swubroutine

e Bl o B S N i P I I o

X0 s MAC OB-HMau-y1 Virtuszl-device driver souroe
MMGT e MAC OR-Tec-82 XDATCH subroutins

XL L GOM Ol-Maw-H0 UYirtuzl-device puild file
XOATCH . COM i}”H*P"“i XODATOH utility commsnag file
Lp L GOM lé-Mar-82 Patch file for OUR,SAY

X1 RHO 1a-Hoy ?3 lesoristiaon RUNOFF source

11 Filees 446 Hlocks
LSS 0SS EET ST TS IFESTEFITEET LSS ELIS LSS IS TT 43

DIRLDEV ~ Annotsted Ltare directoriess sart 1.
DIRZLVOEY - Annmotsted tere directoriess rart 2.

M. fi., Bourdeois: Jr. B, W, Barnard

Sandisz Nationsl Laborstories Sandiz Netionmal Laporstories
Division 9238 Division 25454

. 0. Box 5800 Fe. 0O, Howx HBOO

Albugueraues NM B871HS Alpucueraues NM B7185

(503 B44-50EE (R0 8445115
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Arnnotated directories of the DECUS Suymrosia RT-11 tares
fram the Srpring of 78 throush the Sering of 83 (this
sumrosiumd .

578 JUIR 29 14-Apr-82 78 SUIR 2 21i-Tiec~-81
8577 +OIR 317 2l-Dec-81 F7¢ +OIR 92 21-Dec-81
586 LTIR 41 2i-lTec-81 F8e LDIR 102 2i-liec-81
581 JOIR 158 2i-liec-81

7 Filess 484 RBlocks

Fail IR 855 2l-lec~-81 882 +OIR 28 (B-lec-B2
Faz COIR 18 0G-fpr-383 583 LOIR 44 0l-Jun-83
4 Filessy 143 Blocks

HKEREKF AR KL RN KEEREEEEKE R KRR AR KEKE KKK E KKK KR KKK KKK
INFOTS.REY - Initislize FORTRAN’s OTH.

Ns. A, Hourdgeoiss Jr.

Sandia Nationzl Laboratories
flivision 9238

Fo e Box 5800

Slouauereuer NM 87185

(B05) 844-8088

This submission shows how to imitislize FORTRAN’s
0TS from 2 srogram or subroudtine written in MACRO-11.

INFOTE - Demonstrates FORTRAN's 0TS imitislization
NAaR - Comrares the execubtable and mer fTiles denersted.

NAGBFOR - A do-notning srodram thast waes used to study
FORTRaN’s 0TS initiszlization fsrocess

NABMAL -~ & MACRED-11 srosram thal germerates executable
code identicsl te that generated from NARFOR.

INFOTE. COM

1 08-Feb-83 MABFOR,.FOR 1 07-Feb-83
INFOTS. DOC 3 O9-Fep-83 NARFOR.LET 1 Q%-Feb-83
IHFOTE.LET 1% 0P-Fep-83 NABFOR . MAFP 4 09-Feb-83
INFOTE.MAC 8 08-Fep-B83 HABRFOR.DRJ 3 09-Febh-83
INFOTE . MAF 5 09-Feb-83 NAEBFOR .58V 14 09-Feb-83
INFOTS.OR 2 O¥-Feb-83 NARMAC.LST 194 09-Fen-83
INFOTS, RND T 07-Fen-82 NAEBMAC MAC 99 08-Feh-83
IHFOTE . 5AY 12 09~Fen-383 NABMALD . HAF 4 09-Feb-83
JUNK LFOR 1 03-Feb-83 NAEBMAC.ORJ 1% 09-Feb-83
JUNK LST 1 09-Fep-83 NARMALC . 5AV 10 09-Feb-83
JUNK L OBJ 9 0%-Feb-83 FRINT ,COM 1 09-Feb-83
NAR « COM 2 D8-Fen-—-83

2% Filess 411 Blaocks
AR RE RN RN R AR R MR A KR KRR KRR E KRR KKE KK
TESXLIBLOEY ~ 78X suwstem services library rarer.

Ns A. Bourdgeoiss: Jdr.

Sandiz Nationzl Laborastories
Mivision 9238

Fe 0O, Box 2800

Albusueraue:, NM 87185

(505 B44-8088
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This is & corse of the sarer sresented at LDECUS, includins
VU-ESr3ensg .

ARSTRA.DOC

T8XLIEB,.LOC

-

02-Mar-B83 VUGGOT . RND

2 1lé-Nec-82 YUGOOT7 . RND 0Z-Mar-23
ABRSTRA.RNO 3 1lé-Dec-82 YUGoes., o J3-Mar-83
SHNOTE, noc 6 15-Dec-82 VUBOGRE . RMD O3-Mar-83
SHNOTE . RND 15-Nec-82 YUGOR. D00 G3-Mar—-83

TSXLIE.RNG

i

02-Mar-833 VUGo10.,. poc

VUGOO0O . RND 03-Mar-83 VUGOL10 . RND

1
i
6 2
2 3
7 i
1 1 3
YUGOOL . 1oL 1 0Z-Msr-83 BUGEOLL. DO 1 0ZF-Mar-83
YUBOO1 . RN 1 03-Mar-B3 YUGO11, RHD 2 03-Mar-B3
UUG002 ., DOE 2 0%-Mar-83 YUBOLZ. DOL 2 03-Hsr-83
YUG002, RND 2 03-Mar-a3 YUBO1Z, RND 2 03-tar-63
YUGOO03 . 0OC 1 03-Mar-83 YUGBO13, DO 1 03-Mar-83
VUGOOZ, RNOD 1 03-Her-B3 VUGO13, KNO 1 0Z-Mar-83
VUE004, DOC 1 ﬁ3"ﬁar"83 YUGO14, DO 2 03~Mar-83
VUB0OO4 . RNO 1 ~Har-83 VUGO14 ., RND 2 0E-Mar-53
VUG0S, 1OC 1 as ~Har-83 VLGOS, DOT 2 03-Mer-83
VUG0S, RNO 1 03-Har-83 YUGO15, RN 2 03-Har-83
VUG00& . DG 1 03~ﬁ3r"83 YUGO16 . DOC i 03-Mar-83
YUGOO& ., RND 1 03-Mar-83 VUBO1é, RND 1 03-Mar-83
i

VUGo07.pac 03“ﬁ r=83
39 Files: 142 BRlocks

KERKAK KK AH KRR KRR K KRR KRR AR KR KRR KRR R R KRR KRR SRR o

BENCHM.DEV - Fortran Renchmsrk Routines,

Rorm Trellue

Sandie Netionel Laboratories
Division 7523

Fe 0. Box 5800

Albueuerausy NM B7185

1505) 8440955

The files in this submitizl zre the benchmark routines userd
for the Fortran/RT Tutorizl - EISy FIS: zndg FEU: which wae
given at this Sumeposium. Otner test routines which were not
discussed are aslso included.

AFHORI . DAT 35 17-Jun-82 CCag  LCOM 2E-Jul-82
BENRBYS .FOR 4 18~Jun-82 LEQS FOR A0~ bl 82
BENRBYS.FAS 72~-Jun—-82 LAy Loud DF-Ser-82
BENBYX . FP&SG 7 2E-Jdun-—-82 Eﬁﬁ? +Fﬂh G2-Ber-82
RENCH FOR 14 O7-ldan-8G INFUT JFOR NZ-Ser-87
BENVIR.FOR 14 08-Jsn-—-80 JaCORL,FOR 2 FO-Jul-82
ceal  JCDH 1 07-Ser-B2 LITTL COM Z0~dul-B2
CCat +FOR 14 $2-8ep-—-82 LITTL FOR I0-dual-82
Ceatx FOR 34 15-J0ul-82 NSECZ2  LFOR P R T R
Coaly L COM 1 G7-%er-H2 ka3 FOR 2A-Jul~78
CUALO (FOR b (2-Ser-—-82 Mavd JFIOR 240l -7Fa

CCALT LCOM 1 30-Jul-B2 RCCALL . COHM
CCall FOR 10 36-Jul-82 RECAl L COM
CCAZ L COM 1 §7-Ser-82 RCCALO, COH

12-faer-83
lé-~Hoy-82
13-Bee-82

[y I SN N TP S WO o T OO 0% B % B S N O A S o W S

CCAZ  FOR 14 07-Ses-82 ROCAZ L COM 07-8Bep-82
CCA3 COHM 1 23-Jul-82 RCCAS L COHM 13-5es-82
CCalx  JFOR 8 22-Jdul-g2 RCCAY L COH 13-Sep-82
CCA4 .COM 1 22-Jul-82 README . CCA 17-Hzue-83
CCAad4 FOR 7 22-Jul-82 SCRIF COM E0--Jdul-8g2
CCAS COM 1 07-Ser-f2 SCRIF (FOR J0-gul-82
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DOAE
IS =T
VL

~«;{‘1

Ceaz
CCa7  LFOR
49 Filess

-
ol l!ﬁ

Sge-07

1 22-Jul-a8z2

198

n 22-Jul-RB2

22-Jul-82

1
o 22-Jdul-82
It

locks

SCRIF2.FOR
SCRIFI.FOR
EF1111.FOR
TIME LFOR

112

4 24-4ul-78
4  24-Jul-78
24-1ul-28
4 24-1ul-78

S S SISO ESEITES SIS ESIE TSI E LRSS OIS LSS

DEKLIR.DEV

Joel Herer

£k s

1
S

Fir
ARCDEF

UL&PDH+ﬁQﬁ
HLBCOM. 824V
DLBOFPT . H&aD

15 Filess

EHEAEEKEERER

GETREX, DEV

- Librarizn

DL Rk, Ua -
2 master

a,

ARCDEF -~ & sub-

4 21l-Mzwe-83
12 25-How-81

IS

[E

3
4

-z %
N R (0

I

brd e bes

27 -Hov-dl

w81
27-HMau~81
08-~-Mau-83
18-Har~79

z-:,—

it
fu]
i
e i
1

catalod

for multirle disks.

librarian

device nhandler.

are Tound

DEKLIE.DOC
DSKLIB.EQE
DERLIR.ESY
ODSKLIE.NOB
DERLTIE,.NEY
Us e HMALC
ua +SAY

e Tile

124 0B~Msu-83

O 18-Mau-83

2% 18-Mau—-R3

2 18-Haw-83
¢ 18-Maw-83
i 08-Mau~83
1 18-Maw-83

RE RN KA RN R RN AR RN R AR AR RN KRR KK

-~ Tranpsfer FILES~11 files

tu A

-‘v—v-a-r,cv.-..'
2

LEEL 8

“:‘ !h

ke
Moy

FIle

d&O Falm Serindgs
Indisn Harbour B

(3053

77I-3518

Hevelormnent Cor

Varue

1X8

4588
CLOBE, 0BTH
S5TR%: TYFES
KT~11 ®rogrs
file GETRSX,
fgetrex’ .,
ilr

-

&M

contains

rorstion

CUTREG, EMTX:.
UHXEYSE - Trnis submission

to RT-11.

resding Q0S-1
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rogram Lo meinmtain
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GETCHM: LOOKUFPY READWS
contains an
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the UNIX manual radges for



FEATIME . 157y RTREX: REXGET
to read files

(ognsiy

Erirh
filesustem

CLOSE
CeTat . C
CSTAT . H
CVUTRSG.C
DOFEN +HAC
EMT «Mac
ERTOEF.H
BGETCHN.C
GETRSX.COM
GETREX. noC
GETRSEX.5AV

GETHREX.ERO

e C 12-0ct—-82
13-Qpt~-82
13-00t-82
Oot-82
D6-Maw-83
13-0ct-R2
13-0ct-82
Cla-uct-82
19-Mzu-83
19-Maw-—-B3
19-HMaw-53
20-Mau-83

ot b e

Y
<L

B
Lo 5 I ) B WOy B S PR 70 I I N

GETRSX.TXT 20-Mae-83
LOOKUF.C 22-0ct-82

27 Filess 251 Rlocks

REXXKs

¥

ODOFENM

directories

+

README . 18T
E IL s 0
g T
L 100
C

N
&
-.
A
i

e R .1.1-1 1

GE
ET
UE.

B QC,{ L0
RTRSX . LOC
ETREX .&aAV
REOFIL.H

uT&EﬁTéE
STROHR . C
TYFES . H
HNESYS. O

- an RKT-11 sradsram
from arn REX-11
2 21-Mau-—-8BZ

i 13-0ct-82
I8 07-Mzue-82
A D7 -Mauw-82
27 19-Mau-83
20 Zl-HMaw-83
Fooo1¥-Mauw—~B3
2% 21-Mau-83
I 13-0ct-82
I 19-Maw-B3
1 19-Mzy-83
1 13-0ct-82
2 O¥-Hoe-82

KRR KK KKK HR R KRR RO RO K

22BIT.DEYV -~ Hsandlers for 22-bit s
ks L+ Hicksted

Micro Technologwe Inc.

1420 Miralome Ave.
Flacentias CA T2&670
(213 AZZ-7580

MXVU2Z2, RTDYs README.MTI

k=

Modificastion

to OY dreiver for

22-bit addressing for use with MTI MXVZIZ contraller.
Iale 4, Travis
Saturn Sustems
4875 UHWashington Ave. 5.
Minneasrolisey MN G5345
Y&y L& — Feston for the DY hesndler to swurrort 22-Dit sddressing
af the LSI-11/723 usimg the Micro Teohmnology MAV-Z22 flopew
disk controller witn T8X+ V3 srnd lster. & wetoh for the
M handler to suprort 22-pit zddressing of the LEI-11723
wsing the Emuglex 8CO2/0 disk conbroller with THXY U3 and
later.
UM — The DECUS UM handgler wmodified so it won 't clesr zll of memorw
when 1t sizges itself.
MOLEMZ7, T8X%, IO - & program running under ET-11 that would
ne comrastible wilth the HODEM? from the CFAH world.

C1a « MAC
CI0 +OB.J
oM 100
DM22V4,.5LF
oy L0000
GYZ22V4.C0M
Y224, 5LF

19-Tec-82
19~lec—-82
18-Mag—-83
O04-Mar-83
18~Meu—-83
17~Maw-83

17-Maw-83

PR G P 1)

o

|25

MODERT . DAY
pryaz .pod
REAOME . MTI
RTDY L COM
THEIS L HAaC
TEXIE (R
TSXRET .HAC
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3% 1F-Jden-B3
283 Ol-Mzw-83
2 .;..ﬁ—._...;.;"z
3 ~4"Nar“8:
1 1Z2-Mar-—-83
L 12-Msr-83
i 83



MODEMZ . C &
MONEM?7 . COH
MODEMZ . DOC
20 Filesy

3z TSXRY .ORJ i
bl : VH » D00 i
T 14-Maw-83 i s AL 21 1&"&“

411 Blocks

i

]

R
2

.,)

LSS 22222202 ES P22 O E SRR RtV Pt eSS

AaPLLOEY -
AFLZ2 TEY

APL -

Noug Eonrer

First Nationzl Bank of

ne First Natio
Chicssgos
(312) 732-24854
AFLOR -~
AL -

CHAREX s

lletaile

file AF

AFLOO
AFLOL
ArFLo2
3 Filesrs 485 B

% \.Jév
*QAU

APLUTL, 0OC 4
AFLOS
APLO7
CHAREX . FOR
CHAREX (HLF

CHAREX . SAV 27

FSALEN.C

13 Filessy 304

IL 8047

100
130

fHAY kg

J85aY 83
+ SRV 83

ils Yer

+

faes

sion 1 for RT-1

Chiicadgo

24 o OOANE - ey
Ste G005 {13223

Flassey R

nel

o
]

AFL comrilers

The various il
the hardware confisgy

derending on

aPL utilities

for caloulating: srintings
znd redgression wal

S e

FEALEN - FORTHRAN uytilities Tor
manirulating files for AFL Tormst.

of thede srodrams are
LUTL . o0C on disk &FLZ.

found in tne

31-Mawu-83
I1-Mewe-B3
Fl-rmaw-832
locks

AFLOZ L BAV
ARLO4 . SAV

)
th L

w3 4

2 31-Mazw-83 FEALEN.FOR

4 3Fl-Mau-83 UTLCAL . AFL 19

UTLPRT . AFL 4

7 3l-Ma
31-Mauw-83 FESALERHLF 4 3i-Hs
31-Maw-83 FOALEN, 2aV 21 31-M=

8 3Il-Mauw-g3 REGRES . A4FL 7 314
E

Il-Mauw-—-83
4 31l-HMaw-83
Blocks

#

ol

converting

2

ot

G ED D 03 On

Il-Hawe-g83
31l-Maw-83

fod Wed el i gl 0l

(XSS ST EL LS ELS TSI IEL LT EL L LTSI EOCE LR SER RS

UTILL.DEV -

s We Barnard
Sandis Nationszl

NDivision 25454
Fo Q¢ Bowxw 5800

Albugueraues NN
(205 B44-5115

FARSE -

SUWCNBE-

and Arelicstion Ubiliti

xJJ

!‘{z

%o

L.eborstories

87185

# flexible
FTOSTEmS .

Tilesrec rarser Tor FORTRAH

A console
runtime settins
sreed {(for
DLV-11F7).

switcher routine which zllows
of communications line

interfaces such azs DLILV-E or
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communications

artions in
WMLon &re
far

sestem & smart terminzl.

=
[
e

b

T3

i

8 nsndler witn enhanced
nd the sbhilite Lo rass

SLUY - These zreg pTrograms
file., FACUE srovides btne
ively set Lthe hor and
wizll 38 the number of lines
& rage, LIST is & srodgram
znw dsiven rart or 21l of &
z rrodram that will srint
"t les,

rezd or Wwrite sustem
gws TOU-S0L0 clock.

OUTRNDO, STRING - This srogram
comment fields from s source

Lhem Lo 2 RUNOFF zsource file.

22-8ct-82

220t -82

22-0ct-82

oM
Bt
R A R R I

QW Frogram,

FARSE LOC 3 29-Apr-83
FAREE JFOR 3 08-Arr-83
FARSE FTH g 08-Arr-83
FaRSE ORJ 16 17-Maw-83
README. LIS & 19-Mswe-83
README.TCU 2 21-Maw-—-B83
RTCOM .DOC 18 03-Feb-83
RTCOM .5AY 16 07-0Dct-82
RTYSET FOR 17 18-Feb-83
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10-5er~-82
10-8er-822
10-5er-82
01-Nlec-82

GETGLO.FAS 1
GETRNO.COM i
GETRNO.DOC 17
GETRENO.MAF 4

GETRNO.ORJ 10 Ol-[ec-—-82 SETOFS.FOR 1% 02-HMar—-B3
GETREND.FAS 21 QF-lUpe-R2 SETOFS ., SAY 35 G2-Mar-83
GETRNO.RRD 15 Ol-llec—-82 SHUT L0 2 25-0ct-82 L
GFTRND.SAU 2% l-lec-B2 SHUT L DOC 1 Gd4-Mzu-83
GETRNO.SRC 1 10-%er-82 STRING..DEC 2 10-Ser-82
HEATER . RND 1 10-Ser~82 STRING,OER. 7 0i-lez-82
LIST .Fag 19 17-Maw-—-B3 SHONSE .. DOC 2 29-farpr-83
LIST «854Y 21 17-Maw-83 SUHONSE , MaC 5 0B-arr-83
LX8EIT.DOQC 4 O2-Mar-82 SUWCHESE .54V 2 R2E-fct-81
LXBRIT.SAV 2 02-Har-R2 TCUGET . MAD 7 21-Mau-R3
QUTRNO.ORY 13 gl-Dec-82 TCURUT . Mal & 2il-Mau-83
QUTRNDO,.FAS 13 02-lec-B2
49 Files» 432 BRBlocks
(S F S SRS ESES SRS SE SIS LTI SR T SRS S S
UTILZ.DEY -~ More utilities.
Joel EBeregx
Infocom
&4 Jacoueline Rd.
Fittshurdghs Fa 15217
(617 492-1031
NoT - (luynpemic Debusgsing Technioue! lows sumbolic
depudgding of srodgrams ysing @ swmbol Labhle
FTile ortionally rroduced by MNE .
VIEW, V - Yiew is 3 small gtilite srosrsm that 2llowus ~—
auickly Paging Lhrough an ABCIT file on o2 MT100.
BYEs BYERLD - Eue srints 5 seving or defimition.
COFYe: MOUNT - A TELD macro to backus lardge disk Lo
mutitirle smaller disks
Oetsile of these srosrans are Found the Tile
ANBTAT.DIR.
ANOTAT.DIR & 2i-Mau-83 Lot L 000 12 14
RYE  TTY 4 17-HMapw-81 noT L MA0 130 14
RBYE LLNE 123 17-Mau-8i1 onT LR 24 08
BYE Say I 1¥-pug-g2 MOUNT . 84Y 2 E0-
BYEBLD.Say 4  17-tiaw-gl Y » COM 1 L8
cory Jugr 5 O7-Mar-—-82 UTEW  HMaC & 08
COFPY  LTEQ 2 F0-Hov-78 VIEW 54V & QB
14 Filesy, 341 EBElocks
LSS S S LSS EIRET SIS E S RE LTSI SIS E TSI ST ISR ETEE S
UTIL3 . HEV -~ FORTRAN armd © utilities,
Doug Rohrer
First Nationsgl Bank of Chicsaso ‘
One First Natiomnzsl Plazas Ste 000% (1-223 —

Chicagor IL 404670
(312) 732-2644

RTSET 8AV
SCRIRBE.FPAS
SCRIBE.SAYV
SETOPS.DOC
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FI

T

ZLEN -~ 4 program to convert 3 FS4 file to z X84 file.

MATOHy MATCHE -~ Programe for FS84 file comrarison.
Mztched réecords are written to the maztch files
those thet don’t are written to error outeut.

MERGEF - Merding two erevicousle-sorted FSA files,

CRREAD -~ Shared file resding and writing,

Detzils of these srodgrams are found in the

file FORUTL.DOO.
CRREADFOR 12 Zl-Maw-83 MATCH 84V 2 Ii~-Mau-83
FIXLEN.C 2 El-Maw-B3 MATCHE.FOR 2 31-Mau—-83
3 E.EffFDH 10 ZTi-Mauw-83 MATCHE.HLE

Il-Mauy-83

MATCHE, 8AY

31-Mau-83
31-Maw-83

e —
;:3 Fed d bed e 03
Bl e

i

I

=

x

~

Lol

J
L el ool B I U5

F kLEN SHQ 26 Fl-Mau-83 HMERGEF.C 1 I1-Mauw-83

FORUTL . DOD 21 3i-Hsuw-83 MERGEF JHLF 1 Il-Mzw-83

MaTOH FOR 20 El-Maw-B3 MERGEF ., SaY 3 I1-Mawu-—-83
- L HLF 7 Zl-May-Bl

i

MaTOH

1H Files: 248 Blooks

FEA AR R AR RE RN R R RO RO ORI OO R KRR KX

UTUTLL1.OEY - Varietw
YTUTLE, GEY

of Utility Files for the VUT-100.

Sherhen
fatomic E Uf Canasdsa
Finauws: Manitoo ROELLO
(204 4532311

Cribbs
(BB R

HJACDLOK ~ Foregroo

Job o whien disrlages

UT-100.

calendar and

TEZTWRET ~ & ftewt formstting
a3 UWT-100 soreern.

rrogram to get disrlags on

TLFL - fi WT-100 soreen

4 & Fformatting rachadge.,

ENE fFOR 15 1i-Maw-83 FTXTH MAC 2 1i-Hay-83
EXMPLLINF 1 1i-Mau-83 README . 187 &  18-Maw-83
EXHMPLZ INF 1 11-Maw-83 TCFL.  +BFQ 7 11-Hau-83
THEFTLLE I0 1i-Maw-83 TOFLIO.MAD 23 1i-Mesw-g3
- 7ooll-Maw-83 TOFLO HMaQ 27 1i-Mpu=-83
T 3 4 li-Mauw-Blz TXTC  .COM 1 1i-Mau-83
KMP2WU . MAT 2 li-Maw-23 TXTL QO 1 11i-Mauw-83
MATOH FOR 4 1i-Mepu-83 TETLO .COM 1 1i-Mau-83
ﬁ!CiGt+ﬂuP 41 12-Mau-83 TXTHURT.FOR 25 11-Mayg-B83
MUODLOK . MAD 327 12-Mau~-B83 TATHWRET HLF %1 11l-Maw-83
5. & 12-Haw-83 TXTHRT . OVL 93 1i-Mauw-83

r } & Ll-Mau-83 TEXTHRT, 84U 51 1l-Mae-83

24 Files» 404 Blocks
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CURF  LFOR 2 19-Maw-83 SLUFLX.84YV 32 19-Mau-83
CURF . 5AY 14 19-Maw-83 SLUFLY (FOR 33 19-Mau-83
GTTRM FOR i1 19-Maw-83 SLUPLY., AV & 19-Mauw-83
RTEC  FOR & “@“ﬁﬂﬂ~83 TCFL  «BFO Poo19-Maw-g3
KTCC . 5AY 19 ~Mau-03 TCFL . CEL 1 19-Maw-83

KTRMID.FOR 2 9"ﬁas”8g TCFL . Dac ?FH 20-Mew-83

KTRMIDNL 5AV 14 19-May-83 TOFL LW MTT 12 19-hMaw-B3
FTCFL W MAC 2 CFLIO . HATD 24 19-Maw-83
REGDME , 2N 4 : TOFLO L MAC 27 19-Meu-B3
BLUFLH. FOR 32 19-Maw-83 TCFLUL . MAL 8 19-Mau-83

SLURLM. 54V 40 1?»M~u~85 TOFLUZ . Mal
SLURFLY . FQR A0 1Y¥-Mawu-33 TIin SNTE
24 Filess 477 Blocks

P2
2% R

jﬂuﬁ:ﬂ»ﬁE
19-Mau-23

‘)J

AR RO RO A R R R R AR R R R R R R R R R R KRR

1 CBEY - Megnetio tare ubtilities.

MTUTL
UBTL2 . DEY

4T
Dous Ronrer
First N%tiﬁ“ﬁl Bank of Ohicasdo
Flazsr Ste 000% (i1-22

DUMPFMTy SPDUMP, EBCLIC: EXTMY ~  Dums thne contents
of & masnetic Lare to 2 terminsl.

B .

nigh-olockindg-density masgnetic

THFER, TAPYXXXYX ~ A srogsram Lo oreste g Fortren Secuential
ARCTT dats Tile from & magnetic btare Tile.

e FepL ame sre Todnd in the

SO0 o disk MTUTLZ.

BACKUR . HLP 23
BORDIR.C

BOROIR, 54V

Ai-Maw-83 DUMPHMT . HLFP
31“ﬁ3%”m& DUMFNT BAY

3
7
33 Bl-Mae-83 RETRN L
?

e
FR S
£of Lol
P
.t
H H
23:3
]

ik

s
B

24 Mo
nt e

Ee

£
Lo

rLaY“F&E 1t Il -Hew-03 RETRN .54V &4 El"ﬁﬁf
3 e EETTRE.O 11
ol

P
s

RETTRE . 84V 53 &
SROUNMF.FOR 21 31“M£5“S3
SEDUNME . 5AY 33 Fl-Maw-H3

ﬁcéu# LS
DUMFHT . FOR
16 Filess

= ad
Ay

3

")
e,
o
o

v

ERCUIC, DAT 2 22 Ii-Maw-83
EXTHT L DOC 4 14 Fl-Maw-83

EXTMT Ma&l
EXTHT QB
FORUTL .TIOC 2

10 Filess 248

2
H

4
e fed O
]
£ad
(3]
-2
H
=3
3
1
1
i
st
X3

i

-

il

3

]
ia g aniENs
Ll Led Lad

EE S LIS ES S 2T E SRR R TR E SRS PSP S E S F SR ECEE R T

NOTEY The files listed for the verious entries zre 311l the
ones gesocizted with the entries. RT11 explicit (%)
and imrlicit (no extension? wildearding hes bDeen
LIGED .

s We Barmard I-June-1983%,
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RT-11 SIG

FUTURES SURVEY
7?7 RT-11/Pro350 ?7? 7?7 RT-11/VAX 7?2

As new hardware is announced by DEC, there are always questions concernint the
use and support of RT-11 on that hardware. In an effort to define the RT-11
SIG's role in interacting with DEC on these questions, there will be a work-
shop session at the 1983 Fall DECUS U.S. Symposium in Las Vegas.

Although not necessarily restricted to the topics described here, the workshop
will focus on two futures issues - RT-11 on the Professional PC, and RT-11 on
32-bit computers.

To help pre-load ammunition for this workshop (which may become a permanent
symposium feature) the RT-11 SIG members are asked to answer the following
survey questions.

dedededededkkdedkdedek ok hk ok kk kdkkdkkdkhh ok ki dkdk kdkhk ki krhhkdhkkdkkkhhk ik k ik kk ki ki khkhkkk ik

1. Do you want/need RT-11 on the Professional 300 series computers? Y N

2. Would you be satisfied if RT-11 were offered only on the Pro 3507 _ Y N

3. What features of the present Pro 325/350 would you want to see included or
supported on a PRO/RT-11 operating system? (Note: I don't give you a menu.
Go find out for yourself what the Pro's features are. If you're going to
ask for RT-11 on the Pro, know what you're asking for.)

4. Because of the restrictive architecture of the Professional PC, some
‘features of RT-11 may not be possible. What RT-11 features would you be
willing to sacrifice in order to get it on the Pro 325/350?

SJ Monitor Device Timeout Support

Single Line Editor (SL) Error Logging

VM Handler BATCH Support

Logical Disk Subsetting (LD) .SPCPS support (look it up!)

Multi-terminal support Asynchronous Terminal Status

User written device handlers .FETCH support in XM

___User Command Linkage (UCL) Other

____ System Job Support Other

[T

IETETT

5. It would be foolish to believe that DEC will not eventually make much
smaller VAX-like 32-bit computers. What "VRT-11" features and enhancements
would you expect to see in a single-user/multi-job operating system on a
32-bit workstation computer?

Please send responses to: Crowdell, Ltd.* Your DECUS Membership No.
145 Andanada

Los Alamos, NM 87544

* but not very
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Crowell, Ltd.* Ry o
145 Andanada
Los Alamos, NM 87544

RT-11 SIG Survey



