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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,

e Gaime

HOW TO REACH THEM
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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-
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, 1983. 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 to the newsletters of your choice.

DON'T DELAY — USE THE ATTACHED FORM AND TAKE ADVANTAGE OF O
THE NEW SERVICE TODAY! !'!
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™ ¢ Summer Institute of Linguistics

Affitiated With Min. of Education & Culture and University of the Philippines
P.O.Box 2270 MANILA — TEL. 78-00-81 -
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 RT11 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, RT1l 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) + ; Skip over priority

MOV PC,R4 ; Point R4 to second vector

ADD #dd$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,

. forl.

Kenneth Zook
Manager of Computer Services

e ——
DSIR DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH

APPLIED MATHEMATICS 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

fog Pt
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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
lis¢t. It would be under the auspices of the Data Management

Systems 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 prablem. ", and from there, the
wish disappears. I‘'m sure that that is as frustrating to
the developers of RMS as it is te the users.

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

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

Thank you.

SYTEK, INC.

19 CHURCH ST, 'P.0. BOX 128 / BEREA, OHIO 44017 Phone (216) 243-1613

LR IR B BN B AR 2N 1

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,

£ M Michael Bibler
J 140580



SIRA LTD'SOUTH HILL  CHISLEHURST  KENT' BR7 5EH - ENGLAND
Telephone 01-467 2636 Telkex 896649

DIVISION

RESEARCH & DEVELOPMENT

DIRECTOR: SIMON COLEY MSc MIEE

I was interested to read your letter in the latest "Mini-Taske
requesting help in emulating RT1l under RSX V3.2 .

Some time ago, long before RTEM was available, I had a similar
problem in developing some RT1l sofitware without inconveniencing our users by
shutting down RSX.

My solution was to write an EMT instruction handler which can
built into an RSX task, and which supports most of RT1ll's gystem calls of the EMT
374, and 375 variety. Since RT1l and RSX object files (but not libraries) appear
have the same format, it is often possible to build tasks even if you do not have
sources, although some minor modifications to some RT11l functions are required to
avoid RSX and RT1l 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
do. However, it does cover a reasonable proportion of the RT1l (V3B, XM monitor)
system facilities (file I/0 and CSI handling all work) and you might find it a use
starting point if you receive no better offers.

r"

be
340,
to
the

to

ful

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
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5050 Mark |V Parkway

. Fort Worth, Texas 76106

SYSTEMS iIncorporated 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: +ASCITI <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,

Dok oLt )

Mark Luckstead
Software Programmer
AVM SYSTMS INC.

TSXLIB -- A FORTRAN CALLABLE IMPLEMENTATION
OF THE TSX-FLUS EMTS

N. A. Bourdeoisy Jr.
Sandia National lLaboratories
Albucuerauer NM

Like RT-11» TSX-Plus offers the MACRO ~rro-
grammer 23 number of sustem services via rrogrammed
reauests or EMTs, RT-11 mskes its sustem services
available to the FORTRAN rrodgrammer through the
suystem subroutine librarwy SYSLIR, TSX-Flus also
honors most RT-11 fFrogrammed reauests. TSXLIE
makes the TSX-Plus EMTs available to the FORTRAN
programmer a3s 2 library of callable routines., The
code in TSXLIR is 3ll reentrant.

11



INTRODUCTION

The TSX-Flus librarw routines Frrovide
facilities to surrort detached Jdobss file
structured device mounting and dismounting,
communication between running rrograms
rrogram rerformance analusis: real time
prodram executiony shared run time sustems
shared filesr sustem status informations
communication between runnindg rrodgrams and
g terminaly rrogram control of the termi-
naly OBT activation modes and several
miscellaneous EMTs. The sustem status
information routines require the use of
TSX-Flus Version 2.2 £3]., Several of the
real time surrort routines reauire TSX-Flus
Version 3.0 ([S1, All other routines
require TS8X-Plus Version 2.0 or later,

TSXLIER [11 1is available from the
DECUS/US Charter Frodgram Librarw., The kit
includes the MACRO source modules for sll
grours of routiresy a2 comrlete user’s manu-
aly 8 cross reference chartr &an indirect
command file to build the librarur and the
imrlemented librarw., The cross reference

chart 1lists for each routine the wrage
rnumber in the user’s marnual and the rade
number irn the *TSX-Flus Reference Manuzl"®
£21.

The standard FORTRAN subroutine cal-
ling seacuence shown below maw be used to
access 2ll of the routines inm TSXLIER.

CALL SUBRTN ( ARG1ls ... »ARGnH )

Those routines that returmn onlwe one
value are a3lso callable zs FORTRAN func-
tions., This is as follows!?

IRET = RTNAME ( ARGLy +++ sARGR )

The *TEX-Flus Reference Manual"
describes tiow the EMTs imrlemented in
TSXLIR are accessed from a MACRO rFrosgrzm.
Howevery the FORTRAN/MACRO interface

described in the *RT7-11 Frogrammer’s Refer-
ernce Manual® [4] maw 3lso be wused to sccess
the routines in the 1libraru. The TEXLIER
(as well ass SYSLIB) routines are a8lso
available to the *C* esrodgrammer viaz the
HECUS *c* Lé1 library functiony
*call(iead,

12




DETACHED JOBR SUFFORT

Table 1 lists the routirnes that =ro-
vide detached Job surrort from within an

(%\ executing erodram.
e ISTDJ Get the stastus of 2 detached

JObD .
KLOTJUR Kill 2 detasched .ob.
STOTJR Start 3 detached .Job.

Iletached Job Suppnri.
Table 1.

DEVICE MOUNTING AND DISMOUNTING

It is rossible to mount ard dismount =
file structured device for directory cach-
ing from within 3 running rrogram, The
routines listed in Table 2 rrovide these
carabhilities.

NISMNT Dismount 2 file structured dev-
ice,
MOUNT Mount a file structured device.

Device Mounting and Dismounting.
Table 2.

"INTERFROGRAM MESSAGE COMMUNICATION

TSX-Flus rrovides an ortional facility
that allows running rrodrams to communicate
with each other, Tabhle 3 lists the
routines that susrort this interrrodram
message communication.

MSGSND Send 3 messsde to another Job.

RCVUMSG Try to receive 38 messade from
another .ob.

RCVUMSW Wait for a3 message from znother
Job s

Interrrodram Messade Communication.
Table 3.

Messades are transferred between rFro-

dgrams bw wusing named messadge channels, A

messadge channel accerts 38 message from 2

sending rrodramy stores the messade in 2

eueue associated with the channely and

delivers the messasge to & receiving srogram

on its recuest for 3 messade aorn the chan-

: nel. Messade channels are serarate from

g;) I/0 channels.,

13



Each active messadge channel has asso-
ciated with it an ASCII character name that
is used by both the sendind and receiving
rrogramns to identifwy +the channel. The
names associsated with the channels are
defined dvwnamicslly by the runnind rro-
dgrams., A message chamnnel is active when
messades are being held in the aueue asso-
cisted with the channel or if 8 rFrrodram is
waitind for 3 messadge from the charnel.
When messade channels become inactive they
are returned to a free rool and maw then be
reused.,

{nce a8 messadge is aueued on a3 channel,
that messade will remain in the cueuwe until

some fFrodgram receives it. A Frogram’s
exiting to the kewhoard monitor does not
remove ang rending messades. This allows

one eprodram to leave 3 messasge for znother

Frodram that will be run at 2 later time.

PERFORMANCE ANALYSIS SUFPORT

For many arrlicastions the kegboard
monitor level rerformance analusis control
provided by TS8X~-Flus is adecuate. However:s
in cases such as analuzing the rerformance
of an overlased rrodgram it is necessary  to
have control over the serformance analusis
feature from the running fFrosram. The
routines listed in Table 4 srovide Just
this carability,

INITPA Initialize +for 38 rerformence
analusis.

ISFPFA Stor a8 rerformance analusis.

ISTPA Start 3 rerformance analusis.

TERMPA Terminate from & rerformance
analusis.

Performance Analusis Surrort.
Table 4.

REAL TIME FROGRAM SUFFORT

The real time rrogram susrrort Frovided
by TSX-FPlus s3llows multirle rezl time rro-
grams to be run concurrentlwy with rnormal
time sharing orerations., The basic func~
tions rrovided by this facilitw are listed
in Table 5.

A prodgram must have orerator srivilese

to use any of the real time routines. The
real time fTascilities are available to bhoth

14




normal .Jobs controlled by time sharind
lines and to detached Jobs, Detached .obs
started by time sharind users have orerator
privilege onlwe if the wuser starting them
does.

A basic facility recuired by mang real
time srodrams is the ability to access the
1/0 rade which contains the rerirheral dev-
ice redisters., A normal time sharind Job
does not have this access., It is instead
marred to a2 simulated RMON. This allows
rrodgrams that directls access offsets into
RMON to run correctlu.

CNVAPA Convert 8 virtual address to =2
rhysical asddress.

IBRICIO Bit clear 3 value into the I/0
rade.,

IRISI0O Bit set 3 value into the 1I1/0
rade.,

ICNINT Connect an interrurt vector to
a8 caomrletion routine.

IFEKIO Feek at &8 value in the 1/0

rage.
IFOKIO Foke 38 value into the 1I/0 eade.
IRLINT Relesse an interrurt vector

connection.

IUNLKM Unlock a Job from memory.

LKANMY Lock a3 Job into any memorg.

LKLOMY Lock a .Jdob into low memory,

MPIOPS Mar the I/0 radge into the rFro-
dram srace, .

MFRMFS Mer the simulated RMON into the
Frodram sFrace.

TKCTL Take exclusive control of the
sustem.

RLCTL Relinauish exclusive control of
the swstem.

STFRLV Set the wuser mode Frocessor
rriority level,

Real Time Frogram Surrort.
Table 5.

A real time rrogram can access the 1/0
rade 1in one of two waus? it can mar the
I/0 rade into the rrodgram’s srace’s  or it
can leave the simulated RMON marred into
the program’s srace and rerform reely rohker
bit sets and bit clear orerations into the
I/0 rasde, It is much more efficient to
directly access the device registers by
marring the 1/0 rage into the rrodgram’s
srace thanm to use the routines to rerform
each 1individual access., Howevers this
technique will rnot work if the srodram must
glso directly access offsets inmtoc RMON.
The correct way to access offsets into RMON
is with the SYSLIR routiney ISFYs which
will work even if the I/0 rade is marred
into the rrosgrem’s srace.,

15



The TSX~-Plus real time susrort facili-
te allows 3 rrogram to connect a real time
interrurt to & comrletion routine. If this
is done, the comrletion routine is executed
each time the specified interrurt accurs,
It is rossible for several interrurt vec-
tors to be connected to the szme comrletion

routine in & Job but it is illedgzl for more
than one Job to cormect to the same inter-—
rurt vector.

An execution rriority maw be srecified
for each comrletion routine. This is not
the same a3s the hardware selected rriority
of the interrurt. All comrletion routines
are sunchronized with the Job and run at
hardware rriority level zero. The comrle-~
tion routine prioritey is used to schedule
the comrletion routines for execution, The
available rriority levels are zero through
seven, The execution of a3 real time com-
rletion routine for one Job @ will be
interrurted and susrended if an interrusrt
occurs that causes a3 higher sriorite com-
rletion routine for another Job to be
aueued for execution. Howevers s comrle-
tion routine for 3 dgiven Job will rnever be
interrurted to run another comrletion
routine for the same Job evern if a higher
rriorite comrletion routine is rending.

Comrletion routine riorities ane
throudgh seven are real time rriorities.
Thew are higher than the rriorities diven
to time sharing Jobs snd will a2lwaus
rreemrt the time sharing Jobs. Comeletion
routine rriority zero is not a rezl time
priority but rather &8 wverw hidh rnormal

priority., Such =zero esriority comrletion
routines are time sliced inm the normal
fashion. If 3 comrletion routine enters &

wait state it relinquishes 1its reasal time
priority., Jobs that have real times inter-
rupt driven comrletion roufines need rot be
locked in memory.

In time criticaly real time arelica-
tions where 23 sFrodgram must resrond to an
interrurt with minimum delawr» it maw be
necessary for the .Jdob to lock itself in
memorw to avoid the time consumed in rro-
gram swarring, This facilitey should bhe
used with caution since if &2 nmumber of
larde rrodgrams are locked in memorw there
may not be enough srpace left to run  other
PTOETrams.,
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A running rrodram may dgain exclusive
access teo the sustem to rerform some
time-critical task. The rrodram maw then
relinauish this exclusive access when it is
not needed.

SHARED RUN TIME SYSTEM SUFFORT

TSX~FPlus prrovides a facility that
allows shared run. time sustems or data
areas to be marred into the address sraces
of multirle time sharing Jobs. Tahle &
lists the routines that surrort this
feature., -

IASRNT Associate/disassociate a8 shared
run time swstem with a .ob.

MAFRNT Mar 3 shared run time suystem
into a Job‘s redion.

Shared Run Time Sustem Surrort.
Table &.

Memory srace can be conserved by  thav-
ing several .obs access 3 common corw of a
run time sustem rather then heving to zllo-
cate srace within each Jdob.  Shared run
time sustems are never swarred out of memo-
TY. When =& Job is asssocisted with 8 run
time sustemy 8 rortion of the Job’s virtual
memory is marred so as to allow zBeceess to
the run time sustem.

SHARED FILE SUFPORT

Table 7 lists the routines that offer
access to the shared file record locking
facilitwy srovided by TSX-~-Plus. This is
useful in situations where rrosrams being
run from several terminals wish to urdate '3
common file. Through the record locking
facility a8 rrodram maw dHain exclusive
access to one or more blocks in a shared
file by locking those tlocks. Other users
attempting to lock the same bhlocks will be
denied accese until the first user releasses
the locked blocks.,

ICKWTS Check for writes to &8 shared
file.

IDCLSF lieclare a2 file to be shared.

ISVST Save the status of &8 shared
file, '

IUALEK Unlock 211 lochked blocks.,

IUSFBK Unlock a8 srecific block.

LKELK Tru to lock a3 block.

LKELKW Wait for & block to lock.
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The recommended rrocedure for urdating
38 shared file beindg accessed bw seversal
users is as follows!

1., Orpen the file.

2, Declare the file to be shared,

3., Lock 311 blocks which contain the
desired record.

4, Read the locked blocks into memorwg,

5+ Urdate the record.

6, Write the urdated blocks to the

‘ file.,

7« Unlock the blochks.

8. Rereat sters three through seven as
required.

9. Cloase the file.

SYSTEM STATUS INFORMATION

Information turical of that returned
by the SYSTAT tlewboard command is made
available to & running rFrodram by the
rouvtines listed in Table 8.

ICONTM Determirme the connect time for
a Job.
ICFUTM Get the CFU time used bw a .ob.
IEXSTS Get a Job’s execution status.
ILNSTS Check the status of 2 line.
IPGNAM Get the name of the rrodgram .
beind rum bw 2 .Jdob. *
IPFNUM Get the prodect-Frodrammer =
number for a .ob.
MEMPOS Determine the rosition of =& .ob
in memorw.
MEMUSE Determine the amount of memory
used by a3 Job.

Sustem Status Information.
Table 8.

TERMINAL COMMUNICATION SUFFORT

The routines that allow a8 running eFpro-
gram to communicate with &2 terminal are
listed in Table 9.

TRMIN Accert 3 string of characters
from the terminazal.

TRMMSG Send a messade to another ter-
minal.

TRMOUT Send a strind of characters to
the terminal.,

Terminal Communications Surrort.
Tatble 9.
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TERMINAL CONTROL SUPFORT

The several terminal control surrort
routines are listed in Table 10,

ERKCTL Establish break sentinzl con-
trol. ’

HIEFOF Turn off the high efficiency
terminal mode.

HIEFON Turn on the high efficiencu
terminal mode.

IACTCH Check for rending activation
characters,

ITRERR Check for terminzl inrFut er-
TOTS,

ITRTYF Determine the terminal ture.

TIMOUT Set the terminal read time out
value,

Terminal Control Surrort.
Tabhle 10.

MISCELLANEOUS EMT SUFFORT

Table 11 lists the routimes that sup-
rOTt the several miscellaneous EMTs
rrovided bw TSX-Flus,.

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

ISPY Returrn values from within the
simulated RMON (SYSLIE rou-
tine).

ITSLIC Determine the TS8X~Flus license
number.

ITSLIN IDetermine the TSX-Flus line
number.,

MEMSET Set the memorw allocation.

Miscellaneous EMT Susrort.
Table 11,

OnT ACTIVATION MODE SUPPORT

ODT activation mode maw be turned

the dollar sign and the semicolon.

RSRODT Reset npormal activation mode.
SETODRT Set 0DT sctivation mode.

OnT Activation Mode Surrort.
Table 12,
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on
and off from within 28 running rrogram,
Table 12 lists the routines +Lthat surrort
this feature. In this mode TSX-Flus con-
siders 8ll characters to bhe activastion
characters excert the digitsy the commay
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New & Revised DECUS Library Submissions

11-SP-48 (new) by N. A. Bourgeois, Jr., Sandia National

Laboratories, Albuquerque, NM.

Symposium Tape from the RT-11 SIG, 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 systen for technical
manuscript preparation for output on a NEC Spinwriter
with the Technical Math/Times Roman type thimble. The
system is 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 DR1l1l-W
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 DR1l1l-W handler (11-611). These routines imple-
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 Systems,

Fort Washington, PA.

ADT provides identical capabilities to RT-11 as
DEC’'s standard RSX-11 ODT, with a number of extras.
There are no systax changes and the new features follow
the RSX-11 ODT format. The biggest feature is that ADT
is not linked with the application program, but loaded
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 TSX-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 user
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

ABSTRACT

This tutorial is a discussion of NHD, EIS, FIS, and
FPU. The hardware available to implement these
additional arithmetic instruction sets is presented.
Building the Fortran IV compiler and library to take
maximum advantage of the hardwvare is discussed.
Examples of threaded and inline code are given to
show the output from the various 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
11/23 with both the KEFi11-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, 1 give each user 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, s0 they
are not sure how they want their Fortran
system built.

The purpose of this tutorial is to help
clarify some of the options available in
building a Fortran systenm, and in
particular to discuss the meaning of EIS,
FIS, and FPU. The following subjects will
be covered:

o What floating point hardware {is
avajilable ?

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

© Why does anyone care ?

o How do ycu get the software to take
advantage of 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 vay the computer handles
arithmetic operations such as add,
subtract, multiply, and divide. Optional

hardware can be purchased to implement
certain arithmetic operations in hardware

rather than in software. Different
hardware is 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 of the
following types of hardware:

o NHD -« No hardware

0 EAE -~ Extended Arithmetic Element
o0 EIS -« Extended Instruction Set

0 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 sophisticated way to find out, Jjust
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.
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Table 1. Arithmetic Hardware Options
EAE - Extended Arithmetic Element

KE114,B - 11710, 11/15, 11/35, 11/40
EIS - Extended Instruction Set

KE11-E - “11/35, 11/40

KEV11 - LSI=11, 11/03

Standard - LSI 11/23, 11/34, 11/44,
11760, 11/70

FIS - Floating Instruction Set

KE11-F - 11735, 11740
KEV11 - LSI-11, 11703

FPU - Floating Point Unit

KEF11-AA - LSI-11/23 Microcode option
FPF-11 - LSI 11723
FP11 - 11/34, 11744, 11760, 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 {t. Another is 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 OTS 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 IS FPU ?

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 STCFI 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. In 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 1is hardware independent.
This means that the compiler produces the
same c¢ode 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 ) libraries.
The Fortran debugger, FDT, only works when
linked with threaded code object modules.

INLINE CODE

The inline code compiler generates actual

assembly 1language 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 is 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 can 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.

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

F4LINL.COM - Inline code only compiler,
about 180 blocks in size

FULINK.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 c¢ode when asked.
Most applications run faster with inline
code. Threaded c¢ode is handy when a
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threaded code
inline code.
using the

program gets too big, since
is usually smaller than
Threaded code is mandatory when
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 0TS
can be added to the System Subroutine
Library SYSLIB.OBJ, or can be put in a
separate file with any name you choose. 1If
the Fortran library is to be added to
SYSLIB.0OBJ, 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 1librarian
to build the Fortran 1library from the
Fortran pieces. 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 is quite
easy to build the 1library yourself by
selecting the pieces you want, and putting
them into the 1library. A typical build
might look like this:

.R LIBR
#0UP:SYSLIB=SYSLIB,INP:FPU,INP:0OTSCOM/G/C
#INP:VIRNP,INP:V2NS

s/

Global? $ERRS

Global? $ERRTB

Global? $OVRH

Global?

*#1C

In building the Fortran OTS, the
modules can be used.

following

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.0BJ - Routines with EIS instructions
FIS.OBJ - Routines with FIS instructions
FPU.0OBJ - Routines with FPU instructions
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Pick one of these types of virtual arréy

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 subcript 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

if the different code
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

In order to see
options - NHD,

used.
CCA1.FOR - Single precision calculations
CCA2.FOR - Same as CCA1, except double
precision
CCA5.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
Covocmmencnnncccnnne rearescccc e e e —-——
STIME=SECNDS(0.0)
1 DO 18 I = 1,N1,1
X1 = (X1+4X2+X3-XL4)®T
X2 = (X14X2-X3+XU)*T
X3 = (X1=-X2+X3+XU4)®*T
XU = (=X1+X2+X3+X4)®T
18 CONTINUE )
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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))*T
E1(3) =(E1(1)=E1(2)+E1(3)+E1(4))*T
E1(4) =(E1(1)+E1(2)+E1(3)+E1(4))*T
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 I = 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

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

o s Do

TTIME=SECNDS(STIME)

that the

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

PROGRAM CCAS

STIME=SECNDS(0.0)

N

(e]

L]

(=4
(o]
-
L]

POUPONUOUDODN>»HOOD>MOUOD>»MO

[ T LI O IO T T L T T JO C T T  J [ TIP3 T I T I ]

= 26400
1.0

—
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o
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.

0
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120

150
151

CCA10

100
101
102
103
104
105
106
107
108
109
110
m
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 Nz=1,IE

DO 400 K=IB,IC,ID
AK=K

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¥*BIl

BC=BC+BI1l

CONTINUE

TTIME=SECNDS(STIME)

is the IF check routine.

PROGRAM CCA19

STIME=SECNDS(0.0)

DO 300 L=1,N

DO 300 M=1,N

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

GO TO 300
IF(I)201,999,999
IF(K)999,999,203
IF(J)999,202,999
IF(I1)204,999,999
IF(K) 999,999,206
IF(J)999,205,999
IF(1)207,999,999



208 1F(K)999,999,209
207 1IF(J)999,208,999
209 IF(1)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
Fortran IV threaded code compiler. The
left column gives the relative octal byte
address of each threaded code call, and the
next column gives the name of a threaded
code routine from the Fortran library
executed, followed by any pertinent
parameters. A discussion of threaded code
is available on an earlier RT-11 SIG DECUS
tape.

generated by a

Example 1. Threaded Code
000404
000412
000416
ooo422
000426
000432
000434
ooouu2
00044y

SAF $MM
MOF $MS
SUF$1IS
MOF$IS
ADF$MS
DIF$Ss
SVF$MM
MUF$SS
MOF$SA

$DATA+#004000 $DATA+#177770
$DATA+#004012

#040200

#040200

$DATA+#004006

$DATA+#004000 $DATA+#1TT7774

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 {s 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 OTS and can contain EIS
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instructions, or FPU instructions depending
on which arithmetic module was selected
when the library was built. The more
instructions which can be implemented in
hardware, the faster and smaller 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, $SUBF
000564 CLR -(SP)
000566 MOV #40200,-(SP)
000572 MOV. AlI+2,-(SP)
000576 MOV Al,-(SP)
000602 JSR PC,$ADDF
000606 JSR PC,$DIVF
000612 MOV L,RO
000616 ASL RO
000620 ASL RO
000622 MOV COMB-2(R0) ,~(SP)
000626 MOV COMB-4(R0),~(SP)
000632 JSR PC,$MULF
000636 MOV L,RO
000642 ASL RO
000644 ASL RO
000646 MOV (SP)+,COMB-10(R0)
000652 MoV (SP)+,COMB-6(R0O)

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 -(SP)

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

000574 FADD  SP

000576 FDIV  SP

000600 MOV L,RO

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(RO)
000636 MOV (SP)+,COMB-6(RO)
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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 library, threaded c¢ode 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 Jjobs, other wusers, or additional
processing was taking place. None of the

progranms
period.

did any I/0 during the timing

The programs were also run on an LSI-11/2
to illustrate the difference between the
NHD, EIS and FIS options. Two different
LSI-11/23s were used to show the relative
speed of the FPF-11 [floating point unit
compared to the KEF11-AA micrococde FPU
chip. The programs were also run on an
11/34 and an 11/44 with floating point
processors, Jjust 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 F77 compiler with /FU4P

F77 -~ RSX-11M F77 compiler and library

SINGLE AND DOUBLE PRECISION RESULTS

Tables 3 and 4 give the run times of

programs CCA1 and CCA2 built for the
various options. CCA and CCA2 are
identical, except that CCA1 has single
precision variables, and CCAZ2 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 I1/0, 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 library,
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 of
double precision calculations, buy a
floating point processor |
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Table 3. CCA1 Times on PDP 11/45
Single Precision
( minutes )

RT TSX RSX

NHD 5.82 6.37
EIS 4.47 4.85 5.30
FPU 1.62 1.75 1.88
EPU 1.42 1.53 1.64

Fup - - 069
F117 - - .69
Table 4. CCA2 Times on PDP 11{“5

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
F‘IP - - 090
F77 - - .90

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 increase 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 Jjob is waiting for 1/0, another
job 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. In both systems the inline code
versions, CCA1.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 a multi-tasking system such as RSX
caused the .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.EI1IS 28 4.47 4y 5.30
CCA1.FPU 25 1.62 41 1.88
CCA1.EPU 26 1.42 42 1.64
CCA1.F4P - - 4y .69
CCA1.F77 - - 4y .69

FORTRAN 77

Notice that the F4P 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
.TSK files increased slightly over the
equivalent .TSK file produced by the
Fortran 1V compiler, but the F77 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 (CCA5),
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. CCA9 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 shown in Table 8,
illustrates that EIS can be much faster
than threaded code. It also shows that
having a floating point processor does not
help when the program does not do any
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floating point arithmetic. In this case

EIS is as fast as EPU.
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Table 6. CCAS5 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 2.14
EPU 1.67 1.75 1.81
F4p - - 1.87
F17 - - 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
-F4p - - 1.59
F77 - - 1.59

? means that the program aborted
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Table 8. CCA10 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
F4p - - 1.87
F717 - - 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 {s 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.

Table 9. CCA1 - Various Processors
Single Precision

11/2 11723 11734 11745 11744
NHD 18.47 8.12 7.93 5.82 3.65
EIS 15.43 7.13 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
1172 11/23 11/34 11745 117484

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
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Table 11. CCA5 - Various Processors

Functions
1172 11/23 11/34 11745 11744

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

- - - - - - - - - - e - - - -
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Table 12. CCA9 - Various Processors

Binomial
1172 11/23  11/34 11745 11744

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
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Table 13. CCA10 ~ Various Processors

IF test
11/2 11/23 11/34 11745 11/44

NHD 12.82 6.03 5.67 5.35 2.20
EIS §.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

KEF 11-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 FPF11 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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2 3 2 X 32+ s 213 s R 3 2 2 S S - E R X R R A 2 S R R E S E R R 2 F 0 0

Table 14. KEF11-AA versus FPF11
LSI 11/23 Floating Point

Program FPF11 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
CCA5.FPU 2.90 11.70
CCA5.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 VMS
supports Fortran 77. Fortran 77 has been
shown to be substantially faster than
Fortran IV running on the same machine
( Tables 3 through ). The 11/730 appears
to be about the same speed as the 11/U4,
and has the advantages of the VMS operating
system.
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Table 15. VAX 11/730 versus 11/45, 11/44

Program 11745 117484 117730 11/730
RSX/F77 no FP FP730
CCA1 0.69 0.56 1.76 0.56
CCA2 0.90 0.74 3.51 0.89
CCAs 1.87 1.82 5.91 1.37
CCA9 1.59 1.30 6.73 0.99
CCA10 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

model processors. For
integer operations, EIS is very useful.
EIS 1inline code 1linked with a floating
point library ( EPU ) can be quite
effective in the RT-11 environment. Inline
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.

on some older

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 9 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 CCAZ2.
On a LSI 11/2, FIS can greatly speed wup
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).

must 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
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.
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The RT develorment dgrour has sroduced 23 simulated RT
machine that can be rum 8s 3 task on REX-11M or M-FPLUS or under
UMS on 8 VaxX. The sroduct is called RTEM-11., It emulstes the
RT-1i FR stand alone environment to srovide an RT-11 develarment
s«stem in 8 multivser emvironment. This product is mot meant to
e used as an arrlication environment. It has severe
limitations on its 1I/0 carabilities.

RTEMNM srovides RT-11 FR develorment and runtime
environments., It rums  the sazme ,SAV files a2s stand alone RT.
Tt 2llows several RT-11 develorers to use &an RSX-11M system
simultzneousls. Free standing RT-11 swstems should be used for
running arrplicstions. RTEM rsrovides masximum compatibilits by
utilizing KRT-11 monitor code. Two tures of RT sustem devices
are rrovided for. ‘

fin RT-11 formst *virtuzl disk® file om a FILES-11 volume
A fToreidgn mounted RT-11 formet volume (RKOSry RX01.4.)

LGt (Disitsl Command Landuage) and indirect command files
z2re surrorted, Most RT-11 distributed utilities are surrorted,
There are three new uotilities. # Files Interchange FProdram
{FIFY =zllows transfer between RT-11 files and host FILES-11
filees (instead of usimg FILEX)., A Jack 0Ff aAll Trades (JOAT)
ntilitey surrplies some new functiomalits recuired in the RTEM
environment. An RSX like Indirect command line rrocessor (INID)
wae included irm RTEM (it is aslso available in RT-11 Version 3).
The following lasered rroducts a3re surrorted: RASIC11/RT-11,
FORTRAN IVW/RT~-11i» <ingle wuser DIBOLs AFL/RT-11s &nd FMS/RT-11.
The following ®T-11 lavered esroducts =are rnot surrorted?

DECHet/RTy MUABASIC, 2780/3780¢ RTes Time Shared DIEROL:
Lan/UT11/7LV11 Fackeasessy LabsiAres,

If the virtual sustem device ortion is used the sustem 1is
divided inta two Farts. A shared rortion is called
LEtL1s1IRTLIISH.5YSE. It is 2 read-onle file with &8 read/write
mark zome (Tor SWHAF: EAM» INLIy Handlers) This rortion may
contain ur to 8 directory sesments. File stoerade is wvariable
size. Here reside RTEM-11 Monitor, Handlerss and Utilities.
Unused entries are radded as rrotected "NON-ENTITIES® which
occury  directorw sracey are protectedy have zero lendgth» do not
arrear in directory listindgs and do not arrear as an <EMPTY> to
LENMTER or Soeueeze. The shared rortion is alwavs saueezed with
zare free blocks. '
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The rfrivate rortion of the virtuzsl sestem device is in
SY!LrrrnlRT1LPR.S8YS and is read/write ensbled. It contains ur to
31 directory segments of which 1-8 are cories from the shared
sortion. The default creation size of file storade is 4%4
blocks (this .may be cvhanded by the sustem mznager). Unused file
storade srace need not be allocated, The Mark Ares (coried from
the shared file) conteins SWAF.SYSs RAM.SYS» IND.SAY and some
handlers that use SET commands.

The non—-swstem virtuzl devices (V83 for some rezson)
allows ur to eight devices euvclusive of the sustem device., JOAT
initistes sccess to the V50! to V87! devices. It is intended
to be used for users with several virtusl sustem devices for
accessing other users’ virtusl sustem devices, It trests =3
virtual sustem device 235 a datz server by marring only the
rrivate rart of a3 V8D 3s read/write.

The RT-11 clock routine is mever entered. RT~-11 MRKT/CHMKT
are converted to the RSX eauivalents, DATE/TIME are 3Jecourled
from clock ticks and are thus obtained from the host., DAY/MONTH
recll over is  thus srovided by RSX sutomaticellw. There is no
time loss during checkrointing,

Restricted Frodrammed Reauests
+CMKT does not return number of ticks remasining (alwaus 0)
+ONTXSHW must not reference the I/0 rade
LDEVICE must not referernce the I/0 rade

s DR sen handler reauests

s MT o can only reference the console terminal

SMTSET hardware characteristics can not be set

+FROTECT not useful since srodgram can’t sccess I/0 devices

+ SFFUN only if furnction is available throudn the host driver

+UNFROTECT same as +PROTECT

The following rrodrammed recuests maw not be used? +CTIMIO, +SDTTM,
+TIMIO 2nd ans XM requests.,

The LF! 1is the onlwy surrorted srinter hnandler. It is & srecial
device that processes .ENTER» +WRITE and .CLOSE., The .ENTER commasnd orens
 FILES-11 file» +WRITE writes to the file and .CLOSE srools the file +to
the rrinmnter.,

FIFP runs under RTEM-11 to transfer files bhetween RT-11 and FILES-11
volumes. It rerforms formatted ASCIIy» FORTRAN carriade control and Imade
Mode transformations. It does not allow file deletion orerationse
directory listinds or volume initializastion oreratiorns.

JACK-0F-ALL-TRADES.attaches and releases devices from host files and
serforms some dgeneral utility functioms. JOAT rasses fTiles srecificastions
for which FILES-11 files will be used a8s 3 virtual device. It can list
which files corresrond to which virtusl devices. . It can extend the VUSD
files when more srace is needed znd create virtuzl files., In addition to
fites handling JOAT easses commara lines to the host swstem and is used to
terminate RTEM~11 to return control to the host sustem.
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You mays not use the followinmg utilities! ERROUTs FORMATs MDUFs, ODT
(VIOT may be used imstead). This is because these utilities access the I/N

radge which is unavailasble. Some wutilities have restricted wuse.  BOOT
ortion (/0) in IUF is not aveilable:. In FILEX the TOFS-10 ortionm (/T) maw
not be used. The /Vinfmll ortiom in LINK is also out. RESORC

confiduration ortions (/H and /7Z) can not be used.

What RTEM-11 does not do. RT-11 user rrograms cannot access FILES-11
Tiles. {(You have to corus the file in with FIP,) There is no access to the
I1/0 radge., RTEM doesn’t surrorit downloading of stand-alome RT-11 sustems.
Trne fTollowing devices are not surrorted! Cassette (TUS0)y Card Readers
Farertare Reader/FPunchry VT11/V860 disrlaygy FOT handler (FD)s Error Losgding
Handlery RF11 Fixed hesd DIisk. The lavered rroducts that are unsurrorted
were listed in the Lasered Products section above.

in snswer to cuestions the followindg roints were brought outs KMON»
U8R eto lock normal since the code is the same 3s in RT-11. RTEM does
nave floating roint surrort but it is slow. One user found two budgs in

RTEM? i It worn’t work on RKO3Z devices (this maw be fixed in the next
version®™y. 2. It doesn’t like *"$* in labels in the IND labels. (This
was fixed in the released version as the same sroblem occurred in RT-11
V3., The 8J monitor is no* suprorted but there was significant interest
irn the sudience for it. There is no direct access to any real devices.
While this rroduct was meant +to srovide a2 develorment environment it
srrears that 3 lot of the interest was in using it for srrlications., RTEM
is 8 lavered sroduct Tor the VYAX as well as for FIF~-11s but 2 srerecuisite
is the ownershi® of an RT-11 license, The emulating task rrovides upr to
&0k hutes of srace for the RT-11 sustem rart but mas be set bw the sustem
manager to be &35 small as 24k{wordsT). Several users had trouble using
the imnstallation guide and detting it to run but once it was ur thew
seemed auite haspy witn its serformance.

RTEM-11 is product number QJ13 (flus media codes)s; the Users Guide
is numbered AA-N4354-TK and the Installation Guide is AA-N436A-TK.

RT-11 Version 5 Overview

Jim Willizms
Hidgital Eauisrment Corroration
Maunardy MA

Jonn Kazsledy Session Chairrserson
JTR Associates
Meridens CT

Rernrlted bw Javin Ferraey DECUS Seribe Service

Thiis article will exslisin what <2ou need to krnow sbout RT-11
Y3 asvsilepility 3nd how to get its what’'s new inm version 5y
what’s the ssme a8 version 4,0y znd whnat’s different from
version 4.0, A8t the end of the sarticle is 3 rotrourri of
wuestions  and answers Trom the session that mag heles in
eveiuazting when snd i certesin unavailsble festures msyw aFrrearT.
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Version 5 for RT-11 has been relessea as of April 28, 1983,
Surrorted users should nave received their corieg by the end of
Maw, If gou have RT-11 but sre unsurecorted Just buw the H kit
wnil do not need 8 new licemnse. New users will nmeed to buw ths
licensey documentation: arng  surrart a3  needed. There are
several ortions fTor tures of licenses for the various CPUss
general licenses for O0EMs etc., The A kit is no londer svailable
but 211 the romronents {(unpundled) that were in the kit are
available,

Version 5 will be compatible with version 4,0 and it will
he easier to install snd use. V5  rounds  out Kistins
Turctionality without snw larde chansges. VS will susrort new
DIGITAL CPUs znd devices, There are some enhancements to the XM
sushem.

=

Varsion 3 is to be customer installied. This savings on
installation is reflected im  the lower srice of RT, A new
urdste service reslzces Autorsten. Modular rerlzcement will bDe
srovided imnstezd of s=atches for ezse of mzintenznce. All
correctiocns will be cumulastive., New Feziturss may be distributed
bw this mecnanism,. The distribution will e remasstered 3t eazch

urdate so that new rurchesers will ¢get 2 version reszde to
instell without ratcochindg veforensnd, Self-mazintenance service
will be availsbler including telershone servicey machine resdable
ratchess and the &above Urdate service. Full DIGITAL surrort
service is also availasble including on-site sssistance and

grecialist suerort if  recuired. The sofiuzre dissatch review

will still be avzilasble for 811 levels of surrort and may be
surchased e unsusrorted sites.

The FLOT-130 is swurrorted bul the FIT-130 is not. The T-11
is surrorted, ULA/MBC disks are suprorted under RT-11: but
there is 2 maximum of Buddik blocks on the drives and the mawimum
file size is &4k bDlocks since 3 larde device ic trested as ur to
8 smaller deviges with & maximum of &4k blocks esazch. Urnder XM
there are thne following ennancementst G-FBus 22-~bit addressing
is surrortedr ur to 8 128kw .Jobs maw be run 3t onces and the
executive is more efficient. It can now rum virtuzl Jobs and
Frivileded foredround Jobs with virtusl overlavs.

A4 nandler has been adoed Lo aliow the editing of command
lines with & supbset of the KED keusrad editor commands., it is
even rossible to save frecuentls used command lines and reissue
the commzand with 3 few kew strokes. V5 surrorts lodical disks
with the MOUNT and DISMOUNT Lintddifilename . DSK command.
Logical sssidnmernts sre meintsined across bootstrars  and
SQUEEZEs. This handler is intedgrated with the svstem and has
features that will avoid those naste sroblems that can occour
with the DECUS Xb? or ARG and other lazwered subdevice
handlers., When the file containing & device is moved the
handler will krmow 3bout it, A Virtuzl Memory disk handler is
included which will surrort 22-bit sddressinsg, This sllows the
uyser to rartition 2 section of memorw to look like 3 verw fast
disk, The VM device can even pe the suystem disk under SJ or FER#
it is rmot currently bootable under XM,

User Frograms can be dsed a2s KMOMN commands in tWwo w3us.

37



1. CCL can trar commsnds that fz2ll throush DCL and it will
rur 8 Frodgram named SYilcommendname.SAV, If the command
line has rarameters after the command these will be rassed
into the Frogram. If the rarameters look like DCL format
(e.g. serarated be sraces) then the order will be switched
so watch out. DNEC considers this a feature not a budg,

2. If the CCL can’t find 8Y!file.5AY the UCL ortion maw he
included 2t SYSGEN time., AL this reoint 2 file cailed
UCL.S5AV will be run znd the whole command line will be
rassed to 2 user written command rarser/interrreter,

New SYSGEN ortions inmclude!

1, Direect euestion for including high sreed ring buffer,

2. Set UZil ur tg 2600 baud (versus 300 for V4).,

3+ Remote console ortion,

4, An answer Tile is created during SYSGEN like ifh FSX and
thus srevious reseronses can easily be chandgeds VI is
surprlied with an answer file with default answersi thus
making 2 few minor chandes will not be difficult.
Freviously crealed answer fTiles canr be saveds maeking it
easw to document wour configuration.

5. One can SET EXIT NOSWAP to keer handlers from swarping
out uron comrletion of a Jobrsadgain imerovindg rerformance
of TU and florry devices.

4+ IND control/command file structure can be included Lo
allow rarametere and conditionzls in & command file.
{discussed below?

Error lodging surrort for 84 has been added, Ore can
nrtionally select no lodgsgsing of  successful IO to imerove
rerfTormance of florerv and TURE devices.

Write srotect susrort has been imelemented in the softuare
for DX 2and DY devices. NOWRITE can not be used far the sustem
device since it needs to write the modified driver back to SY!,
Variable retry count ca2n be imrlemented for +the followindg
devices: DX IY 0D DL DM RK,

New Frodgramméd Requests include the fellowing!

+FPROT set/reset file rrotect status

+SFDAT  set file date

+ARTIO  ashort outsitznding 170 feor this Jdob/chznnel for 58U
+FETCH availzble for XM (needn’t have 211 handlers
lozded)

+FEER to look into the monitor

«FOKE to change/crash the monitor

s VAL to modifw monitor dats

+GETLIN c2n be set tao tzke inmerut only from the terminsl

and not from commznd files,
The IND rrocessor is 2 surerset of the RSX INI erocessor.

It &llows string substitution: file orerzstionss coenditionszl

executions etc. With SET KMON [I[NODJIND +his feature can be
switched in or out.
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Imrroved utilities feztures include?

FIF /JHMULTIVOLUME cories from 2 large volume to several
small. volumes, Incrementa2l restore is rossibles as
well as comrlete restoration of the large volume,
/VERIFY checks data after coru, /ICNDIFROTECT default-is
now to  leave rFrotection a3s found i the original.
FSINCE FREFORE work to move 2 subset of files based. on
date., /DIATE to move files crested on 3 serecific date.

IR FENQIFROTECT list [unlrrotected files

LDUF can ofrtionally retazin or rerlace the bad blocks
informationr,

LINK glohz2l cross reference mars virtual overlavus zllowed

Wwitn erivilesed FG .ob:s routines allowed in multirle
overlauds (without being rulled to root).

MACRO comrletes assembly if CREF failss error messages are
comratible with the documentation.

FILEX ZUAIT ortion.

SLF has checksums for source ratches.

BRINCOM 3llows wildeard comrarisons and device to device.

HELF radges helr text outrut to video terminals (if SET T7T
SCOFE).,

QUEMAN /LOG ortiony /SINCE!ddimmmiuv, /DATE!ddimmmiuv .

QUEUE srotects file wnile desroolings file by file outrut to
RT-11 file structured devices.

FORMAT formatting zllowed while FG active.

A new wutilites BUF» 3llows backing ur of larde files +to multirle

volumes of smaller media. Unsurrorted new wutilities will include!
TTYSET set terminal characteristics on multiterminzl sustemss MTYSET for
guto-baud terminzls {(multiterminal swstems)r: and RTMON sustem activite
moniter 3nd disrlay (sustem Job surrort onlw), SPEED is still available
and BLET» the single line editors 3llows substitution of 2 string for a
character. E.G, could be used to stand for FORTRAN to easily comrile
FORTEAN +srodrams with MYFROG, The wunderscore in front of the
character will srevent it from being substituted for in the command
line. '

The Sgstem Users Buide has been srlit into two volumes, (What was
pharter 4y the Keuwhboard commandss 1is now 2 serarate volume from the

Htilities Manual.) The customer imstellation dHuides gare configuration
specific which will simerlife customer installaztion. A Mini-Reference
rerlaces the Focket Buides it won‘t fit in wour rocket but it contains
enoudgh informetion to be 2 useful daily reference volume that won’t take
ur Lhe whole desk.

Chandges from Version 4 include the following notes?

FIF retains rrotection status unless switch is called.

COryY for +SYS files does rnot require /8YS8 1if +there 3are no
wildecards in the inrFut strins.

DELETE defaults to NOCONFIRM if there are no wild cards in  the
inegt file srecificztion.

SRUN defaultis to «REL instead of .5Y5 extension.

QUELE work file is now SYIRUFILE.WRK.,

Ueser written handlers will work if thew were written wusing the
+ORIEF ozll otherwise thnew won’t work, s ++CMO arnd +.+CM1 are different.
Their internals were undocumented znwway and shouldn’t be called. There
is 8 waw around this. If wou used them and if you can’t figure it outsr
contact Jim Williams,
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Ruestions amd Answers Sessions
2. Can character matching across case bhe done?

A, Yessy that is now the default. ENABLE/DISARBLE LCM will
chande whether it is case sensitive or not.

R. Can & pootable logical disk be moved to 8 different device
and still be booted?

B Ferhars not. Submit an SPF.

By Will comeiled BASIC or FORTRAN-77 become available?

A. It’s rossible (but wou will have to reallvw want it).

Q. Tioes the ERackur and Restore Utilite have to do a2 bad bplocks
scan sutomaticaslly before coryindg?

1, Yessy we use HEC disks

B, UWhy can’t we use 22~bit addressing on a2 11/237

A, There is no way to tell if the device is @ REV A or 2 REV C
device. REV A's would crash. If wou know wou have 3 REV C
wou can egatcn around this restriction.,

B+ Will the backur utility work on version 47

i+ No. FBesides wou have,to det version 5 to get the utility so
use it.

SYMPOSIUM TAPE INFORMATION

Here is the znnotasted directore for the RT-11 SIG tare from
tne St, Lowuis LDECUS. We were unsble to build it on-sites so
I did it bazck nome.

Flezse rublish the directors in the newsletter. I have sent
a tare to Joe Lachmany wno is the head of the trees and he
will distribute it from there down the branches. Flease
mention in the newsletter thet reorle who want cories of the
tere snould comitact their locsl LUG librarianss not me or
Joe directlv.

Thanks,
Rally Barnarg
Sandia Labs
Albuguerauey NM 87185
(5305) 84431195
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Srrindy 83 DECUS Sumrosium RT-11 Tare
St., Louis

Annotated Directory

IMFORTANT

Read the files REAIME.1S8Ty first.

I ;K W I I W I I W K I K

X
X
¥
X
X
X
b2 2233232200200 2222332322200 2002023322230 200 0008222220009
) 4
X
X
X
X
X

AKKKKKKKKKKKK KKK KKK KKK KIOR K KKK KRR KKK KRR KR KKK KRR KKK

Iavid Stads ’ These files are
llest of FPharmacolosy taken from the Fzll»
Yale Universite Medical School 81y RT-11 tare.

333 Cedar Street

New Haven

Ct 06510

J03-436-2151 *

This is an imrFlementation of the virtusl-device
driver described bs Craruchettes on rage 639 of
the DECUS rroceedings Fall 1980.

README.1ST 7 053-Arr-83 §5IG6 tare cory instructions
X +8YS 2 035~-Maw—-81 SJ/FB driver

XDATCH.5AV 21 17-Arr-81 XDATCH wutilitw )
BUFP  .SXD 41 21-Ser-81 DUF V4,0K satched for XD
XD +10C 10 1é6-Nov-81 Descrirtion document

XnXx +SYS 2 05-Arr~-81 XM driver

QupF +COM 1 1&6-Mar-82 Fatch Tile for DUP.SAV

Xn JOEY 53 0&6-Arr-83 - VIRTUAL DFVICE contsining

the following files!

XIHATCH.COM
DUF »COM
XD +RNO

11 Filesy» 46 K1

17-pFr-81 XDATCH utilite commsnd file

1é6-Mar~- Sh Fatech file for IUF,SAV
14-Nov—81 TDescrirtion RUNOFF source

XODATCH.FOR ? 13-Nov-81 XDATCH utility saource
GETFIL.MAC 10 0%-Nov~-81 XDATCH subroutine
FTRAN .MAC 3 17-arr-81 XDATCH subroutine
TRIMS MAC 1 17-Arr~B81 XDATCH subroutine
ASLOOK . MAC 6 17-A=r-B1 XDATCH subroutine
X » MAC 3 08-Mau-yl1 Virtuzl-device driver source
MMGT .MAC 1 08~Dec-82 XDATCH subroutine
XD +COM 1 01-Ma3w-80 Virtuzl-device build file
i
1
8
oc

KRIOKKRKKKKRKKERKKKKKKKKRAK KR KKK KRR KRR KE KKK KRR KK KKK KRR KRRk K

DIR1.0OEV - Annotated tare directoriess rart 1.

DIR2.0EV - Arnnotated tazre directoriessy =art 2.

N, A. Bourdeoisy Jr. R+ W, Barnardg

Sandis National Laboratories Sandia Natioral Laboratories
Nivision Y238 livision 23434

F. 0. Box 32800 F+. 0. Boy 5800

Albugueraues NM B71835 Albuguerauesr NM 87185

(505) 844-8088 {505) B44-5115
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Annotated directories of the DECUS Suymrosia RT-11 tares

from the Srring of 78 through the Sering of 83 (this
suymrosium) .

578 LDIR 29 14-Arr-82 F78 DIR 27 21-Tiec-81
8§79 DIR 37 2i-Dec-81 F79 DIR 92 21-Dec-81
580 IR 41 21-Dec-81 F80 DIR 102 21-Dec-81 <T)
s81 JOIR 158 21-Dec-81 h
7 Filess 486 Rlocks
Fai .DIR 55 21-Dec-81 582 LIIR 28 08-Dec-82
Fg2 +DIR 18 0S5-Arr-83 583 .DIR 44 01-Jun-83

4 Filesy 1435 Blocks
ES PSPPI PSS 238085002833 08083 3833383383 388432232832888 88433
INFOTS.DEV -~ Inmitislize FORTRAN‘’s 0T7S.

N. A+ Bourgeois» Jr.

Sandia Nationzal Laborstories
Nlivision 9238 -

F. 0. Box 5800

Albuguerquer NM B7185

(S03) 844-8088

This submission shows haw to imitialize FORTRAN’'s
0TS from & rrodram or subroutine written in MACRO-11.

INFOTS - Demonstrates FORTRAN's OTS imitializztion

NAR - Comrares the executasble and mar files denerated.

NARFOR - A do-nothing =rodgram that was used to study
FORTRAN’s 0TS initiaslization Frocess

NABRMAC - A MACRO-11 srosgram that dsenerates executable
code identicsl to that generated from NAR.FOR.

INFOTS.CON 1 08-Feb-83 NARFOR.FOR 1 07-Feb-83
INFOTS.R0C S 09-Feb-83 NABRFOR.LST 1 09-Feb-83
INFOTS.LST 1%  09-Fep-83 NARFOR . MAF 4 09-Feb-83
INFGTS.MAC g8 08-Fea-83 NABFOR.ORJ 3 09-Febh-83
INFOTE . HMAF 5 09-Feb-83 NABFOR . 5AV 10 09-Feb-83
INFOTS.0RBJ 2 Q9-Feb-83 NARMAC.LST 1964 09-Feb-83
INFOTS.RNO 5 07-Feb-83 NAEBMAC. MAC 29 0O8B-Feb-83
INFOTS.5AV 153 09-Feb-83 NABMAC . MAF 4 09-Feb-83
JUNK  JFOR 1 03-Feb-83 NAERMAC,ORJ 15 09-Feb-83
JUNK LSBT 1 09-Fek-83 NAEMAC . SAV 10 09-Feb-83
JUNK . ORJ 3 09~Feb-83 FRINT .COM 1 O09-Feb-83
NAR +COM 2 08-Fep—-83

9% Filess 411 Rlocks
KERKKEKRKEK KKK KKK KRR KRR LR KRR KK KKK KKK KRR KRR KRR KRR KK
TSXLIB.DEV ~ TS8X sustem séervices library rarer.,

N+ A+ Bourgeoiss Jr. s
Sandiz Nationmzl Laboratories K;b
livision 9238

Pe O+ Box 35800

Albuauerauer NM B7185

(530%) 844-80R8 42



This is & corw of the rarer rresented at LECUS»
VU-Sr3rhs.

includins

ARSTRA.DOC 2 16-liec—82 VUGOO7 . RNO 1 03-Mar—-B83
ARSTRARNO 3 1lé-Dec-82 vuGoeg, noc I 03-HMar-—-83
; SHNOTE.DOC 6 15-Dec~-82 VUGOO08 . RND 2 03Z-Mar-83
(f) SHNOTE .RNO 4 13-Dec-82 JUGE009.00C 2 ¢3-Mar-83
i TSXLIE.DOC. 42 (2-Mar-83 VUGQO? . RNO 3 03-Mar-83
TSXLIEB.RNO 37 02-Mazr-83 VuGo1o¢.noc 1 03-Mar-83
VUGO000 .RNO 1 03-Mar-83 YUGO10.RND 1 03-mMar-83
YuGootL.,.poc 1 03-Msar-83 yugo1i.ooc 1 ¢3-Mar-83
VUGQO1 ,RNO 1 03-Mar-83 VUGO11.,RND 2 ¢3-Mar-83
VuGo02.0¢ 2 03-Mar-83 VuGo12.000c 2 03-Mar-83
VUG002 .RNO 2 03-Mar-83 VUGO12.RND 2 03-Mar-B83
VUGo03.00c 1 03-Mar~-83 VuGe13.100c 1 03-Mar—-83
VUGOO3.RNO 1 03-Mar-83 VUGO13.RNO 1 03-Mar—-83
Yyus004.00C 1 03-Mar-83 UUGO14,00C 2 03-Mar-83°
VUGOO4 . RNO 1 03-Mar-83 VUGO14 .RND 2 03-Mar-83
VuGo05.,0n0c 1 03-Mar-83 YUGo15.00c 2 03-Mar-83
VUG005.RNOD i1 03-Mar-83 VUGO1S ., RNO 2 03-Mar-83
VUG006.B0OC 1 03-Mzr-83 VuUGo14,00C 1 03-Mar-83
VUGO004&,.RNO 1 03-Mar-83 VUGO14,.RNO 1 03-Mar—-83
VuGoo7.noc 1 03-Mar-—-83
39 Filess 142 Rlocks

KREKKEKKKK KKK KIKK KKK KKK KKK KKK KK KKK KKK KRR KKK KKK KKK KK KKK
RENCHM.DEV - Fortran Berchmark Routines.

Ron Trellue

Sandia Nationsl Laboraztories
Division 7523

F. 0., Box 5800

Albuauercues NM 87185

{505) B44-0955

The files in this submittazl are the benchmark routines used
for the Fortran/RT Tutorizl - EISy FISs 3nd FFPU» which was
diven at this Sumrosium. Other test routines which were not
discussed asre also included.

AFHORI .DAT 35 17-Jun-82 €ccag LCOM 1 22-Jul-82
BENBYS.FOR 6 18-Jun-82 CCA8 JFOR 6 3J0-Jul-B82
BENEYS.FAS 7 22-Jun-82 CLa? .CuM 1 07-5er—-82
RENBYX .FAS 7 22-Jun-—-82 CCA? LFOR & (02-8Ber-82
RENCH .FOR 14 07-Jan-80 INFUT JFOR 2 02-Ser-82
RENVIR.FOR 14 08-Jan-80 JACORI.FOR 24 30~-Jdul-82

cCAl  .COM 1 07-8ep-82 LITTL .COM i 30-Jul-82

CCAl LFOR 16 02-Ses-82 LITTL +FOR 2 30~-Jul-82
ccalX LFOR 36 15-Jul-B82 NSC2 LFOR & 24-Jul-78
CCALO0 .COM 1 07-8er-B82 RAV3 LFOR 2 24-Jul-78
CCA10 JFOR 4 (2-Ser-—-82 RAVE LFOR 2 24-Jul-78
CcAall .COM 1 30-Jul-82 RCCALL .COHM 2 12-Asr-83
CCall .FOR 10 30-Jul-82 RCCAl ,COM 1 1é6-Nov-82

CCA2 COM 1 07-8Ser-82 RCCAL10.COM 1 13-8Ser=-B2

CtA2 FOR 14 07-8er-82 RCCAZ .COM 1 07-8er-82

~ Cca3 .COM 1 232-Jul1-82 RCCAS .COH 1 13-5es-82
@:) CCA3 JFOR 8 22-4ul-82 RCEA? ,COM 1 13-8es-82
- CCA4 .COM 1 22-Jul-82 README.CCA 3 17-Mas-83
CCA4 LFOR 7 22-Jul-82 SCRIF .COM 1 30-Jul-82
CCAS .COM 1 07-8er-82 SCRIF FOR 5 30-Jul-82
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CCAS L FOR 5 02-8er-84 SCRIF2.FOR 4 24-Jul-78
CCAs . COM 1 22-Jul-82 SCRIF3.FOR 4 24-4ul-78
CCAé S FOR 5 22-Jul-82 SF1111.FOR 112 24-Jul-78
ccaz  .COM 1 22-Jul-82 TIME .FOR 4 24-Jul-78
cca7 JFOR g 22-Jul-82

49 Filess 3298 BlocPs
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USKLIR.OEV -~ Librarian for multirle disks.

Joel BRerez

Iinfocom

&4 Jscoueline Rd,
Fittsoursghs PA 15217
(6171 492~-1031

DSRLIEBy DLE%y UA - A disk librarian rrogram to maintain
2 master catalog of multirle disk directories.

ARy ARCIEF - A sub~device handler.

lietails of these rrodgrams are found in the file
ANOTAT.DIR,

ANOTAT.DIR 6 21-May-83 DSKLIE.DOC 124 08-Mau-83
AR L1ac 12 25-Hov-81 LOSKLIB.EOR 40 18-Mau-83
AR +«HAC 7 27-Nov-gl DSKLIEB.ESV 28 18-Mau-83
ARCDEF . MAC 4 27-Nov-81 DSKLIE.NOR 42 18-Mauy-83
ARCDEF .SAV 3 27-Mau-81 DSKLIE.NSY 29 18-Mauw-83
DLECOM.MAC 1 08-Mau-83 Ua +« MAC 1 Q8-Hau-83
DLECOM.SAV 1 15-Mar-79 A +5AV 1 18-Maw-83
DLROFT.HAC 4 26-Dec-81

153 Filess 343 Blocks

LR EP S S 2P S TSRPS0 2232008320200 ¢80 2220200020022 200322020¢ 9
GETREX.,DEV -~ Transfer FILES-11 files to RT-11.

Mzrk Hartelt

HS5C Resesren lDevelorment Corroration
533 Universite Avenue

Toronto: ON  MSG1X8

(4147 S97-1500» X43588

CETRSXy CLOSEs CSTATs CUTRS0» EMTX» GETCHNs LOOKUFy READW»
REOFILy STR%s TYFESy UNXS5YS -~ This submission contains an

RT-11 ®rogram for reading ODS-1 (RSX) disks. The

Tile GETRSX.DIOC contaims the UNIX manual padges for
‘detrsx’

Bruan Kzttwinkel

Kattwinkel RKomrpating

520 FPalm Serindgs Blvds, #3502
Indisn Harbour RBeachs FL 32937
(305 773-33518
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README. 157>

RTREX:

REXGET»

REXXy

DOFEN - An RT-11 srodram

to read files and directories from anm RS5X-11

(00S1) Tilesustem.
CLOSE .C i1 12-0ct-82 README. 18T 2 21-Mau-83
£sTAT LC 1 13-0ct-82 READW .C 1 12-0ct-82
CSTAT +H i 13-0ct-82 REXGBEY.C 38 O7-Mau-82
CVUTRS0.C 6 22-0ct-82 RSXGET.DOC & Q7-Masu-B2
DOFEN .MAC 2 046-Mzuw-83 RSXSUE.C 27 19-Mau-83
EMT +MAC 3 13-0ct-82 RTREX .C 20 21-Mau-83
EMTDEF . H 3 13-0ct-82 RTRSX .LOC 7 19-Maw-83
GETCHN.C 1 14-uyct-382 RTRSX .SaV 29 21-Mauw—-B3
GETRSX.COM 1 19-Mazu~-83 RIOFIL.H 1 13-0ct-82
GETRSX DOC 8 19-Mag-83 STRCAT.C 1 19-Mau-83
GETRSX.5AV 31 19-Maw-83 STRCHR.C 1 19-Mau-83
GETRSX.SRC 45 20-Mav-—-83 TYFES .H 1 13-0ct-82
GETRSX.TXT 8 20-Ma«-83 UNXSYS.C 3 0%-Nov-82
LOOKUFP.C 1 22-0ct-82

27 Filesy 231 Rlocks
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22RIT.DEV - Handlers for 22-bhit sustems.

R+ L+ Hicksted

Micro Technolosuy Inc.
1620 Miralomz Ave.
Flacentias CA 92670
(213 $32-7580

MXVY22» RTDYy README.MTI - Modificstionm to DY driver for
22-hit addressing for use with MTI MXV22 controller.
Lale J. Travis
Saturn Sustems
46873 Washindgton Ave., S.
Minnearolise MN 535345
Yy DMX - Fatch for the DY handler to surrort 22-bit addressindg

of the LSI-11/23 using the Micro Technoledgg MXV-22 florru
disk controller with T8X+ U3 and later., A satch for the

DM handler to surrort 22-bit addressing of the LSI-11/23

using the Emulex SCO02/C disk controller with TSX+ U3 and

later.,

VM - The DECUS UM hardler modified so it won’t clezr 31l of memory

whern it sizes itself.
MODEM7: TSX%» CIO - A rrogram running under RT-11 that would
bhe comeatible witih the MODEM? from the CP/M world,
CIn + MAC 2 19-Dec-82 MODEH7.5AU 25 19-1zn—-83
CIOo +0RJ 1 19-Dec-82 MxXy22 .D0OC 283 0Ol-Maw—-B3
M L00C 2 18B-Mas-B3 READIME \MTI 2 23-Mauw—-B3
IM22V4,5LF 3 04-Mar-83 RTOY JCOM 3 25-Mar-83
oy +00C 2 18-Maw-—-83 TSXIS .Hal 1 12-Mzr-83
nyY22v4,COoM 1 17-Mzuw-83 TSXIS .0RJ 1 12-Mar-832
nY22v4,.8LF 2 17-Maw-83 TSXRT .MAC 1 12-Jdan—-83
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MODEMZ7.C 33 12-Mar-83 TSXRT .0ORJ 1 12-dan—83
MODEM?7.COM 1 Gb6-Mau-83 UM + DGC 1 14-Mau-83
MODEM7 .D0OC 3 l14-Maw-83 UM + MALC 21 14-M2vy-83

20 Filesy 411 Rlocks
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aPLY JOEV - AFL-11y Version 1 for RT-1il.
arFL2.oIEV

lloud EBohrer

First National Bank of Chicado

One First Nationagl Flazazsy Ste 00035 {1i-22)

Chicadoy IL 604670 !
(312) 732-24646

AFLOX - The various AFL comrilers availables
derending on the hardware configuration.

¥.AFL - AFL utilities for calceoulstings erintings
and regression analusis.

CHAREXs FSALEN - FORTRAN utilities for converting and
manirulating files for AFL formzt.

Iletails of thede prodrams are fouhﬁ in the
file AFLUTL.IOC on disk AFPLZ2.

AFLOO .SAV 100 31-Mau-83 AFLO3 ,SAV 95 31-Mau-83
AFLO1 .SAV 100 31-Mau-83 APLO4 .S5AY . 95 31-Mau-83
AFPLO2 .SAV 95 3l-mau-B3

5 Filess 485 Blocke

APLUTL.DOC 42 31-Mau-83 FSALEN.FOR 7 31-Mau-83
AFLOS .SAV 83 31-Mau-83 FSALEN.HLF 4 3Ii1-Mau-83
AFLO7 .5AV 83 31-Mau-B3 FSALEN.SAV 21 31-Mau-83
CHAREX.FOR 8 3JI1-Mau-83 REGRES.AFL 7 3Z1l-Mau-83
CHAREX +HLF 4 31-Mau-83 UTLCAL.APL 10 31-Ms3u-832
CHAREX.8AV 27 31-Mauw-83 UTLFRT.AFL 4 31-Msw-83
FSALEN.C 4 31-Mas-83

13 Filess 304 EBloacks
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UTIL1.DEV - Sustem and Arrlication Utilities.

Re We Barnard

Sandia National Laboratories
Division 2354654

P. 0. Bowx 5800

fAlbucuerauzey NM 87185

{303) B44-5115

FARSE - A flexible filesrec rarser for FORTRAN
Frosrams.

SWENSE- A console switcher routine which 3llows
runtime setting of communicstions line
sreed (for interfaces such as LDL1I1V-E or
nDLy-11Fs.,
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i3 ignal Lzborstcorie
Division 7523
Fe 0. Box JE00
Alhuguerauery NM B71885
{303 B44-73843
SETOFS - & srogram Tor checking which orticons in
2 nandler are zvailsbhley znd which are
ar are nolt set.
RTCOM - Another communications rackssgse for
making an RT swustem & smart terminal.
LXBEIT - A.version of the LS handler with enhanced
zettable ortions and the abilite to rass
8~bit dats.
M: Alvinm Levy

3 [ RV R § F)xjs:‘ﬂi

75 Msrietts St. NWr Ste 400
Atiantas GA 30303

(404) S21-2404

FA&OE» LISTy ECRIBEy README.LVY - These are rrograms
that rFrint.z source file. FACE rrovides the
2prility to interactivelw set the tor and
bottom mardins 3s well a2s the number of lines
to be printed on 2 rade. LIST is 3 srodgram
thet will Frint anw dgiven esart or 211 of &
file, SCRIBE is 2 rrosram that will rrint
511 of one or more files,

TCUXe REALDME.TCU - Frograms to read or write sustem
date/time to Digitzl Fathwaws TCU-50D clock.

Thnomass J. Shinasil
General Scientific Cors
1483 E. Gude r,
Rockwville MD. 20830
(301 34062773

GETENG, GETGLG;’HEADERy OUTRNOs STRING - This srodgram
extracts flagdged comment fields from z source
file and sends them to 2z RUNOFF source file,

SHUT, DELAYX - TS8X shutdown =rogram..
DELAY1 .Mal 1 22-0ct-82 FARSE ,DOC 3 29-Arr-B83
DELAYL.0BJ i 22-0ct-82 FARSE .FOR 5 08-Arr-83
DELAYL.5AV 2 22-0ct-82 FARSE FTN 8 (0B-Arr—-83
LELAYDS . MALC i 22-0ct-82 FARSE .0RJ 146 17-Maw-83
DELAYS.O0BJ 1 22-0ct-82 README.LIS 6 19-Maz-83
DELAYS.S8AV 2 2-0ct~-82 README.TCU 2 21-Mau-83
EXAMFL . FAR 3 08-Appr-83 RTCOM .DOC 18 03-Feb-83
FACE FAS 4 14-Mauy-83 RTCOM .S5AV 16 07-0ct-—-82
FACE .54V 14 17-Mazu-—-83 RTSET .FOR 17 18-Feb-83
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GETGLO.FAS 1 10-Ser-82 RTSET .SAV 30 '18-Feb-83

GETRNO.COM 1 10-5ep-82 SCRIBE.FPAS 10 17-Mau-83
GETRNO.DOC 17 10-5er-—-82 SCRIBE.SAV 19 17-Mau-83
GETRNO . MAF 4 0l-Tlec—-82 SETOFS.DOC 1 17-Mag-83
GETRNO.ORJ i¢ 01-Dec-82 SETOFS.FOR 15 02-Mar-83
GETRNO.FAS 21 0Z-lec-82 SETOFS.SAV 35 02-Mar-83
GETRNO.RND 15 01-liec-82 SHUT LCOM 2 23-0ct-B2
BGFTRNO.SAV 25 90l-Tlec-B82 SHUT .Dhoc 1 04-¥zu4-83
GETRNO.SRC 1 10-Ser-82 STRING.DEC 2 10-Ser-82
HEADIER .RNO 1 10-%er-82 STRING.ORJ 7 0i-Dlec—-82
LIST .PAS 19 17-Mau-83 SWCNSE.DOC 2 29-Arr-83
LIST .8AV 21 17-Maw-83 SWONSE . MAC 3 08-Arr-83
LX8RIT.DOC 4 02-Mar-82 SWCNSE «SAV 2 28-0ct-81
LXBRIT.5AV 2 02-Mar-B82 TCUGET . MAC 7 21-Mauw-83
OUTRNOD.OBJ 13 0Ol-Dec-—-82 TCUFUT . MAC 6 21-Mau-83
OUTRNO.FAS 13 02-Dec-82

49 Filesr 432 Rlocks
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CUTIL2.DEV -~ More utilities.
Joel Rerez
Infocom
64 Jacoueline Rd.

Fittshurghs FA 13217
(617) 492-1031

DOT - (lunemic Debudding Technieue) z2llows sumbolic
debuddging of srodgrams using tne sumbol table
file ortionally rroduced by LINK.,

VIEW: V - View is 3 small utility rrogram that 2llous
guichkly rFadging throush arn ASCII file om 2 VT100.

RYEs BYERLD - EBue prints s sawing or definmition.

COFYy MOUNT - A TECO macro to backur 2 large disk to
multirle smaller disks.,

Tetsils of these srodgrams are found in the file

ANQTAT.DIR.,
ANOTAT.DIR 6 21-Mau-B3 ooT L 00C 12 14-Ses-~-82
BRYE L IIHX 4 17-May-81 ooT «MAC 130 146-0ct~-82
BYE «LNS 123 17-Mau-81 noT +ORJ 26 0B-Mzw—-83
BYE «5AY 3 19-Aug-R2 MOUNT ,5AV 2 30-Npv-78
BYERBLD.5AV 4 17-Maw-8g1 Y +COM 1 08-Mawu-83
cory .IQC 5 07-Mar-83 VIEW MAC 35 08-Jul-81
COFY JTEC 2 320-Nov-78 VIEW .85a4Y 6 Q0B-Mauw-—-83
14 Filessy 361 Elocks
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UTIL3+DEYV - FORTRAN and € utilities.

Noug Bohrer

First Nationzl RBenk of Chicaso

One First Naztionmzl Flazss Ste 0005 (1-22)
Chicagoy IL 40470

(312) 732-264A4
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FIXLEN - & rprosram to convert a3 FSA file to 2 XS5A file.

MATCH» MATCHR - FProsgrams for FSA file comparison.
Matched records are written to the match filey
those that don’t are written to error outrut,

MERGEF - Merdging two Previouslu-sorted FSA files.

CRREALI ~- Shared file reading and writing,

lletgils of these srograms are found in the
file FORUTL.DOC.

CRREAT, FOR 12 31-Mau-83 MATCH ,SAV 28 31-Mau-83
FIXLEN.C 2 31-Mau-83 MATCHE,FOR 22 31-Mau-83
FIXLEN.FOR 10 31-Mau-83 MATCHR.HLF 7 31-Mau-83
FIXLENJHLF 3 31-Mauw-83 MATCHR,.SAV 29 31-May-83
FIXLEN.SAV 29 31-Mau-83 MERGEF.O 11 31-Mau-83
FORUTL.DOC 21 31-Maw-83 MERGEF . HLF 11 31-Mau-83
MATCH .FOR 20 31-Mau-83 MERGEF,SAV 36 31-Mau-B83
MATCH L HLF 7 31-Mau-83

15 Files:» 248 EBlocks
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VTUTLL,.DEV - Varietw of Utility Files for the VT-100.

VTUTLZ, DEY

Gterhen Cribbs

fitomic Enerdgy of Canadar Ltd.
Finawar: Maniteobae ROELILO

(204) 453-2311

MJCLOK - Foreground Job which disrlaus calendar and
clock on a2 VT-100,.

TEXTWRT - & text formatting srosram to det disrlavs on
a2 UT-100 screen.

TCFL - fi ¥7~-100 screen formaztting rackade.,

ENC + FOR 1% 1i-Mauy-83 FTXTW MAC 2 11-Msu-83

EXMFL1.INF 1 11-Mau-83 REAIME.18T 6 18-May-83

EXMFL2.INF 1 11-Maus-83 TCFL +BFO 7 11-Mau-83

TOSFTE.FOR 30 11-Mau-83 TCFLIOWMAC 23 11-Ma2w-83

INSFTC.MALD 7 11-Mau-83 TCFLO MAC 27 11-Mau-83

IFARSE ,FOR 4 11-Maw-83 TXTC .COM 1 11-Maw~-83

KMFP2WU . MAC 2 11-May-83 TXTL .COM 1 11-Mau-83

MATCH FOR 4 1i-Mag-83 TXTLO .COM 1 1i-Maw-83

MJCLOK,DDC 41 12-Mauw-83 TXTWRT.FOR 23 11-Maw-83

MJICLOK . MAC 37 12-Mwy-832 TXTWRT «HLF 51 11-Maws-83

: MJCLLOK JEEL & 12-Mae-83 TXTWRT.OVL 53 11-Maw-83

(;) NEST  LFOR 6 11-Maw-83 TXTWRT.SAYV 51 11-Maw-83
o 24 Filess 404 Elocks
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CURP FOR 2 19-Mag-83 SLVPLX.SAV 32 19-Maw-—-83

CURF .S5AV 16 19-Mau-83 SLVPLY.FOR 32 19-Maw-83

GTTRM .FOR 1 19-Mau-83 SLVUFLY.SAV 36 19-Maug-83

KTCC +FOR 4 19-Mau-83 TCFL .EBFO 7 19-Mzu~-83

KRTCC .SAV 19 19-Mszu-83 TCFL .CSL 16 19-Mau-83

KTRMID.FOR 2 19-Maw-83 TCFL .,Dpoc 78 20-Mauy-—-83

KTRMID.S5AV 14 19-May-83 TCFL . MTT 12 19-haug-—-83 {q)’
FTCFL +MAC 2 19-Mau-83 TCFLIO.MAC 24 19-Mau-83 \
README , 2N 4 19-Maw-83 TCFLO MAC 27 19-Msuw-83

SLVFLM.FOR 32 19-Maw-83 TCFLUL «MAC 8 17-Mauw-83

SLUFLM.8AV 40 19-Mau-83 TCFLUZ,.MAC 21 19-Mau-83

SLVFLX.FOR 30 19-Mag-83 TID +«NTE 2 19-Maw—-83

24 Filess 477 Rlocks
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MTUTL1.DEY - Madgnetic tare utilities.
MTUTL2,DEV ‘

loug Ronrer

First Nationsl BRank of Chicasio

One First Natiomal Flazas Ste 0005 (1-22)
Chicasgory IL 40870

{312y 732-2646

NUMFMTy SFDUMFy EBCDIC, EXTMT -~ Dumr the contents
of 3 masrnetic tare to 2 terminsl.

ECEXy RET%s BACKUP - A high-tlocking-densite masgnetic
tare Dachkur sustem,

v TAFPERy TAFPXXX - A rrosgram to create 3 Fortran Sequential )
ASCITI date file from a3 masgnetic tare file. '

etails of these srodgrams are found in the
file FORUTL.DOC or disk MTUTLZ.

BACKUR «HLF 23 21-Mazu-83 DUMFMT . HLF 16 3i-Mauw-83
BECKIDIR.C 7 31-Maw-83 LDUMFMT . 84V 32 3l1-Maw-83
ECKIDIR,S5AV 53 3l-Mau-83 RETRN .C 3 31-Maw-83
RCKTFE.C 19 3J1-Maw-83 RETRN .84V 30 31-Mau-B3
BOKTFE.SAV 75 31-Mau-83 RETTFE.C 11 31-Mau-—-83
BORUFP . C g 3l-Mau-83 RETTFE.SAV 33 3i-Maw-83
BCKUFP .S5AV 32 31-Maw-83 SFOUMF .FOR 21 3Z1-Mau—-83
DUMFHMT«FOR 15 31-Mau-—-83 SFOUMP,.SAV 53 31-Mau-83
16 Filess 471 Rlocoks
ERCIIC.,DAT 2 31-Magu-B83 Tarer FOR 22 3Zi-Maw-83
EXTHMT .DOC 4 31-Mauw-83 TAFER +HLF 16 31-Ma=-—-83
EXTHMT MAC 24 31-Mau~-83 TAFER .54V 33 31-Mezu-83
EXTMT .0EJ 3 31-Maw-83 TAPXXX,.FOR 27 31-Maw-—-83
FORUTL.DOC 21 Zi-Maw-83 TarXXX.say 54 31-Mauw-83
10 Filess 228 Blocks

kPSSP IS FVEL LTSRS EETIIEILELL IS EESEIEEEELETLS
NOTE! The files listed for the verious entries are 3ll the

ones associated with the entries.
and imrlicit (no extension?

Laea,
F:s We Barnard

1-June-1983.,
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RT-11 SIG
FUTURES SURVEY
7?7 RT-11/Pro350 ?77? 7?7 RT-11/VAX 77

(iN\ 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.

Fede K de e Je de Jo dedo Jede JeFe Jede e de ke e e de de dedo e dede de Fede o dede e e dede Jede Jode e K e e dede do do dedo ke do I de do e ek e de Jededededode dode ke ke dekde

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 350? _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)
Multi-terminal support

User written device handlers .FETCH support in XM
User Command Linkage (UCL) Other
___ System Job Support ___ Other

.SPCPS support (look it up!)
Asynchronous Terminal Status

[T

5. It would be foolish to believe that DEC will not eventually make much
smaller VAX-1like 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?

(i;) 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.*

145 Andanada
Los Alamos, NM 87544

RT-11 SIG Survey
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