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FROM THE EDITOR

I attended the DECUS Publicetions Committee meeting which was
held Februzry &th and ?th. This snnuzal meeting is scheduled to
allow the rewsletter editors the orrortunits to resolve znw current
sroblems concerning bthe newsletters znd Lo have the committes form-
ulate londg randge slans for 816 sublications. Each editor zttemrs
to rerresent fairlsy his or her resrective 5I1Gr based on feedbach
received st each sumrosium and received individuslly from members
throudghout the wear. The issues discussedy that sre of significsnce
to the RT-11 €16 are!

1+ chanding the current nevsletter sricing structure to ensure that
the rrice wou rae for 2 newsletter reflects the zctusl cost of printing
ang distributing the newsletiter wou receive

2 the rossibility of zltering tne current dgrouring of multirle 5I1Gs
within 2 sindle newsletter

3, imeroving the turm azround time between symposium and scribed material
arprezring in the newsletters

4, examining the rossibility of chandging the current corgright statement
that arrears in eazch newsletter

In additions Shelli Kiesling of the DECUS staff made & rresentation
that exrplained the rrocess that each newsletler must H#o throudgh ance
the DNECUS office receives it Trom & newsletter pditor, Bhelli zlso
sresented various tirsg that the newsletter editors should follow in order
Lo avoid Putting uneccessary delaws in the rrocess. I have included g
diagram that Shelli dave us that illustrates this rrocess. It should be
roted that Shelli is the rerson behind the scenegs that serforms the
task of detting 21l of the newsletters into 2 form that is resdw to be
sent to the errinter, We should 11 thank her for 2 Jdob well done,

l.ast weasr the subscristion fee for each newsletter was the same, This
resulted in 2 rewsletter thzt had two issues costing the same as 2 newsletter
that had twelve issues, Thuss the subscribers to 8 newsletter offered bw the
smaller SI0s were subsidizing the subscribere of the larger SIG's mewsletters,
The ®rorosed solution is to have each S5I6’s newsletter subscrirtion fee
reflect the newsletter’s costs to rublish which are determined by 1., pade
count rer issue 2, number of issues rer gear and 3. numnber of gearly sub-
seribers, This will 2llow wou to ray g Tair srice fTor the informetion wzou
receive. Under this formatr next vesr’s swubscrirption to the "Mini-Tasker®
Wwill cost zrerodimately $14.00 « This figure is besed on rpublishing five
issues of serrproximately sixty rages to the srrroximately 35000 current
subscribers, The randge of rrodected costs for other newsletters were 2 low
of $5.00 (two issues @ wear) and 3 high of arrroximately $36.00 (twelwve
issues 8 wear), It was also recommended that subscribers ordering all of
the newsletters will be offered 2 discount (the zmount hses nolt been determined
wet),

Item 2 does mot affect the *Mini-Tasker®, It is rossible that the Easic
8IG’s newsletter will not be sublished individually this wear znd that the
R5X and IAS 8IG’s rnewsletters will be rublished individualle this wear.



There was much discugsing among the editors concerning the delaw in
getting the scribe materisl frowm the 1, Louis Semrosium into our resrecltive
newsletters, This was a3 result in logistical sroblems relzted Lo rersonnel
chandes in the scribe distribution chain. (This is & twrical sroblem since
Wwe are 3 volunteer ordganization?, However: the editors will be 2ble to sreed
e the scribe distribution srocess in the future since we will be utilizing
the DECUS WVax comruter to 2id in the scribe distribution erocess.

ITtem 4 is of concern to those publicetion committee members that feel
that the current coryright statement which serrears on newslettsrs is too
restrictive, The commitiee decided to examine the current rolicy in more
desth to ensure that if zny changes are madesr thew are in the best interest
of the DECUS societw as & whole,

fis 2 unity the rublications commities is striving to bring SI06 members
the highest auality newsletters a3t the lowest and fairest srices. It should
ne noted that even with the initistion of the subscristion fee last wears
overall the sublicestion of newsletters lost momew, Buls exrerience is 2 dresat
teacher, With the new rricing schedule and a2 wear’'s exreriencer we intend Lo
bresk even ss a non-rrofit ordanization should.

As alwawsy =our comments concerning the rublications meetings the "Mini-
Tasker®sy or the RT-11 8516 are encouraged and welcomed,.

Sincerelu:

el

USER INPUT

A PHILOSOPHICAL ASIDE

Med W. Rhodes

In doing some investigations concerning the use of Concurrent
Pascal for an application, I came across a list of guidelines
pertaining to scheduling algorithms. After reading them, I
discovered that one of the principles really has application
to the general area of computing and software design. The
article "Monitors: An Operating System Structuring Concept"
was authored by C.A.R. Hoare and was published in the
Communications of the ACM (Copyright 1974, Association for
Computing Machinery, Inc., October 1974). The principle that
I found interesting was:

"Do not seek to present the user with a virtual machine which
ig better than the actual hardware; merely seek to pass on the
speed, size and flat unopiniated structure of a simple hardware
design."

I am sure that it has been said before and in different words,
but T found the words interesting. Many times I have attempted



to do emulations of specific, dedicated hardware on a general
purpose computer, only to find that the emulation doesn't run
nearly as fast or efficiently as the thing being emulated.
Examples of this would be foreign terminal emulation or
executing CPM code on a PDP-11. I have had to take a step
back, and realize that I can choose efficient algorithms, but
that I can't make the hardware any faster than it already is.

Another point that I found interesting, was Hoare's discussion
on system loading and thrashing. He said "avoid fixed priorities;
instead, try to ensure that every program in the system makes
reasonably steady progress. In particular, avoid indefinite
overtaking."” I find that this is an interesting thought also.

I know that in the design of real-time systems, I have often
wanted to have a complicated scheduling scenario, where one
program would interrupt another, while still another program
could interrupt all the others and soon we would find that the
system was busy interrupting itself and not getting the overall
job done, I have come to believe that in an event driven system,
it is better to let certain tasks run to completion rather than
try to build in a complicated scheduling algorithm; it is
certainly easier. The easiest way 1 have found to do this is

to make the system queue driven, and have the tasks in the sys-
tem work from the queue. Then, let each task complete its
processing on an element from the queue, either by completely
finishing with the queue element or by inserting information on
another queue for further processing. This ensures that tasks
will make reasonable progress and that you can pass on the speed
of the processor in a simple manner.

Dear Mr. Demers,

Enclosed you find two product descriptions, the source of a utility
program FF and the subroutine INCLUD together with an example data
file. FF sends a FormFeed and a header line with date and time to
LP:. It is very handy to separate listings (with the command .FF, if
FF.SAV resides on SY:). Of course it could have been much more easily
programmed in FORTRAN, but we had the MACRO code already available in
another package. The advantage of this MACRO version is it’s very
small size in memory and on disk (3 blocks).

The subroutine INCLUD is intended to be used for control of programs
by data in a parameter file (see enclosed example). Several data types
are specified explicitly in the parameter file. Further, in the file,
comments may be added at several places, so it’s self documenting.
Subroutines called by INCLUD are not enclosed as these are part of a
large package. The intention here was mainly to present the idea.

We use it already a long time to control programs without having to
rebuild programs or having excessive terminal input.

Suggestions for improvements or enhancements from other RT-11 users
are of course very welcome!



Yours sincerely,

H. Haenen

Dept. Clin. Neurology AZG ~
P.0O. Box 30.001

9700 RB GRONINGEN / The Netherlands

RT-11 DISK DATA CACHE
Purpose: Speedup of disk I/0 in a transparent way by caching technique

Characteristics:

+ Considerable improvement of system response, virtually
eliminates USR and KMON swapping

+ Applications run much faster as far as disk I/0 is concerned

+ After startup caching is completely transparent

+ Requires only about 200 words of resident cache code in low
memory. This cache code resides in VM: handler

+ A must for floppy and TUS8 users due to dramatic performance
improvement,

Principle: Direct Mapping (proved to be superior to Look Ahead and least
Recently Used algorithms): a fixed disk area is mapped to a
file(the cache file) on VM: (the virtual memory handler).
Space on VM: not occuplied by the cache-files remains available
for normal use. Up to 10 disk area’s may be defined on several
units. A disk area may be the directory (in many situations a
very efficient cache area), a file or a part of a file.

Failsafe: Uses the Write-Through principle. A read to a cached disk area
is served with data from the cache file on VM:. However, a
write updates the cache data as well as the disk data. So,
even when a disk directory is cached, the disk is not
corrupted after a system crash.

Write cache: The Write-Trough principle can be disabled explicitly for
specific disk area’s which contain temporary data. For example
consider the SWAP.SYS system file. The data in this file have
only a meaning during runtime. 1/0 to disk area’s cached in
this way write to/read from only the VM: cache file.

Software: + Code to update VM: handler (V4 or V5) for caching.
+ CACHE, a utility program for starting/stopping caching and
testing cache contents
+ CSHOW, a utility program to be run at any time during
caching to show (print) cache setup and performance

Required: + RI-11 V4 or V5

+ Extended memory. The more memory, the more disk data can
be cached. However, memory not used for caching remains
available for data storage. A total of 128 Kw. memory in
a system may cache up to 376. disk blocks. VM: RT-11 V5
supports upto 2 Mw on Q-bus.

+ Person installing the package should be familiar with system
generation (it may be necessary to assemble, modifie and
install a handler)



RT-11 MULTIPROCESSOR AND DATA COMMUNICATION PACKAGE

Purpose: + Data Communication between RT-11 systems.

+ Trangparent use of remote devices(disks, logical disks
lineprinter, Magtape, etc.) with dynamical setting of
read/write access protection.

+ Connects memory~only system to remote system with disk.
Memory-only boots from remote disk.

+ Extends single user RT-11 to a multiprocessor,
MULTI-USER environment.

Hardware
supported: DL(V)~-11 (DEC, serial)

DR(V)~11 C/(00) (DEC, parallel)

WB(V)-11 (Hammond Software, fast serial, opto-coupling)

Qnector (Westvries Systems B.V., fast DMA interface)

Principle: At the remote side a service job (file server) runs
which acknowledges requests from a data communication
handler. Communication is based on a slightly modified
Radial Serial Protocol (RSP). Basically bytes, words or
blocks of data are transferred, depending on the type of
interface (serial, parallel or DMA). Error checking is done
on the data transferred.
The data communication handler is bootable.
Additional (Pseudo-) handlers realize the transparent use of
remote devices as disks, lineprinters, Magtape.

Software: + Data Communication Handlers. Size about 700 words,
depending on options selected (e.g. time~out).

+ Pseudo-handlers, emulate remote devices. Size about
30 to 60 words, Magtape handler is 180 words.

+ Service jobs. Minimal size is 1300 words for a job
with one 256 word buffer. Additional buffers may be
selected at assembly time. Special function and
special directory device (e.g. Magtape) support adds
300 words to the size. Jobs run in a FB system as
Foreground or System job. Each job can simultaneously
access up to 16 devices (could be coded for up to 256
devices).

+ Job Show utility for printout of nr. transfers done,
nr. errors, nr. time-outs etc., read or write access
to each device allocated by a selected service job may
be changed.

+ Several utilities for message transfer ('"mail"), stopping
jobs, print~out of data communication packeds, testing.

+ Bootstrap programs for PROM or toggle-in. Secundairy
bootstrap programs with password control.

Required: + RT-11 V4 or V5
+ Person installing the package should be familiar with system
generation (it may be necessary to assemble, modifie and
install a handler)



.TITLE FF
; FF.MAC program sends FormFeed and header line with time and date to LP:
; H.H. nov 83

s H e

.MCALL .EXIT,.PRINT,.LOOKUP, .READW,.WRITW, .CLOSE, . SETTOP
.MCALL .DATE, .DSTAT, .FETCH, .RELEAS

.ENABL LC

.GLOBL TIME

START::
MOV @#50,R5 ;Load R5 with high program limit.
«DSTAT #STAT,#FILO
TST STAT+4 ;Handler already loaded?
BNE LOADED
MOV STAT+2,R0O ;Handler size!
ADD R5,R0 ;New high limit needed!
BCS MEMOVR
MOV RO,-(SP)
.SETTOP RO ;Do limit request.
BCC 18
TST (SP)+
.PRINT #SETERR
EXIT
1$: CMP RO, (SP)+ ;Enough memory?
BCS MEMOVR
.FETCH R5,#FILO
BCC LOADED
.PRINT #NOINST
JEXIT
MEMOVR: .PRINT #NOMEM
LEXIT

H
;3 Open channel to output device

LOADED: .LOOKUP #AREA, #0,#FILO
BCS LFAILO
JMP OK

>

;3 Error returmns:

>
LFAILO: .PRINT #NOLKO
+EXIT

P e e e e i ot i i A e e i i e A e S e YA i e S A P i A P S A S e i e

——— e e o i v e St i e i e e St ot g

3
STAT: «BLKW 4
NOINST: .ASCIZ /?FF-F-LP: not in SYSTEM/
NOMEM: .ASCIZ /?FF-F-Not enough memory!/
SETERR: .ASCIZ /?FF-F-.SETTOP error!/
NOLKO: .ASCIZ /?FF-F-LOOKUP-Failure/
IOERR: JASCIZ /?FF-W-IO error!/

.EVEN

10



OK:

READY:

EX:

HRDERR:

CALL DATTIM

+WRITW
BCS

.CLOSE
TST

BNE
+RELEAS
JEXIT

+PRINT
BR

#AREA, #0 , #BUFFER, # <BUFEND-BUFFER> /2 , #0
HRDERR

#0

STAT+4 ;Handler was loaded before?
EX ;If so, leave it!

#FILO

#I0ERR
READY
END OF MAIN

R I e o o I o i B At e e 2

; Ascii header line follows (attention length must be EVEN!!)

3
BUFFER: .BYTE 14,15 ;FF, CR
JASCII / #*%% NKG - AZG *** Printed at / ;YOU MAY CHANGE THIS TEXT
TIMSTR: .BLKB 8. ; TIME
LASCII / on /
DATSTR: .BLKRB 17. ;s DATE
LASCII / *%% NKG — AZG ***/ ;YOU MAY CHANGE THIS TEXT
.BYTE 12,12,15;LF, LF, CR
BUFEND: .WORD 0
AREA: . BLKW 5
CNVASC: CLR RO
DIV #10.,R0
ADD #°0,R0
ADD #0,R1
CMPB RO, #'0
BNE 18
MOV #° ,RO
1s: MOVB RO, (R4)+
MOVB R1, (RA4)+
RETURN
«SBTTL DATTIM
DATTIM::
MOV #TIMARG, R5
CALL TIME

.
b

; R2=MONTH(1-12), R1=DAY(1-31), R3=YEAR(MODULUS 100)

s
DATE:

i «DATE

MOV
BEQ
BIC
ADD
MOV
ASL
ASL
ASL
SWAB
BIC
MOV
SWAB
ASR

RO,R3 ;See Prog. Ref. 81-V4, pp. 2-26
L3
#~C37,R3
#72.,R3
RO,R1
R1
R1
R1
R1
#~C37,R1
RO,R2
R2
R2
11



ASR
BIC
16: MOV .
CALL
MOVB
DEC
MOV
ASL
ASL
ASL
ASL
ASL
ADD
MOV
ADD
MOV
2%: MOVB
SOB
MOV
CALL
RETURN

MONTH: JASCII
+JASCII
LASCII
.ASCII
.ASCII
LASCII
+LASCII
.ASCII
JASCII
LASCII
LASCII
+ASCII
.EVEN

TIMARG: .WORD
.WORD

.END

R2
#°C37,R2
#DATSTR, R4
CNVASC

#7 ,(R&)+
R2

R2,R1

R2

R2

R2

R1

R1

R1,R2
#MONTH , R1
R2,R1
#12.,R2
(R1)+,(R4)+
R2,2$
R3,R1
CNVASC

/January
/February
/ March

/ April

/ May

/ June

/  July

/ August
/September
/ October
/November
/December

0
TIMSTR

START

19/
19/
19/
19/
19/
19/
19/
19/
19/
19/
19/
19/

;R4=date/tim pointer

;%12

SUBROUTINE INCLUD(FILNAM,FARR,IARR,BARR,NINP)

C Purpose: Reading data from a ASCII file, the PARAMETER data file.

C Supported data types are indicated by key words, these are:
C REAL, INTEGER, BYTE, LOGICAL and OCTAL.

C The key word END terminates reading from file.

C Input: FILNAM; Name of parameter data file:

C Byte string ‘dev:filnam.typ’, terminated with a null.

C Output:NINP(1l); Less than 0, error occurred, else:

C NINP(1l); number REALS red from input file,
C NINP(2); number INTEGERS and/or OCTALS red from input file,
C NINP(3); number BYTES and/or LOGICALS red from input file,

C File layout may be:

-

12



by:

[eNeReNONe!

4, Data file should end with END keyword!

Valid keywords:
INTEGER -> Integer data follow
REAL -> Real data follow
BYTE -> Byte data follow

OO0

[N}

1. Lines with comments containing NO UPPER CASE KEY WORDS and empty lines.
2., ONE line with ONE VALID KEY WORD, with comments and immediately followed

3. LINES OF DATA indicated by previous key word.

LOGICAL -> Byte data T(true) or F(false) follow
OCTAL -> Octal data follow (these are stored in Integer array)

Note: Max. nr. of values on one line is 10.
Max. nr. of bytes on one line is 80.

C External routines: FFMT .FOR; Free ForMat Terminal input.
C ASCOCT.MAC; ASCii to OCTal value conversion,

C Some syslib routines.

BYTE LINE(81),GETER,FILNAM(1),BARR(1)

DIMENSION FHLP(10),FARR(1),TARR(1),NINP(3)

INP=10

OPEN (UNIT=INP,NAME=FILNAM,TYPE="OLD’

1,READONLY, ACCESS="SEQUENTIAL’ ,ERR=2020)

NINP(1)=0

NINP(2)=0

NINP(3)=0

KEY=0 !Data type unknown jJet.
C - e ~-=Look for key word
10 CALL GETSTR(INP,LINE,80,GETER) !Read

I¥ (GETER) GOTO 2000

IF (INDEX(LINE, REAL’ ).NE.OQ) GOTO
IF (INDEX(LINE, INTEGER’).NE.O) GOTO
IF (INDEX(LINE, BYTE’ ).NE.O) GOTO
IF (INDEX(LINE, LOGICAL’).NE.Q) GOTO
IF (INDEX(LINE, OCTAL” ).NE.0) GOTO
IF (INDEX(LINE, "END’ ).NE.O) GOTO

one line from file.

100
200
300
400
500
3000

GOTO (10,110,210,310,410,510) KEY+l !Continue with last key word.

C e e e S e Get REAL data-~

100 KEY=1
CALL GETSTR(INP,LINE,80,GETER)
IF (GETER) GOTO 2000

110 CALL FFMT(LINE,FARR(NINP(1)+1),N,GETER)

IF (GETER) GOTO 2010
NINP(1)=NINP(1)+N
GOTO 10

13



C——= Get INTEGER data — -C
200 KEY=2
CALL GETSTR(INP,LINE,80,GETER)
IF (GETER) GOTO 2000
210 CALL FFMT(LINE,FHLP,N,GETER)
IF (GETER) GOTO 2010
DO 220 I=L,N
220 TARR(NINP(2)+I)=FHLP(I)
NINP(2)=NINP(2)+N
GOTO 10
C -—Get BYTE data ———— C
300 KEY=3
CALL GETSTR(INP,LINE,80,GETER)
IF (GETER) GOTO 2000
310 N=LEN(LINE) !Do not copy null byte.
DO 320 I=1,N
320 BARR(NINP(3)+I)=LINE(I)
NINP(3)=NINP(3)+N
GOTO 10
e Get LOGICAL(byte) data——-—-- -——C
400 KEY=4
CALL GETSTR(INP,LINE,80,GETER)
IF (GETER) GOTO 2000
410 N=LEN(LINE) !Do not copy null byte.
DO 420 I=1,N
IF (LINE(I).EQ.’T’) GOTO 422
IF (LINE(I).EQ. F’) GOTO 424
GOTO 420
422 BARR(NINP(3)+1)=.TRUE.
GOTO 425
424 BARR(NINP(3)+1)=.FALSE.
425 NINP(3)=NINP(3)+1
420 CONTINUE
GOTO 10
Crmmm e ———— --Get OCTAL data - - -—=C
500 KEY=5
CALL GETSTR(INP,LINE,80,GETER)
IF (GETER) GOTO 2000
510 I=0
520 I=I+1
530 IF (LINE(I).EQ."0) GOTO 10 1"0=0 Line terminator
IF (LINE(I).LT."60 .OR. LINE(I).GT."71) GOTO 520
CALL ASCOCT(LINE(I),IARR(NINP(2)+1)) !Convert ASCII to octal value.
NINP(2)=NINP(2)+1
540 I=I+1 !Skip converted digit string.
IF (LINE(I).GE."60 .AND. LINE(I).LE."71) GOTO 540
GOTO 530
C——- e Error occurred —— S C
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2000 NINP(1)=GETER !GETSTR error, see syslib routines.

C
C -1= End of file, -2=Hard error, -3=Too many input characters
C
IF (NINP(1).EQ.-2) GOTO 3010 !Hard error, skip close!
GOTO 3000
2010 NINP(1)=~10 IFFMT error.,
C —---Ready C

3000 CLOSE (UNIT=INP)

3010 RETURN

2020 NINP(1l)=-11 !OPEN error.
RETURN
END

Parameter file for program ERPLOT

LOGICAL XDIREC (curve expansion V or H), MAXMIN (extrem marking)
FT

BYTE Title:
This is an example
INTEGER NRDIG (nr. digits V-scale), NSIG (nr. curves V, -1:NSIG=NCHAN)

14

INTEGER NFILES (nr. curves from different datafiles in one X~-Y frame)

1

REAL AXLEN(1) X-as in em., AXLEN(2) Y-as in cm.

10 10

REAL TICK(1l) (cm./tick H), TICK(2) (nr. ticks V, negativ = scale factor)
2 =2

REAL Specifie TBEGIN, TEND, X-TICK(ms.) for VER, if TB=TE default setting!
=500 500 200

REAL Specifie TBEGIN, TEND, X-TICK(ms.) for SER

~20 80 20

REAL Specifie TBEGIN, TEND, X-TICK(ms.) for BER

~10 10 4

REAL Specifie TBEGIN, TEND, X-TICK(ms.) for GER

000

END

DEC INPUT

V3.1 of RT-11 &and Its Software Now Rupm On Frofessionzl 300w

ET-11s Digitzl’s most rorylar orerating swstem: is now sveilahle

on the Profs anal 300 Beries of sersonsl workstations. WHith the
announcement of RT-11 VY5.1. the Profesgsionzl 300 bpecomes the lowesst-cost
swstem thet cam run the rorular RT-11 orersating swetem snd its husge array
of software.

Small, fasts znd effecient, RT-11 offers botn runtime and develorment
gnvironments within & single svstem. It can handle oot resliime and dats
srocessing grerlications: sursorts s veriety of comrilerslincluding FORTRAaN-77
AFLy arnd C)r and offers & full range of swstem wtilitiss Lo make intersoctive
erogram develorment gasier,

Digital has sold over 20,000 RT-11 licenses., O0EMe have sold thousands
more RT-11 bhased systems Lo their customers. RT-11 users benefit bolh from
Digital s steady develorment of the orerelbting swustem and from the huge arraw
of software that third rarties now offer.

£l 18
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With Version 5.1y RT-11 users cen take advantadge of the Professionsl 200
hardwares including its video bit mar carability for srrecise drarhics. Version
S+1 a8lso includes & communicstions ortion (VTCOM) that sllows any RT-11 swstem
to tie into 2 host suwstem {(either Digitzl or non-Digital) ss an intellident
terminal .

A Darn Good Idea"

Combining RT-11 snd the Frofessionsl "is a2 darn dood idess" zccording te
John Crowelly 3 VB.1 field test user. Crowells sresident of Crowdell Ltder of
Los Alamosy NoM.y uses his rrofessionsgl running RT-11 *zs z3n inexrensive dedi-
cated sustem" for develoring zerlication software.

The RT-11/Frofessional. combingtion "has the mass siorader the commun-
icetions rortr end the transrortable mediz® that ne needss Crowell savs,

Crowell 2lso exrects to make dgood use of VYTCOMs and TRANSFy (seriazl line
communicatiaon rrogram) "rartly in transmittiting software I've develored to
other tardet sestems.® He slso susrects that "the Fro’s bit-mar dgrarhics will
be a significant feature, I'm anticirsting rutting it to dreat use.,'

Another users Rob UWzlraven of the Universitw of Celiformizs has done
software develorment under RT-11 Dw working on 3 Professionsl 330 in his home.
"It really is good old RT on the Fros® he savs.

"The Fro is very cuiets it sits under my desky and has an excellent heu-
board. It's 2 verw convenient swstem for doing maJor conversion or develor-
ment work 8t homes" Walraven savws, "I‘ve used the TRANSF rrodram ouite 3 lot.
It‘s very handu®.

Multiuser Develorment on RS8X or VAX Sevstems

Ariother new sroducts RTEM-11 V2,0 2llows multisle users to develor RT-11
V5.1 software on an REX-11 or UAX/VHE sustem. Arplicstion programs can be
createdy edited, assembledy linkedy and debudgged under RTEM~11 and the exe-
cuted under RT-11, RTEM-11 creates an RT~11 enviroment orn the host system.
Users lodding onto 2 host swstem can be rut directlw into RTEM~11 throush
startur files. This z2llows develorers to work with RTEM-11 without having
to know the host orerating sustem itself,

Transferring Arrlication Frodrams from FOP-1lis

Customers with FOF-11 sustems may want to transfer existing files to
MICRO/PDF-11 and Frofessional 300 suestems that use RX50 florpw disks, RT-11
V3.1 mrovides 8 simrley inexrensive solution to this rroblem. The VTCOM
rrogram rrovides ASCII file transfer with a2 Iigital or non-Higital host,
The TRANSF rsrodgram rrovides ASCII and binary file transfers between RT-11,
RTEM-11 (rupping under RSX or UMS)s CTS-300y TSX~-FLUS » znd RT~11 sestems.

New Features

RT~11 V8.1 contains the full set of RT-11 feastures» which include
automated customer installations Concise Command Landuzde (CCL)y User-
Ilefinable Command Linkadge (UCL)» indirect control file rrocessor (INDD)»
single-line editing, logical disk subsetting, virtuzl memory handlers and
the BACKUF wutilitw erodram,

In addition to VTCOMy Version 3.1 z3lso offers the Transearent Srooling
Fackage (SFDOOL)Yy mrovides simultamneous outrut to srinters (or any other
RT-11 serial device) concurrent with other sgstem actions. The user can

arerate SPOOL without having to commend snd control srooler sctions directly,
Sustem oreration remasins consistent in both the serooled and non-srooled
environment.,
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Armther new erosrame SETUFRY gs
orarator modes for the Profe
VYT106 Tamily of termimals
ig esrecially useful for
commands in rlur indir

SETUR all of

wglish commands b
T ] and time-of-daw olo
vy and the LAaSo andg LALIOO :

ttimg viden goteristics b
commandg Tile
the hardwsrs

o oset
ok the

—ih
PR
el
Rl
=
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2t

ot

#rinters. SETUR

irncluding setus

features normalls us

Frofessionsl 300 or MICROSFLP-11

Both the MICRO/POP-11 2nd the FProfe 3
Faon offers its own szdvantases. The Prol sional of

iware FTor RT-11 use s ihs awe wiriing e
its pDit-mar drashics abrilityw. The MICRQ/PDF
with Digitzl’'s O-Bus servipherals: & more stanc

21 300 Series now run RT-11.

k=]

Avsilaidility

BT-11 Yersion 9,1 iz sveilstlse now.

¥
TSYX-FLUS d1g & trademsrk of S&H Comeuler Svstems.

USER REQUESTS

I read in some publication a reference to a program, in the public
domain, which reads CP/M formated diskettes under RT1l1l. I have no
other clue, can anyone help me with this.

T would also like to communicate with CPU’'s using MODEM77/XMODEM
programs. It is no problem using LSTERM (DECUS 11-543) to talk
as a terminal to MODEM77 but most CP/M Bulletin Boards ask you
to use XMODEM to receive a long {ile. N

H. Unge
AMF Geo Space Corp.
P. 0. Box 36374
Houston, TX 77036
(713) 666-1611

e ’] u’“ﬁ/ |

!
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DECUS LIBRARY

The following is a list of new and updated programs in the
DECUS library that are of interest to RT-11 users.

PARSE/RT: A Flexible Filespec Parser for FORTRAN ~—
Version: V2.0, August 1983

Author: R.W. Bernard, Sandia National Labs, Albuquerque, NM

Operating System: RT-11 V4.0, V5.0

Source Language: FORTRAN IV

Memory Required: Approximately 8860 words.

PARSE is a FORTRAN subroutine which makes specification of files
used in a program easy, and requires a minimum of operator input.
When used with a FORTRAN applications program, PARSE minimizes the
amount of typing necessary to specify files by providing default
values whenever they are not supplied at run-time. Both default
device specifications and extensions may be handled. Once a
"root" filespec has been created by PARSE, further filespecs can
be created without any user action by means of successive calls to
PARSE.

The program TSTPAR demonstrates the use of PARSE, and also
provides extensive documentation on the proper use of the
subroutine. The subroutine is used with RT-11 FORTRAN IV codes,
and calls several RT-11 SYSLIB routines.

An article on the use of the code may be found in the magazine
SEXTANT, in the Summer, 1983, edition. This version of PARSE has
more functionality than the one included on the DECUS Symposium
tape No. 11-SP-53; previous versions are upward with compatible
with the new one.

Documentation on magnetic media.

Media (Service Charge Code): Listing (BA), Floppy Diskette (KA),
6040' Magtape (MA)

SORT: Fast Memory/Disc Sort/Merge for RT-11

Version: V2A, July 1983

Author: Chester Wilson, Canberra, Charleville, Australia

Operating System: RT-11 V3.4 or later

Source Language: MACRO-11

SORT is a general purpose high speed RT-11 memory/disc sort/merge

utility program, capable of coping with files as large as RT-11

can manage. Sorting may be ASCII or alphanumeric, and —

considerable trouble was taken by the original author to enhance
the speed of the sorting.
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SORT Yas written by Darrell Whimp during his student days at St.
Peter's Lutheran College, Brisbane. It has been given to DECUS

with the kind permission of himself and t i
el M- B he computing department

Documentation on magnetic media.

Media (Service Charge Code): Floppy Diskette (KA),
600' Magtape (MA)

Complete File Sort Utility
Version: V3.4, August 1983

Author: Bob Schilmoeller and Paul Styrvoky, St. John's
University, Collegville, MN

Revising Author: John M. Crowell, Crowdell, Ltd., Los Alamos, NM
Operating System: RT-11 V5.0

Source Language: MACRO-11

Memory Required: 16KW

Other Software Required: EIS

RTSORT is a substantial revision to Complete File Sort Utility, by
Bob Schilmoeller and Paul Styrvoky of St. John's University,
Collegville, MN, The program performs a multiple key sort of a
data file in either alphabetical or ASCII order. The sort is
accomplished via a Tag Array built with the specified sort fields
and block and record addresses. A Shell Sort puts the Tag Array

in ascending or descending order. The sorted data are written to
a file, and, optionally, printed on the terminal.

A maximum of 16 sort fields is allowed. Maximum record length is
2046 bytes. Records must be separated by a /CR/LF/.

In the preparation of this version, no changes in the sorting
procedure were made. Revisions consist of the following:

l. Replacement of redundant code with subroutines.

2. Streamlined conversion between binary and ASCII decimal.

3. More efficient file I/0 and data storage.

4, Run-time allocation of buffer space and Tag Array storage.

The results of these revisions are:
l. Up to 38% increase in maximum number of sorted records.
2. Size reduction of SAV image from 6% blocks to 6 blocks.

A maximum of 16 sort fields is allowed. Maximum record length is
2046 bytes. Records must be separated by a /CR/LF.

Changes and Improvements: Increased record capacity, increased
speed, SAV image reduction.

Documentation on magnetic media.

Media (Service Charge Code): Floppy Diskette (XA),
683" Magtape (MA)
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RETCON

Version: July 1983

Author: Kirk R. Stauffer, Copperweld Robotics,
Madison Heights, MI

R
Operating System: RT-11 V4.0
Source Language: FORTRAN IV
Memory Required: 10KB
This program displays the contents of the Reticon RSBA320
interface board when connected to a LC series line scan camera.
The pixel numbers where the transisions have occured (address) or
the number of pixels between transisions (count) can be displayed
on a continuous or periodic basis. The user is also able to
specify the number of scans that are averaged together prior to
display.
Documentation on magnetic media.
Media (Service Charge Code): Listing (BA), Floppy Diskette (KA),
600' Magtape (MA)
FTALK
Version: V1.6, July 1983
Author: Timothy W. Coressel, Rockwell International, Golden, CO
N
Operating System: RT-11 V5.0
Source Language: MACRO-11
Memory Required: 3KW
Other Software Required: SBC - 11/21 (Falcon) must have the KXT
11-Adoption (Macro-ODT)
Special Hardware Required: Two DL Serial Ports
FTALK is a software package for linking a software development
PDP-11 computer to a 11/21 (Falcon) computer used in dedicated
type applications. This program allows a user to download
stand-alone programs from any mass storage device existing on a
PDP-11 computer to the Falcon. It also allows one terminal to
communicate to both the PDP-11 computer and the Falcon.
Documentation on magnetic media.
Media (Service Charge Code): Write~Up and Listing (DA), Floppy
Diskette (KA), 600' Magtape (MA)
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MACRO-11 Input/Output MACRO Subroutines Library

Version: V1.0, July 1983

Author: Rodney Schaerer, St. Mary Medical Center, Long Beach, CA
Operating System: RT-11 V5.0

Source Language: MACRO-11
Memory Required: 6144KW

Other Software Required: RT-11 Librarian Utility

This package creates an RT-11 Macro-1ll macro subroutine library
which contains often used input/output subroutines. Some of the
subroutines will clear the terminal's input ring buffer, convert
decimal ASCII text strings to binary integers and vice versa,
convert a binary integer to an octal or decimal ASCII text string

and print the string to the terminal. It will also convert an
ASCII format to a RAD50 format string, and effect an efficient
save and restore regisiters @ - 5 routine. The subroutines
program source files should be examined for the details and
operation of each subroutine.

Associated Documentation: RT-11 Macro-11 Language Reference
Manual, chapter 7, and the System Utilities Manual, chapters 10
and 12,

Documentation on magnetic media.

Media (Service Charge Code): Write-Up and Listing (DA), Floppy
Diskette (KA), 648' Magtape (MA)

TTLIB: VT1@¢ Library Routines

Version: V2.0, July 1983

Author: Chester Wilson, Charleville, Australia
Operating System: RT-11 V3.0 or later

Source Language: MACRO-11

TTLI? is a Library of programs to conveniently control a VT144
terminal in ANSI mode. Routines allow drawing boxes and lines,
cursor positioning, screen appearance, video attributes, screen
and.line clearing, screen and keyboard behavior, graphic
facilities, assorted heights and widths, tab setting and clearing,
and reporting cursor position. '

T@is package contains the sources for and a constructed
library of TTLIB, along with the manual TTLIB.DOC.

The Version 2 release includes TTXON and TTXOFF, and has

interfaces for programs written in C for the DECUS C compiler
(DECUS No. 11-SP-18).
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On reading the manual, you will discover that TTLIB may optionally
be set up to be combind with CVLLIB, a general-purpose library by
the same author. The .COM files and TTLIB.OBJ files in this
package have been set up for a free-standing library - ie. the
routines WDT and CSVR are included.

Changes and Improvements: Extra routines; bug fixes; addition of
interface routines for "C" programs.

Documentation on magnetic media.

Media (Service Charge Code): Floppy Diskette (KA),
600" Magtape (MA)

Extension Routines for MU-BASIC
Version: July 1983

Author: Harald Wiessmann, Wiessmann, Schaltenwurte, Ing. Buro,
Reutlingen, Germany

Operating System: RT-11 V4.0 or later

Source Language: MACRO-11

Memory Required: 27KW

Other Software Required: MU-BASIC V2.0 or later

The extension routines enable additional functions in MU~BASIC
such as: set time and date, signal wait, input/output of any
installed DL line with device time out capability, pack and unpack
float values (single precision) to octal and vice versa, clear
ring buffer. Except for multiuser I/0 functions the extension

routines can also be applied under BASIC-11l.

Restrictions: The above functions add about 5 blocks to the Basic
interpreter. All comments in source are made in German.

Documentation on magnetic media.

Media (Service Charge Code): Listing (German) (BA), Floppy
Diskette (KA), 60@' Magtape (MA)

RECOVR: An RT-11 Directory Restore Utility
Version: V1.6, July 1983

Author: Paul Gerardi, Schlumberger-Doll Research Center,
Ridgefield, CT 06877

Operating System: RT-11 V3B or 4.0

Source Language: FORTRAN IV

Memory Required: 12KW

RECOVR is a routine which modifies the directory blocks of an
RT-11 disk that has been INITIALIZED, effectively restoring that

disk's files. Unlike the INIT/RESTORE command of the RT-11
monitor, this routine will work on disks which were written under
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versions of RT-11 prior to V4.0 and on disks written under RT
'compatible' operating systems such as Tekronix's SPS BASIC. All

RT-11 block replaceable media are supported by this routine
including DECtape-II and PDT devices.

Restrictions: Checked under RT-11 V3B and V4.8. Not guaranteed

to work under earlier versions. Magtapes and cassettes are not
supported.

Documentation on magnetic media.
Media (Service Charge Code): Floppy Diskette (KA),
608' Magtape (MA)

DTX: A Utility for Transferring Text Files and Absolute Binary
Images

Version: V1.0, February 1983
Submitted By: Digital Equipment Corporation

Operating System: RT-11], RT-11 Emulators under RSX-11, VAX/VMS,
or RSTS/E

Source Language: MACRO-11

DTX is a utility program for transferring text files and absolute
binary images to XXDP+ formatted media under the RT-11 operating
system or RT-11 emulators under RSX, VMS or RSTS. It supports
RX@1, RX@2, RL#1l, RL@#2, Magtape, RK#A#5, RK@O6 and RKO7. It cannot
read files from an XXDP+ medium. It is intended for use by
persons wishing to develop a program under VMS, RSX, RSTS or RT
which will operate under the XXDP+ system.

Associated Documentation: Contact your Digital Sales
Representative for the XXDP+ User Manual (AC-F348E-MC). This
documentation is not available through DECUS.

Documentation on magnetic media.

Media (Service Charge Code): Floppy Diskette (KA},
600@' Magtape (MA)

Log: A Log-in, Log-out Utility for RT-11

Version: V1.6, June 1983

Author: Robert A. Malseed, Albuquerdque, NM

Operating System: RT-11 V4.4

Source Language: FORTRAN IV

Memory Required: 8600w

This program allows the operator to log computer usage time. The
record is kept by log-in category for as many as 15 categories.
This information is helpful in determining when to perform
power-on-time dependent preventitive maintenance, and in managing
operator and computer time.

The operator should run this program to log-in and out as he works

from job to job. The program will inform the operator if he has
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forgotten to log—-in or log-out the next time he attempts to do so,
and will prompt for a retroactive log-in/out.

The program can display or print monthly and annual summaries of
time spent and can reset the monthly and annual time count.

Documentation on magnetic media.

Media (Service Charge Code): Manual (EA), Floppy Diskette (KA),
500' Magtape (MA)

revision
11-Sp-18
C Language System, Second Master Release

Version: November 1983

Author: David Conroy, Robert Denny, Charles Forsyth,
Clifford Geshke and Martin Minow

Submitted By: Martin Minow

Operating System: RSTS/E V7.2/V8.0, RSX-11M V4.0, RSX-11M-PLUS,
RT-11 V4.8, VAX/VMS V3.2, TSX-PLUS V2.2/3.4.

Source Lanquage: C, MACRO-11
Memory Required: 28K Word

Special Hardware Required: DECUS C does not support the PDP-11/40
and LSI-11 "FIS" floating-point unit. Floating point operation
requires FPU hardware.

'C' is a general purpose programming language well suited for
professional usage. The DECUS 'C' distribution contains a
complete 'C' programming system including:

- A compiler for the 'C' language. The entire language is
supported except for an emulated (software) floating point,
macros with arguments, bit fields, and enumerations.

- A common runtime library ('standard 1/0 library') for 'C’
programs running under the RSX-11] or RT-11 operating systems.
By using this library, ‘'C' programs may be developed on one
operating system for eventual use on another.

- A RSTS/E extensions library allowing access to all RSTS/E
executive services,

- An RSX-11/M extensions library allowing access to all RSX-11/M
executive services.

- More than 26 'C' programs, including a cross-reference lister
for 'C' programs, a lexical analyser program generator,
cross—assemblers for several microcomputers, and several games.

- Extensive documentation for the compiler and runtime libraries.

All software is distributed in source format. 'C' may be built to
run under RSTS/E V7.2/V8.0, RSX-11M Vv4.0, RT-11 V4.0, VMS V3.1 -
3.2 (compatibility mode) or TSX-PLUS V2,2/V3.0. It may be
modified to run on earlier versions of these operating systems and
should run on subsequent versions without extensive modification.

Note: There are a few modules which are release-specific and may
require modification for earlier or later releases.
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(Primarily on VMS compatibility mode). All documentation
is included on the magtape but can be ordered in hard-copy.
The ordering information is listed below.

Changes and Improvments: Full support for EIS, FPU, improved code
generation and improved utility programs.

- Order 11-SP-18 (PC), for the 2400' Magtape, D0OS-11 format.

- Order 11-SP-18B (EB), for the DECUS C Language Changes and
Compiler Reference Manual.

- Order 11-SP-18C (EC), for the Utility Library Reference Manual,

- Order 11-SP-18D (EC), for the Tool Library Reference Manual.

- Order 11-SP-18E (EA), for the AS Assembler Manual for the
PDP-11.

- Order 11-SP-18F (ED), for the Compiler and Library Software
Support Manual.

Restrictions: DECUS C supports a subset of the current version of
C. Minor problems may be encountered in converting from other
dialects of C.

Documentation on magnetic media.

Media (Service Charge Code): See ordering information listed
above,

Format: DO0OS-11

Keywords: Programming
Languages

Operating System Index: RSTS,
RSX-11/IAS, RT-11, VAX/VMS

new
11-663

MACRO Package for MACRO-11 to Assemble Motorola 688X Code
Version: September 1983

Author: Alan R. Baldwin, Kent State University, Kent, OH
Operating System: RT-11 V4.0

Source Language: MACRO-11

Memory Required: 28KW

This package contains four(4) sets of MACRO-11 macos to interpret
Motorola 6800 (6842 and 68#8), A881 (A8083), 6805, and 6889
mnemonics. As is normal in MACRO-11l, the output may contain two
files; one file contains the binary image of the object in .LDA
format, the other contains the assembly listing of the assembled
program. A program called LISTER reads .LDA format files and
prints the binary data in Octal, Decimal, or Hex formats. A
Second program, HEXDCM, can be used to process the .LST file to
produce Decimal or Hex listings from the MACRO-11 generated Octal
listings.
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Several 684¢ and 6889 programs are included as coding examples,
these include: (1) LOADER, a 'DEC' .LDA format absolute binary
loader for the 48060, (2) 6821A, a general purpose Motorola 5821
PIA I/0 handler (6868 code), (3) 8250A, a general purpose NATIONAL
INS8258 ACE serial-port I/0 handler (6800 code), (4) MCAB845, a
general purpose MOTOROLA 6845 CRT controller handler (68869 code),
and (5) NS8258, a general purpose NATIONAL INS8250 ACE serial-port
handler (6809 code).

Documentation on magnetic media.

Media (Service Charge Code): Floppy Diskette (KA),
AA0' Magtape (MA)

Format: RT-11

Keywords: MACRO-11, Motorola
680X Code
Operating System Index: RT-11

new
11-664

ADCON: A/D Conversions Package for Use with ADV11-C and KWV11-C
Version: V1.6, August 1983

Author: G. C. Scott, Trenton, NJ

Operating System: RT-115J V4.0

Source Language: FORTRAN IV, MACRO-11

Memory Required: 21KW

Other Software Required: DUMP Utility Program

Special Hardware Required: ADV11-C analog-to-digital conversion
pc board, KWV11-C programmable realtime clock pc board.

ADCON is a software package which can be used with Digital
Equipment Corporation's ADV11-C analog-to-digital conversion and
KWV11-C programmable realtime clock pc boards. The
characteristics of the software include: (1) digitizations from
the 8 differential analog input channels, (2) up to lkHz sampling
rates, (3) software programmable gain, (4) 12 bit data resolution,
and (5) dc offset corrections and data calibrations. The package
includes the following: (1) READ.ME: user instructions, (2)
ADCON.FOR: a FORTRAN IV program which sets up for the A/D
conversions, (3) CON.MAC: a MACRO-11 program which controls the
A/D conversions, (4) CHANGE,FOR: a FORTRAN IV program which makes
available the digitized data in decimal integer format and
performs corrections and calibrations on the data, and (5) listing
files for the above FORTRAN IV and MACRO-11 programs. Suggestions
for software and hardware setup are included for users who require
more customized A/D conversion schemes.

Documentation on magnetic media.

Media (Service Charge Code): Floppy Diskette (KA),
60" Magtape (MA)
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Format: RT-11

Keywords: Analog to Digital
Conversions

Operating System Index: RT-11

new
11-545

PB: Device Handler for Data I/0 System 19 Prom Programmer
Version: July 1983

Author: Dipl.-Ing. Michael Iloff, Moses Electronics, Stuttgart,
Germany

Operating System: RT-11 V4.0, V5.0
Source Language: MACRO-11
Memory Required: 582 words

Special Hardware Required: Data I/0 System 19 Universal
Programmer 990-1900

This handler was derived from Digital Equipment Corporation's PC1l1
high speed paper tape reader in order to allow for
device-independent execution of file and command transfer via
PIP.SAV to and from the DATA I/0 SYSTEM 19 UNIVERSAL PROGRAMMER
990-1944 via a DLV11-J line at address 1764520 and vector 324, It
needs a running line time clock under a system generated monitor
with device timeout feature for reading from the programmer
device.

German and English user's instructions are included as PB.GER and
PB‘ENG.

Note: The system is generated with a device-timeout feature.
Restrictions: Running line time clock.
Documentation on magnetic media.

Media (Service Charge Code): Floppy Diskette (KA),
6A3' Magtape (MA)

Format: RT-11
Keywords: Prom Programmer,

RT-11 Device Driver
Operating System Index: RT-11
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new
11-631
APL-11 V1.0 for RT-11, Plus Other Software

Version: October 1983

Author: Doug Bohrer, et.al., Bohrer & Company, Wilmette, IL
Operating System: RT-11 V4, TSX-PLUS 2.2

Source Language: APL, C, FORTRAN 1V, MACRO-11

Memory Required: 56KB

Special Hardware Required: FIS or FPP are recommended for APL.

This is a collection of several unrelated programs. The following
is a brief description of the programs to be found on the tape.
THE FLOPPY DISKETTES INCLUDE ITEMS THREE THROUGH SIX ONLY.

1. Very fast tape backup and restore system. Backup tape is
blocked at 10kb per block and has its own directory. Files can
be selectively backed up or restored. Tape writes are double
buffered. Written in DECUS ‘C'. BSAV files are included in the
distribution. i

2. Programs to read IBM and other foreign tapes using RT-11 V4
SYSLIB in FORTRAN and "C' with SAV files included.

3. APL-11 V1, considered more reliable than APL-11 V2. SAV files
only. Sources not available.

4, APL utilities include file handling, fancy character bar
graphs, print formatting aids and counting type computation

functions. Multiple linear regression can use either workspace
variables or files for data.

5. FORTRAN/C file handling filter programs to set up APL files,
match records from two input files on a key field. SAV files
included.

6. FORTRAN subroutines to handle TSX-PLUS shared files wih random
access fixed length records. Buffering and locking/unlocking
blocks is automatic. Records can span blocks.

Note: Please note that the Floppy Diskettes (KB) contain a subset
(items three through six) for floppy systems only.

Restrictions: Shared file routines use TSXLIB (DECUS No. 11-49¢%)
which is not included with this package. The sources for APL V1
are not included.

Associated Documentation: FOR APL-11 documentation order the
APL-11 V1 RSTS/E Digital manual: AA-5876A-TC from your Digital
Sales Representative.

Complete sources not included. Documentation may or may not be
included on the magnetic media.
Media (Service Charge Code): Floppy Diskettes (KB),

600' Magtape (MA)
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Format: RT-11
Keywords: APL, Shared Files,
Multiple Linear Regression
Operating System Index: RT-11
January 2, 1984

Symposium Tape from the RT-11 SIG, Fall 1983, Las Vegas
Version: Fall 1983
Author: Various

Submitted By: R.W. Barnard, Sandia National Laboratories,
Albuquerque, NM

Operating System: RT-11 V4 and V5
Source Language: BASIC-PLUS, FORTRAN 1V, MACRO-11

Other Software Required: If necessary, it will be specified in
the program's documentation.

Special Hardware Required: 1If necessary, it will be specified in
the program's documentation.

The symposium tape from the RT-11 SIG contains eleven packages in
the form of subdevices, (the packaging method used for tapes from
recent symposia). An annotated directory, TAPE.DIR, is the first
file, and the file README,1ST explains how to recover the files
from within the subdevices. The tape contains the following
submissions (listed more-or-less according to subdevice).

1. A program to allow RSTS/E users to recover files from within
the RT-11 subdevice files on this and previous tapes.

2. Annotated Symposium tape directories from Fall, 1981, through
Fall, 1983.

3. A preliminary version of a User Command Linkage, to allow
user-defined commands under RT version 5.

4. A package of programs to allow the transfer of any file
(including binary) over serial lines by first converting the
file to hex, and converting it back at the other end.

5. Disk librarian - to allow-on-line cataloging and retrieval of
all disk directories.

6. A list of telephone area codes which can be accessed on-line.
A list of the programming languages available from the DECUS
library and their order numbers. A disk verification utility
to determine if a particular disk is loaded on a specified
drive.

7. Utilities to search a volume and all its subdirectories:
time/date stamp printer utility, utilities for TEKTRONIX
development systems. Patches to RT V4 or V5 DIR.SAV to force
volume ID as the default; a patch to RT V4 PIP to display the
input file size and creation date when logging (i.e., "Files
Copied...").

8. A collection of routines for data fitting - equation fitting,
digital filters, and first-order differential equation solvers.

9., A structured MACRO preprocessor, for the assembler language
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SUPER MAC.

18. A plotting package which will generate 2- and 3-dimensional
graphs on TEKTRONIX-compatible terminals, and Bausch & Lomb
plotters. Written in FORTRAN-IV,.

1l1. The July 1983, DECUS "C" distribution, appropriate for RT-11,

No guarantees are made as to completeness, useability, or quality

of the programs on the tape and the materi
or reviewed. P al has not been checked

Restrictions: For DSKLIB, the sources have not been released.

For ?ARsE, the sources were submitted as a seperate DECUS
submission (DECUS No. 11-562).

Documentation may or may not be included on the magnetic media.

Media (Service Charge Code): Write-Up (AA), 240" Magtape (PS]

Format: RT-11

Keywords: RT-11 - Symposium
Tape

Operating System Index: RT-11

new
11-672

SP: Serial Port I/0 Handler

Version: September 1983

Author: Ray Brownrigg, D.S.I.R., Wellington, New Zealand
Operating System: RT-11 V4.4, TSX-PLUS V3.1

Source Language: MACRO-11

Memory Required: Aproximately 1.0KB - 1.5KB

Special Hardware Required: Up to 8 extra serial interface ports.
EIS instructions.

The SP handler provides for full duplex I/0 on up to eight serial
interface ports at one time. 1In particular, single character
transfers are possible, without the overhead of multiple I1/0
requests, and without the need for privileged mapping on the user
program (which would provide access to the I/0 page). Also
important is the provision of high-speed input to a TSX-Plus
program, Two modes of operation are possible. The output only
mode, which uses the DC1/DC3 (X-ON/X-OFF) protocol, is invoked by
a keyboard COPY command, a FORTRAN WRITE statement, or a .WRITE
programmed request in MACRO. The full duplex mode, for which
there are various protocol options, is available only through the
.SPFUN programmed request in MACRO. At any one time, up to eight
serial ports may be active, performing either output or full
duplex I/0, any one job may be communicating with more than one
serial port, and a number of different jobs may be communicating
with the handler. This multiple job capability is particularly
useful in RT-11XM and TSX-Plus applications. A user's manual is
included as documentation on the media.
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Restrictions: RT-11SJ must have Device I/0 Timeout support
enabled.

Documentation on magnetic media.

Media (Service Charge Code): Floppy Diskette (KA),
640" Magtape (MA)

Format: RT-11
Keywords: RT-11 - Device

Handler, Data Communications
Operating System Index: RT-11

Upcoming Symposium Information

UPCOMING US SYMPOSIA DATES

1984 Spring - June 4-8 Cincinnati, Ohio

1984 Fall - Pecember 10-14 Anaheim, California

1985 Spring - May 27-31 New Orleans, Louisiana

1985 Fall - December 7-11 Disneyland Hotel, California
1986 Spring - April 27 - May 2 Dallas, Texas

1986 Fall = October 6-10 San Francisco, California
1987 Spring - April 27 - May 1 Nashville, Tennessee

1987 Fall - Nov, 29 = Dec. 4 Anaheim, California

CINCINNATI PREVIEY

Ned W. Rhodes

I would like to preview the sessions that will be presented at
the Cincinnati symposia., This is being written in advance of
the scheduling meeting, so it cannot be considered final, but
I anticipate that the final schedule will be close to the one
I am presenting below,.

If you have never attended a symposia, let me encourage you

to try and do so. They are worth the effort. You will be able
to meet the RT-11 development team and exchange information
with other RT-11 users. It is a good place to get your prob-
lems solved.

If you have a session you would like to see given, write me

a letter or give me a call. I will either "volunteer"™ you to
give the session, or I will attempt to find someone who can.
The symposia is very much a user driven event.

And, if vou will be attending future symposia, and are inter-
ested in helping out, let me kaow as I am always in need of
seagion chairwen for the sessions. Thre job of the session
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chairman is to introduce the speaker and to ill out an evalu-
ation form. It is very little work, and you get to meet new
recople, If you are interested, let me know.

The sessions by day follows, but see the disclaimer above,
MONDAY

The day will start with the RT-11 SIG roadmap and business
meeting. Next the RT-11 group will present the RT-11 Product
Panel and Overview of the Current Release, RT-11 Language and
Layered Product Panel and How RT-11 was Put on the Professional.
The Monday night sessions will look at Enhanced Command File
Processing for RT-11, a user written Lock Manager for RT-11

and a description of RT-11 Library Files. The evening will
conclude with a look at TSX-Plus Shared Run<time Systenms.

This will be an expanded presentation {i.e. with examples) of
the one that was presented in Las Vegas.

TUESDAY

Tuesday's sessions will include a paper on how to develop RT-11
device handlers., Then there will be two FORTRAN oriented papers,
one on improving the performance of RT-11 FORTRAN programs, and
a repeat of Ron Trellue's paper on Accessing Memory above 56KB
from RT-11 FORTRAN., The Digital presentations will include a
comparison of RT-11 to CP/M and MS/DOS as well as an IND appli-
cations tutorial.

WEDNESDAY

This day will contain a number of diverse session presenta-
tions. Jack Peterson will repeat his paper on Combatting
I'lash Floods with PDP-11s. Dan Kingsbury and Killer will
conduct the TSX-Plus Magic session, which will be followed
{(but not necessarily connected with, nor is any connection
implied) by a paper on TXS-Plus internals. For the person
interested in the PRO, two sessions on Wednesday will consist
of a PRO-350 Question and Answer session that will consist of
RT-11 5.1 test site users followed by a Digital tutorial on
how to transport RT-11 programs that work on PDP-11's to the
PRO-350C.

THURSDAY

Thursday is usually a long day and filled with RT-11 sessions,.
John Crowell will present his paper on the RT-11 User Command
Linkage. Two TSX~Plus papers will look at RT-11/TSX-Plus
compatability issues and TSX-Plus Real-time I/0 techniques.
The ever popular RT~11 User Application Workshop will happen
some time during the day and will feature short user presen-
tations on interesting RT-11 applications, The evening
festivities will start with two user application papers,
followed by a KED feedback session. The evening will finally
end with the RT-11 Users Presentation session. In this session,
all topics are discussed and answers (both right and wrong)
are offered, This session is truly a give and take and is
entirely user driven. Costumes are not required, but often
worn.
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Past Symposium Information

title RT-11 DIRECTORY STRUCTURES INTERMALS

areaker Martin Gentrw
Nigits]l Eoulrment Coreoration
Mawunard MA

Crowsll
filamos lLape

s Alamoss NM

chainr

sorioe Davin Ferrw

roie documented 1 the Software

By

The inTormation from thnis rap
Suerort Manual: Chaeter 9.

ET--11 hees the simelest directorw of 211 the DEC orerzting
swstems. A1l RT-11 files zve contiguous. File srsce is allocsted
in 512 bwute undts cslled plockss én RT-11 file Lan%not ey
extended unless there 18 empte (Freed srace following the file on
the disk. ET~11 Tiles can not sran volumes, It iz due to these
charzcteristics thaet the directory structure is so simele.

Every device is divided inmto blocks, At least the first 8 bDlocks
gre reserved (For larvder devices ur Lo 40 more Dlocks may be used
for directory sesmentsl, The fTirset bhlock is called the boot
olock and contains the primarw bootstrar on 2 bootable volume,

If the volume can’t be booted RT-11 will come back with "NO BOOT
ON VOLUME® ervor whern wou tre to boolt that device. The secand
plock is the hooe block snd is discussed belows. Blocks 2 throusn
9 oare resevrved ow DEC and conptain the secondarw bootstrar on
pooteble volumes obherwise thew will be full of dsrbasge. Block &
is the pedinming of tie directory and the direcltore continues two
hlocks rer sedment to the end of the directorwe, The next block
Will te the first block of Lthe first Tile on the device, The

s oof the directors is set when a volume is initizlized, The
rragram which imitiglizes the volume (DUF) decides a3 defaull size
for the direchtore derendant on the size of the devices this can
ne averriddgen with the A8FEG!Im switch to the IRITizlize command.
ey INIT/SEGDY wWill force 4 directore segments (8 blocks) to bhe
st oan bthe disk.)

=

The tome Dlock contzine 2 bad plock reslacement table of 128
hutes which s2llows bad blocks on s device to be reslaced with
srare good blocks. Not 211 devices surprort this ortion?d RLOZs do
pul florriess don't. On an RLOZ2 there sre 10 Dlocks which can be
nsed for bad block rerlacementy lerdger disks can have more sgpare
flocks. The table entries comsist of the bad block address (a

1é-bit word) followed bz the rerlzcement Dlock addressi 2 O word
ernds Lhe table. The boots home and directore blocks must be dgood
Lo use z volume for obvious ressonstd gny date block can be
rerizced., (The mnext entrw in the home block {(octal 204 to 251) is
the INIT/RESTORE datz.) When & volume is initiazlized the fTirst
directory entry is coried to this area before it is zeroed out.

Thus & mistekenly initielized volume can be restored bwe simrly
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rcarging the information here bschk inmto the first directory
gsedgment., BUF (V5 Rackur Utility Frodgram) gets to use butes 252
through 273, RTEM data is stored in buwtes 700 to 703, The sach
cluster size is in the word st 722-723 and is zlwews 1 for RT-11.,
The next word contains the block number of the first sedment
(which for RT-11 is azlwaws block &), Following this is the swstem
version (directory ture) in RAD-50 ("VO03") in version 4 and
version 3B it was "V3IR® this word should not have been chanded
since the directorw structure wasn’t changed, But simce it was
version 4 and earlier camnm not resd a8 disk initialized under V5,
IT wou bhave bto use volumes on both VS and V4 sustems initialize
the volumes on the V4 sustem and wou can use them on either
gswstem. IT wou Ffordot to do this and have a8 V3 disk to read on 3
V4 swustem {(and no acoess to the VI for 2 simrle corwg) then it is
still rossible to et at that disk. Usindg SIFF oren the volume
and ratoh the bwtes in bDlock 1 offset 726 to read *VIB® in
RAD-50, The next bwltes contain the volume ID in Ascii. The
default volume ID is "RT11A ".This is followed by the owner name
which defzults to 12 blanks. The next field is the swstem ident-
ification "HECRTLIIA " and finally there is the block checksum.
Excert for the block rerlacement table most of the nome block is
unused by most of the nmormal RT11 utilities.

The directory itself is modified by the user (User Service
Foutines)y DUPF (Disk Utilitw Frosgram)s and BUP (Backur Utility
Frogram). JOAT (Jack-of-All-Trades) in RTEMs RSETS File Transfer
(FIT)Y and RSXAVMES File (XJ)transfer (FLX) can z2lso modifwe the
directors of amn RT-11 volume.

The directory starts in block & znd mey nave 1 to 31 sedments.
There are tuwo blocks rer sedgment (1024 butes)., Each active
sedmnent hes a8 header snd one or more entries. A directory sedment
has 8 five word headers ur to 72 entries and an end of sedment
entre,. The sedment hesder’s first word is the totzl number of
aedments (only used on the first sedment). The mext word is the
limk to the next sedment {(the sedments zre nelt necessarily
consecutive on the disk becsuse & Tull sedment can be srlil),
This word will he 0 if this is the last sedgment. For the first
sedment only the next word contasinsg the hidghest active sedment.

The next word tells how manw extrs bwtes are in ezch directory
entre (this is normalle 0 to a3llow the most entries in the
directaory but is user definable with the INIT command). Finglly
the last word is the first dats block number for this sedment.

Each directore entre contains at least 7 words, The first word is
the status word which tells whether this file is tentativer
emetywr rpermanents or the end of the segment. The next two wOfds
cantain the file mame in RAD-50 followed bw a word with the file
Lupe in RAD-50, (RAD-50 is a waw to seaueeze %X characters into a
word instead of zllowing only 2 (bwtes) as in asciis that’g Wiy
file mames can only have letters and numbers in the nsme since
RAD-50 is limited to %0 octal (40 decimal) characters in the
character set.) The next word is the file length in blochks. .For
a tentative file the next word contains & bute for the Jobh which
i attached to it (FB or XM) and the other bute contains the .
channel which is attached to that file. Far other than tentat}ve
entries this word is wrused but still reserved by DEC (I bet if
we tried real hard we could get them to rut the createion time
nere if thew don’t have anw other rlans faor the word in rermanent
files.) The next word is the creation date irn DEC format (for
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rermanent and tentative files onlw), This is the end of the entru
unless there are ortional extrs words inmcluded in the entries as
srecified by the firet sedment heasder’s third word.,

The main difference betuween the different entrv tuwres is the
status word and which of the other words are used or ignored, A
ermanent entry has the status word 2000 octazl or 102000 for a
srotected file, A tentative entry has 400 as it’'s status Wword, an
emrty entry nas the status 1000, 3 lenmdgthr and the rest is
ignored, When & Tile is deleted the status word is simplw chansged
from 2000 to 1000, That is why it is s0 easw to wundelete 23 file
irn RT if it has bheen deleted in error, Turing DIR/DEL will
disrlaw the names of files that have emerty entries and their
locations and size in decimal. A CREATE/STARTinnn
filensme.tyrlsizel command Wwill then recreate the file. This
must of course be dorne before the file nhas been written over with
another file or the directory seueezed which cleans out all the
emtrecdded “emrtu® files, Since the consolidation rrocess rults a3ll
the contidgucus emrty fTiles together under ane entryy the files
shown s deleted maw be bigder than the file that was deleteds or
the file name maw not arrear if it haed an emprty file sreceding it
in the directorw before it wes deleted, The moral is be sure to
chieck {(with DUMP or TYPE) to be sure that the file recovered is
the same version as the file wanted.

Under RTEM there is a8 filler entry which looks like 8 rrotected
file {(status word 102000) excert that the lengtnh is 0, This entru
marks the end of the shared area of RTEM. The end of sedment
entre consiste of the status word 4000y the rest of the entrue is
Lnused,

For file orerations RT rrovides the following rrogrammed
reauests which are rerformed in the user. These are the routines
that the mornitor commands (e.dg, CLOSE) and utilities (e.dg, FIF)
use to manirulate the directorw?

LGLOSE Causes the tentztive entry oren on the channel
srpeecified to become rermarnent. If the reauested
Job-channmel doesn’t exist it returns an error,

+DNELETE  Removes a rermanent entry by chanding it to an emrtu
(the status word is changed to 1000 octel).

+ENTER Allocates sraee for a2 file and crestees a tentative
ernbry.
+FFROT Changes the file srotection bit in & rermarnent entru.,

LLOOKUF  Searches bthe directory for a3 rermanent entry with the
name srecified,

+ FURGE disassocistes & channel from 8 tentative entrv.

+RENAME Changes the file name or tuyre words in a rermanent
entry.

+SFIATE  Chandes the createion date in & rermznent entry.
The Disk Utility Program DUP has the following file orerationst
CREATE Make file and set size.

EXTEND Make 2 file larder if rossible.
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IMITIALIZE Make directory emptwy {(createe new directore).

SQUEEZE Comract the directory and the files
{eonsolidate free srace).

UNINITIALIZE Festore old directore (INIT/RESTOREDY.
title RT=-11 XM New User

sresker Gred Adams
Nigitsl Eeuirment Corroration
Maunardr, Mass,

cralr William Walker
Sanvis Labs
Albusueraue NM

sevibe  Gavin FPerrw

BT-11 ¥M» the extended memory monitory has bheen improved. The FC
version of RT csn rurn the FE monitor or XMs but not 5J. Because
of this limitastion DEC nhas decided Lo make the M version zg easwy
to use ss rossible. SQince Lne FOP-11 is 2 1& bit maechime witn &
14 it FProgram Counter (FCY it can only sddress &4k, Esch buele is
addresssole Tor &4k buwtes or only 32k 1a-Git words of address
srzee Tor & srodgram (ko= 1024, The npasic POF-11 bus lazwout is to
freve memory From O to 157777 ootal (38K and the 170 szde from
LA0000 to 177777 (BEY, &1 the tor of memorwy is the 5Y! nandler
andg pelow that is RMON, Below RMON and snwe other losaded nandlers
is the free (uzer avallszsblel) memorw, This zddress is czlled
SYSLOW.

The rroblem gon’t know btne value of SYSLOW, (It
varies Trom : watem.r A save Tile disk ilmsdge does From O
o SLIMIT. Under 8. when runming an imaeser 1t i marred directlyw
lovcation for locebtiorn into memorw., (IF JLIMIT is dgrester than
SYGELOYW the srodgram i& too Dig Lo loszd and run.? Nnrm 1ly there is
& o petween the JLIMIT (tos of Lhe srogram) aod SYSLOW (Lhe
protton of Lhe ﬂ“hlem'. The srogrzmmesd reauest LSETTOP sllows the
srace peltwesn Lhe <aten and the srogram Lo Do cessed in S0 or
FR for varisole sracer ebo. This i3 dong autcewmalticalls in BASIC
apr FORTRAN, In MACRO the erodram will neve to figure oul how
s swace s Lhere. Tiie ll“th Frovides the constant JLIMIT
Witior i tihe actuzl tor af bthe Llinked rrogveam inolading sanw
Titrare roubtines bLhat were linked in 2t the end of Lthe program.
After calling SETTOP the rrodgvram can subbtract SLIMIT from RO Lo
fimg the sanounl mf Treas seace

There are itnres mifrmrwn' sizes of memorwe availlable for the
verious POF-11 The POF 11720 and the T11 sre unmarpped
arnd Lhus rrovide sz fut 1 of 1é-pits or A4K butes of memory. The
P 11’”: 11734 11744 provide the externded 18 Dit bws wnich can
-6* petes of memory With the hels of 3 KT11 MHemorw
Uit (MMUY . The FOP 11770, 117234+ srnd 11773 masochines

arace of

have @Htﬁﬂuﬁﬁ tie bus to 22 bits Ffor oa totsl

g BET11 or eauilvalent MMU.

A s (4 X 102 XK 10240 p &
Urder XH the svodram must i1l it imto S4K buwltes of sddress

: (dmcluding the 170 1ot addresess of SAaVe files are no
el one Tor one dinto memory unless ot Frivile

longery

i
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marring, The save image goes into virtual srace somewhere in
memorg and there is much more free srace. Onlye the .8AV rart of
the memorw is visible in the marred redioni anw attemrt to zccess
outside this redion dives 8 MMU fault, There are several wauws to
access the extrz memory in anm extended bus swstem. FORTRAN
virtual arraws can reside in extended memorw. The VM handler can
e used Lo sllow the extra memorw to look like 38 verw fast disk.
{The VYM! device is bootabdle under 8J or FR bhut mot XM.) The
srogran oasn issue rrodrammed requests Lo access extended memory.
(This can cause the system to crash if the mornitor gets hit by
the dats rut into urrer memorw.) Fimallgs virtuzl overlass allow
the srodgram to act like 8 normal overlaved srodram excert that
instesd of swarrping the overlaw in from the disk to execute it
the memory mar is switched to mar the sedment into Lhe srogram
srace, This is & much faster waw to dget lardge rrograms to run.

To link & rrodgram with virtual overlauss Just use the /Virn switch
at link time instesd of the /0in switch for the overlay sedments.
The main difference betweenrn normal overlaws and the virtusl
overlay is that since 8 new corw is not read in et each call to
the sedment, if the code i self-modifwing or contains variasbless
thew will need to be reinitizlizedy since chandes staw chansed,
The normal restriction that subrrodrams in the same overlay
segmnent can’t call esch other still arrlies.

A virtusl overlaid Jdob contaims "VIR® in RAD-50 in word O of the
+SAV dmader and JLIMIT is set to the next 4K word boundarg. This
can cause some big holes in the Frodgram srace. One simrle
solution is to concatenate 311 the overlaws into

one bid sedment which maw take less srace than seversl
consecutive sedments on 4K wordg boundaries. This waw the rrosgram
Wwill rot be swasred out and it can run verw fast even though it
is bigdger than would fit intoe the normal 536K butes svailable.

Usind the srodrammed requests ,CRAWs +CRRG: and +MAFs the rFrodram
can asceess extended memorw itself., With .CRAW an zddress window
into extended memorw is created, A4 +CRRG recuest assks for &
regdgion of a serecified sire in extended memorw., Finalle a HAFP
reauest will asssociate 3 rrogram virtual asddress with 3 rhusiczl
adiress., This method of acceseing extended memorw is for the
more exrerienced MACRDO srodgrammer., More informastion is asvailable
im the Software Suyerort Manusal.

title Ethernet LAN for UNIX and RT-11

sresker John Barye
Uridversity of Montana
Missoulasr Montans

seribe RBill Jacksoan

The University of Montarne had imrlemented arm Ethermet connecting
g8 VAX 11/75%0 arnd multirle POP-11‘s. The network uses 3ICom
nhardware for Unibus and G-bus sustems. All software was
tdevelored at the University because of the unieue recuirements of
their arrlications. The net srovides services for both UNIX and
RT users. Services include?

virtuzl Terminals - unix users can access the VAX from any
terminal location on the network.

Virtusl Disks -~ RT users can access areas of the VAX ‘s unix
file swstem 3% logical devices. This 2lso leads to sharing
‘disks’ asmong RT sustems.,
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Frint Server -~ /Al1 users can transfer files to the VaX for
sraaling onto the lime srinter.

Time and lDate Server ~ The RT users have their sustem dates
arng Lime initialized bw the URIX sustem when thew (KTY boot

Grarhices Disslaw Server - lUsers can share scoeess to the
grzrnilcs devioe,

The imslementation of the neltwork softweare was done by an
underdgraduste and took srrrodimastelw 2 student months (4 man
months®y, The most significant rroblem encountered was the
inability of srocesses in the UNIX sestem to bDlock while waiting
for maltirle events. To solve this sroblewm s “rendezvous DRIVERS
was constructed whicn sllowed for the central Etnermet errocess to
communicate with working rrocesses Lhrough sirelines to transfer
the mecessary control information.

The only software recuired on the RT suestem were the arrlicaetion
tools Lo read from the Ethernet and interface to the userss and
the Eihernet Jevice liriver. The Etnernel device driver ie verw
similar to & standard disk drivere pbut it does it/7s 170 with the
Ethernet fAdarter.

Froblems exist in the basic rtilososrhw of the network if nigher
level furnctions were Lo Decoms reuired. The pssic sttitude in
Lhe current swstem was to gel sometning to satisfwe the immedizte
negEne Wwithn #RLLRNIG Kevdware =nd some  oulick’ soltuwars

Leohniaus ! w“;@rlwnae witth Ethernet,. Future develorment
i expected Lo reinvent existing softwsre while designing in more
sornisticeted mechanisme.

o

titlie HOW THE J-i1 STAHCKS WP AGAINST OTHER PROCESSORS

sreaker David E. Bac H‘Pﬂmlﬂ
Howusehold late Services
Festors Uh

serine Gavin FPerruw

Ltos of the line microsrocessors from ather mador manufeoturers.
irelude Netionsl Semiconductor 16032 Zilog’s Z8000s the
0184 snd 80284 frowm Intels snd Motorols's 48000, The
festures and architecture of each of these Processors wWwere
described snd ther bhe results of severszl benchnsrks wers
Frasented,

The new OEL POP-11/70 on & chiwre the Jd-11 wzs comerasved with the
L
i

Ldent memory manssement with 4 medgabetes of
addrass cble sddressing 64k petes of srodgram sepace and
&4k pwtes of da s Thers zre three levels of memory
srotection in 3 mu1+ ~user multi-tesking snvivonmentd

Surervisor moders FRevrnal mode and Useyr modes, & comrrehensive
H“lnuuouml instruction set of 140 instructions includes

Ythinﬁ soaint (FF1ILY on the chiers It is comestible with

Lhe FOF-11 swsten since 1t imelesments 2 surserset of the
11770 dnstruction

Tirg J-11 fTestures

PECES

watem oriented sronitecture includes z
2 F2-vpit internal date rath. The J-11
memory {x gpust for high rerformance
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swstemsrr multi-rrocessor orerabtions and & corrocessor interface.
ther feztures in this high rerformence sacksse include
microdiadnosticss olock dgenerations 22-bit comsole Octal
lebwgging Techniaue (O0T) and DMA arbhitration.

The J-11 is 5 40 #in 1:4 inon DIP comsisting of two silicon ohirs
o o2 osingle sisht laver ceramic ohils csrrier. The first bosrd
tevel sroduct (Lthe 117732 vrunms 2t 3 to 5 times Lhe sresed of 3n

BY 11723, The FTull 11/70 instruction set is imrlemented
1nc1uu1n3 2 redister sets &nd & flozting soint zoccumulators (44
tritsd. A CFU error redgister identifies illeszl naltsy zddress
@rrorss mon-gdistent memoree 170 Dus timeouts and stack
wiolations.

i

The Mational 14000 szeries is imrlemented in & three chir set, The
CRU chir wiidoty is nowsed in 2 48 esin rackssdsesy nas § 32-0it
ganeral sureose resistersy & srecizl rurrose 24-hit registers
(FCe Stack etc3 arnd tweo 146-0Dit redisters {(status and
mocduled, 6 W81 floasting woint unit (FPUY nas g 32-Dit

p catus and eight 3Z2-pit redgisters. The FPRU
32 s 54 avg Liu' FPU Format DUt not the BO WL POrmat
&1 3 24 min HE1a4082 Memorw Mansdgement Unit
Lransls Wi tgsl 2 of the CPU Lo rhwesicsl zddresces
it main memors and contains 2 32 eptry translstion casche slons
with & redgister file block and & debussing plock, & virtuzsl that
is in the sssocialtive cache csn be transrorbted to rhvsical
address dn 1 clock cwele (100HSYy & rasgse table entry feten tzkes

to 20 “wwlw and finz 1] & ; is time derepndant on the

fiak ang Iert o The in & 48 sin rackage,. There
] fwr Full Fi-nit sy NBIZ2032 snd HEZZ21L3I2

FTOVLOes

Zilos

Tiie

BOO00 comes in two versions 2 A0 sin erackage (ZBOOD)
(Ia00l. It has 8 1é6~bit registers ezch of
g ze serszrate 8 hit registers (low putes

{ it &dﬁr' srd 5 osrecizl sdrrose
chera, Tr %Eﬂm@ﬁt' opffeet and

Live B The ZBOOD is
el mllitﬁ?% SPPlltatiﬁﬁﬁ but toes
waw into & lot of seneral esureos
syedecessor bhe ZBO did.

EIRLA]
WL G
i En

ey

=it
ciisrl
frer dores
o
comegters

x_- i

'r’Iu grovides an urward misration reth from the

and 8088 CFUs,  The B0B4 comes in a2 40 sin

e le Frovided ow multislexing the s arr

lower 14 gddress lines wﬁicﬂ cipes |

to some ewbtent. As with the Z8000

HOCEN a0 e srlit sna wsed ss B-Dit

ihion bhe are Tour index redisters: & rFrogram
a1 four (address ggment resister

prward comestin

HE
m

L)

2 Wwith B08G: B85 put
of an 8084 will run an the
ital MACKRE users should note
reverserd souros angd destimstion
aof thisz onip famile the BS088

¥
1
1
R

"r_,,

bt

in & well Enown FC from
S0 OWe maw e nearing more

grn B-npit ds
apotner mador oome ittey

atnoul this famile of

to the DEC CPUs of
is Frovided Lo o3 64 rin rachksge so
ang dats (14) limes may De brousnt

The HMotorols HMODABOOO CFU 18 ©
ey of the Lvmﬂwiji 10, It i
that zerparats sddre 3




grit s The ABOOO srovides for overlarred fetohing and decoding of
Lufivuat.nnw {rireliningy. There i1s on ohnde Dus arbitration
Togic, To srovide 14 mbete address rangey 24 Dits of the 32 bit
o e Em cmunter gre orougnt out. There are 17 32-Dit registers in
the ABOOD (the &8010 rrovides an extra vedgister for arointer to
tors)e A sescizl line on the S8000 2llows the
i

the interrust veo
ae of &#11 the older 4800 (4500 hardware andg rerisherals (.48,
CIfe AHB22y A55

i

% €
AR FIas AREG A& 1y wmhood, There 2ve 8 seneral
surecse dets registersy 7 address redgisterse two stack srointers 2
srogrvam counter (onlw 24 bits g0 externzl for 14 Mowtes of
sudreseing! and 2 14 b1l stetus register consisting of 2 user
oute and a shen Duwbte. ds with Lhe VAX dats can be bute wide
Pé=tit words or E32-0hit long words,. In gddition anw it oczn be

she Lestedr or clesred, Eisnht levels of interrust sriority can
srioritye encoder ¢nir, The &B0O10 is

5,

e used with 2 simele B8 LDZ
gxeeacted to come in s 18MHz version thousgsh currently 8y 10 and
12,0 MHz versions are sveilable. There are Lo be 4 versions of
the SE00GY & low cost B-pit dats sath version (680083 the

fed ;_,:]

stantgard 1é&-Dit wversion (A80003%: 2 virtuzl memore 1d-bhit version
(AH8010Ys and 38 verw nigh rerformance full 32-bit version. All
gre fullw comratible st the obdect code level, The A28020 iz
gxrected Lo nave rarts Tor testing in Janusrys or Februsre 1984,
Thie gement wunit for the AB000 (the AB451)» =

PEds B OMEmOrY marn:
Taal Tlosting roint software suybroutine librare (MEBKFFFY and an
Bl-pit wide Flosting soint rrocessor (ABERL)Y avaesilables ags well
&5 many ABOXY susrort ohiss inoluding DHAs controllers.

The FPF will suerort conversions from the TEEE singles double and
douple sxtended rrecision Tormats. The dreatest weakness of the
ARO00 Tamily seem to e the sseociative lookuys marring scheme of
Lhe MMU (HE8451) which is euite slow comrared to the rower of the
CFL, Some DEMs haeve peen using the &dBQOGO with their own or olther
trird sarty MMUs. There a2re 2t lesst 17 new swstems availsble
Lhat use the &8000 srocessor and ruan UNIX or s UNIX-like
orerating sushem.

Several penchmarks were tried on the variouws srrocessors described
apove and B CORPRTLSON Was zlso done based on bhe srec sheets for
various dnstruchbions, Referving to the tailes that follow

it hecomes coviows that derending on whalt Dencnmark is

used Lhe different srocessors change rlaces as to

wivion is fastest. The &3000s J-11 znd B0284 have

comrarable sreeds for many instructionsy for certain

menchmarks the &8000 is pearlw zs fast z2s the VAX-11/7780, The
imeartant thing to remember is that raw sreed isn’t everuthing,
Availahilite of saftwsre and the nesd for sereged in the rarticular
arelication z2re more imrortent consideraztions, Ome of the slowest
CRUds availabler tne ZBO is still be tbuilt into hundreds of CF/M
beased swestems simely because of the huse base of (relstivelw
mediocre or even worthless) softwasre that is availaple, If wour
current aserlication rums o g FIFLL there is mothing like the
J-11 (zs the 11773 or 28 dincorrorated into future rroducts) to
srovide Tor increased througheut and enhanced functionslitaw.

title TERMINALS RAF SESSION

chair David Melonzld
DIGITAL Terminagl Products Committiee

soribe S F. Dillernger
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el what werlel wouny DECUES mas znother

B SYmFOSiUn S888510n0n
rroducts commities
to cover sroduct
Féﬁturags ninals with in bhe comrangrsng markelting and

The terminsl

By

The kew 1

slicetions of video text

o

Y WOTE Frocessingy InQuird resronse:

Lta entruelretrievers znd szokaged solutions were to Do discussed
e tLuwe of But: as the terminzgl was never
gt te k from the = ams befores tnis session wasnh

s diacussion. Fesemolinsg more of & guestion and snswer

Farnels e reeseonses werse limilted to oz orereon’s recusst and
shiow aof nandelarslause.

]
el

The fireslt oue

paked e DIGITAL s ranely *Whet standard
Tike?" wes the 1z

ferntures would

2t ousstion. The 51 0n

staerted from L andr with variety of resronses m%ened 5 few
viaible markels DIGITAL s terminal develorer:

answers included low rerlzacement costs of szrise h
glution: maltisle fo-r2ut: multisls gut-suty windowil
more intellidence, srlit scoresn or two Lterminsl disrlaz

Grasnics and kegboard cheanges made the it recussts. As In the

fome markety the masdorite of rersons a2t the sihon couldn 't

Ltﬁ@#* Pn»t ﬂL%l 2] was still in the ‘urvwlmwmmnt“ stages of

P& fes seemeds Lo this compgter

oY icsrs 8 re%wect e To be able to ohangs Trom one setl

of reference kewss shoulnd be included in the software
hager bhe user zshouldn’t be exrected to learn mew kewbosrds

everebime Lhere 18 an sdva i bhe stem. It dis difficult

s limite and derthns of Lhe new swestems.

sroggn bo unders

Lorecusst was for 3 oDis sreen,s flihousn the

BE ztxle to rezch s medium Tisurer the hishest need was
2000 X 1500 siwels snd the lowest was 1000 X 1500, The amounts
thgt bthese peorle were willing to reyw slso varied. For the most
: tovgt 4f DIGITAL srovided

thems thew would rurchazse

O pressons

was Lhst oz multisle set-ue with host ressonse and

treuire statement to urpdate internz2l stete wass eader Lo De aple

to Findg owubt 1f an internzsl change had bheen PP“J%t€T9u+ (e
resronse Lhat received SWPlﬁUiE was far an advsnoed editor,
when the recuest was made for 8 znti-glare soreen with share
charsctersy the crowd voarsed.

filsos

By this time the cuestion haed been worn downs Buts the recronses
woare still flwing., The szrnel tried to redirect some of the
aueries bw asking reorle o auslify their answers zes to whether

or not the mesds were standard. Yel the corowd haed chenged its
Lure s

Tristead of reresting reauessts Lo Lthe desisnersy the newt
}.:

seversl
ereons addressed Lhe Foor rost-surchase surrort for terminasl
prevations. Arrlause and nods made the ranel begin to take notes.,
*Froduct rresentations meed to focus on resulits.e..rnot rlanss®
sald one dismaved user,
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tive

PEENE We e !onﬁuvﬂ arve [um

IR g

terminazls made the
whern Jdust simele
2 grfiics pe set on

e O diFF rent software,

e Deen introduaced zod

: ared bo bDe heasving 1t 211 but
arities were loned put never reslle
for irnocre =

s

.
Dewornd the

‘xT_!

&

a1 s puite & demand for new rroducte, Their
Wy la ﬁmld move clogt LFf bhew would stand todgether. The
looking for & madorits voice fo dﬁahlﬁ them Lo mabe

“larns, Mauhe NECLS

# Lterminsl users

ezkar Fhill Hergwe
NDigitel Foulisrment Coresoration
darw Beasner
Fainbow Comeuting
Morthnridge, Celiformia

GSoriD Fraul E. Triulzi

This session cmuerad the cersipilities of the F/08 for srarnics,
duware were discussed and descorirtions of the

wes rresented. In sddition: a discussion of
tice srrotocols sveilsble in PAOS from DEC and other wvendors
was rresented,. Those sresent were tresteda Lo slides of & wide
variets of rictures and grarhs sroduced on bthe FAODS swestem.

The standard swestem for FAS drarbics is 3 PRO-Z00 which consists
of & FPOP-11/723 FLUS cohir sebls §12 Kowbes of RéaMe snd 2 10 Mowte
Winchester o A The zsoftware is FPAOD. RT-11s or UNIX.

The pitmar hardware 1s intesrsted i the swestem, It hss a
resolution of 1024 X 2546 pits which results in 40 X 240 gixels.
Am o extended bitmer ortion (EBDY iz 3lso svailable which is
reaguired for color srerhics.

s« peen the CORE Grarhics

Thie srimary soflware develorsment tool n
| Lhe LGL sret

=
Limrsrs (DGLY . New festures snnounced fo

u

Changezble cursor snhare
Addustzole line Lthickness
Folwdon-f111l srimitive

A discussion of the Gerneral Imsge Diselawy Instruction Set (GIDIS)
Wwas rresented. GINIS is the drasnice *fast rath® and is useful
whnen seeed and comractness are main considerations, It was
arnounced thet GIDIS will be enhanced,

The hitmaer hardusre was di
ir

sed in detail. Some of Lhe
arrlications suited to d !

SO
ect pitmar azccess are

Games

Resl-time date dissrlaws
Digitiging shotograrhs
Raster orerations
Srecialized GEM orerstions
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of girectle sccessing the bhitmar arel

srogramming eFfort
#re i more device desendant.

oo
T -

L oare avellazsole FTor use witn bhe PRO-Z00

Lo inwrmwl srinters
ey BE-233 device throwush bhe srinter sort

RS
&

Some new d@#resnics rachases svzilzable ared

FINGRAPH -
isuzl man:
rafessionels.

sorhidisticatedy wet ezsu-to-use
sten Tor managers sndd Tinsncial

h J ot o L
sement 5

fiice - 2 fullw functional business
gm for the professions]l with sasye to use cuestion
cdizlogus.

et - orested e Athens Sestems: Ines 1s sz

sk for drawing dgeneral business Srarnics. This is &
flgn-end sroduct with verwe orisr looking grerhios. The rachadge

i Lo wse peezuse L orrovides & selt of 29 standerd displawey
wory bhvern edit to dget wour desired srasbe Novios users gan
purected Lo sroduce relativelws sospnisticated drarhs 2t Lhe end
af bLheir i L O Furperienced usere esn generate
Migh-aualits sptation 2rarhics.

DECGRAFPH 200 - 4 German rac cimilar to ATHEMNA
thiat 1s currently being tramnsleted fTor use in the U5,

Futures Tor the Profesgional 300 swstem include the followins!

HAFLFS terminsl emulztor

Tekitroniz—-4014 terminsl

Grarhics editors

Irewt suweoart dn CGLy FROSGINDIS

Solution Lo serizl rort limit

More DED grerhics hardoory devices

GRS - rossitle ANSI standavd

TUIS ~ moving video courled with CGL sHrzrhics
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3T-11/7TSX-PLOS COMPATIBILITY ISSUES

Jack J. Peterson
Borizon Data Systems
Ricmond, Virginia 23233

ABSTRACT

RT-11 i3 the most compact and responsive of

operating zystesms,
only a2 single user.
Computer Systems, Inc.,
multi-user envirorment.
compatible with BRY-11

the DEC PDP-11

capable of supporting multiple tasks but
TX-Pius, a proprietary product of S & H
extends RY-11 functionaliiy into a
Although
at the

TSX-Plus is
.3AY level,

generally
there are some

differences users and programmers who work with both  asystems

should be aware of.

This paper, reflecting the experiences of

the author, describes scme of these differences.

IRTRODUCTION

BT-11 is Digital Equipment Corporation’s most compact
and responsive  operating system. Intended for
real-time applications, RT-11 supports up to eight
simultaneocus tasks but only one user. TSX-Plus, a
proprietary product of S & H Computer Systems, Ine.,
purports to extend RT-11 functionslity into a
milti-user environment while msintaining compatibili-
ty at the memory image {(.S4¥) level. For the most
part, this objective 1is met; however, there are
differences which can affect users and/or programmers
who work in both environments.

Incompatibilities are considered from two perspec-
tives: people affected and incompatibility type.
Incompatibilities affect users and programmers.
Users, who interact with a system, are affected by
variations in commands, command formats, options, and
resuits. Programmers, who write  applicatlons,
utilities, and handlers, are affected by variations
in operating system services, especlally when their
prograas must rup under both RT-11 and IS5X-Plus.

Incompatibiiities are further divided intoc three
types: shorteomings, extensions, and gotchas.
Shortcomings are RT-11 features not supported by
TSX-Plus; 1if you are attached to such features, you
wiil find transition to TSY-Plus an unhappy experi-
ence, Extensions are TSX-Plus features not defined
in RT-11; if you use theze features indiscriminately,
you will be unable to retrofit TSX-Plus applications
to RT-11. Gotchas are features present in beth
systems which do not produce the same results; these
require extra care when preparing user menuals,
training new users, and writing programs to run in
both environments.

Onfortunately, there are many versions of RT-11 and
TSX~Plus in active use; the compatibility combina-
tions are prohibitively wmany. To simpliify, RT-11
Version 5 and TSX~-Plus Version 4.1 are the stardards
on which this paper 1s based. Many of the issues

discussed herein are equally applicable to early
releases of both.
Many TSX-Plus shortcomings <can be cvercome or

modified by various hacks, which may result in a

system not supported 5y S & H or one incompatible
with later releases. Unless you have an excellent
background in system scftweare and are capable of
supplying your own software support, think twice
before installing a dime store solution to a complex
problem.

USER-ORIENTED SHORTCOMINGS

Most user-oriented shortcomings of TSX-Plus center om
some unsupported tocls. For example, TSI-Plus does
not support the single line editor {which i3 being
greatly improved in RT-11 Version 5.1), does not
permit device formatting (a hardship for diskette
users}, and does not support error logging by device
handlers {(very useful on flaky systems). TSX-Plus
alsc fails to support BATCH, a condition that wmany
would eall a feature rather than a shortcoming.

Those who maintain several TSXI-Plus systems find the
lack of a user-friemdiy SYSCEN procedure a major
shorteoming. A TSY-Plus SYSGEN invclves editing a
MACRO-11 source file to change system parameters and
define operational configurations via macros. This
method compares unfavorably with the intersctive
IND-based procedure used by RT-11 Version 5.

TSX-Plus has several limitations regarding handlers.
First, it requires all supported handlers to exist at
start-up time in both RT-1%1 and TSX-Plus flavors. If
you need to write a TSY-Plus handler, you must also
write an installiable BA’T-11 version, at 1leaat in
skeletal form. A1l TSX-Plus handlers must be memory
resident at all times, Since TSI~Plus and its
handlers say not exceed 30K bytes In length, this
1imitation makes it possible to generate a TSX-Plus
system too large to run. There are some workarounds

to this problem, most noctably generating several
TSYX-Plus systems, each having a unique handler
complement, then running whichever supports the
handlers currsntly needed. This 1is not always

satisfactory, and, a* best, lacks the convenlence and
elegance of installable, fetchable handlers.

Finally, we consider a class of problems which I call
migration problems, difficulties inherent in making a
single-user 3ystem safe for multiple simultanecus



users. RT-11 has 2 simple directory structure and a
strong device orientation. The RT-11 user owns all
devices and files, and therefore can FORMAT, INITIAL-
IZE, and SQUEEZE as desired.
multiple directories and a strong file oriertation
because devices (like disks) are shared by several
users; device operations like INITIALIZE and SQUEEZE
can be disastrous to many users. Although TSX-Plus
solves some of these problems through features like
operator privilege and controlled access tc handlers,
carefully partitioning disks into user-private
subdevices and limiting wuser access to structured
physical devices are essential to a wmore complete
solution.

Multi-user systems need

USER-ORIERTED EXTENSIOKS

It is in the area of user extensions that TSX-Plus
truly shines. 7Its unique features, such as transpar-
ent spooling, virtual 1lines, and detached jobs,
enhance productivity even in the single user environ-
ment. Yo permit users to control these features,
TSX-Plus includes many new commands and options.

These features and associated commands can meke the
transition between TSX-Plus and RT-11 very difficult,
especlially for unsophisticated wusers. As a simple
example, KED accepis control-W as a command to
repaint the screen. Under TSX-Plus, controi-W
signals a possible ‘transition to a vwvirtual 1line;
thus, two consecutive control-Ws must be entered to
repaint the screen.

Beyond  supporting unique commands and optionms,
T8X-.Plus permits keyword abbreviations in places
where RT-11 does not. BI-11 treats all SET cossmands
as bandler SET commands; option keywords cannct be
abbreviated. TSI-Plus treats non-handler SEY
commands as keyboard commands, permitting optioms to
be abbreviated. For example, SET TT ROQUIETY and SET
EDIT K52 may be abbreviated as SET TT NOQ and SET
EDIT K5, respectively. If you are lazy (like most of
us), routinely use these abbreviations, amd place
thew in command files, the command files will not
work under BI-11.

One of the more powerful features of TSI-Plus also
causes severe reverse compatibility problems: command
file extensions. These unique features, parameter
substitutior, specizl commands, and control charac-
ters, make commanc files unacceptable to RT-11. Witk
a few important exceptions, all TSX-Plus command file
extensions car be compatibly impiemented under IKD.

TSI-Plus car pass up to six parameters tc 2a command
file when it 1is invoked; these parzmeters may be
substituted anywhere ir command lines as desired.
IRD provides z similar capability allowing up to nine
parameters tc be passed.

TSX-Plus command files support fwo unique commands:
DISPLLY and PROSE. DISPLAY outputs a strirg (which
may cooitalir comtrcl characters and escape seguences.

to the user terminal thern contirues command file
execution. PAUSE displays a string thern suspends

command file executlon pending user entry of carriage
returc. The functiomality of Dbotik
provided by IKD external comment
directives.

commands is
iines ani _ASE

Cortrel characters inserted ir TSX-Plus command files
regulate ocommand line eche and terminal Ir-puloutput.

For example, ~{ inhibits and “) enables display of
command file lines as they are executed, like the IKD
LENABLE/.DISABLE QUIET commands. “! suppresses all
terminal output, including command 1line echo and
program output. > causes all terminal inmput to be
taken from the command file, while "< restores normal
terminal/command file input rules. None of the last
three sequences has an equivalent ir IND or RT-11;
their inclusion would, however, be a welcome addi-
tion.

USER-ORIENTED GOTCHAS

With several minor and one major exceptiorn, common
portions of RT-11 and TSX-Plus user interfaces behave
jdentically. Most users, even those with no computer
experience other than RT-11, are able 1o move freely
and safely between the two provided some care has
been takern in partitioning and assigning disk
storage.

Many minor gotchas reflect the faet that TSI-Plus
does mnot "look 1like" RT-11. Character echo is
(normally) deferred, command lines can echo in lower
case, and there 13 no extra blank line between
monitor (dot) prompts. SHOW commands and their
displays are very dissimilar. Most users adjust to
these cosmetic differences quite readily.

A wmore serious potential problem is keyboard command
abbreviation changes caused by wunique TSXI-Plus
commands . Although TSI-Plus has wmany unique com-
mands, keywords were obviously chosen carefully to
prevent conflicts with RT-11 commands. Two excep-
tions were discovered: under ISX-Plus, DISMOUNT
cannot be abbreviated DIS because of the DISPLAY
command, and SET cannot be abbreviated SE because of
the SERD command. Although neither of these is
likely to ocause undue hardship, future RI-11 or
TSI-Plus command additions may adversely impact
current command files and user habits.

Special hooks for COBOL-Plus, another 8§ & E proprie-
tary product, have also caused problems. If the
first source file in a COMPILE command has extension
-CBL.,, T3X-Plus invokes the COBOL-Plus compiler.
Worse, if the first object file in a LIMK command has
extension .CBJ, TSI-Plus invokes the COBOL-Plus
linker rather than LINK. This can be annoying, for
examplie, to users for whom .CBJ means C-Chbject rather
thar COBOL-Object.

The most serious user-oriented
comeand  input interpretation rules.
the folliowing rules are applied:

gotcha involves
Onder TSI~-Plus,

1. If the command begins with €, ithe named command
fiie is executed as an indirect file if EMOK is
set NOIND or as an IND conirol file if KMON is

set IRD., If the file does not exist, an error
OCIUrs.
2. If the command begins with $f, ithe named

cosmand file 1is executed as an indirect file.
If the file does not exisi, ar error occurs.

3. If the command begins with ##, the named
command file is executed as ar IND conircl
file. If the file does not exist, an error
oCoUrs.



If the ocommand Xxeyword 13 a kevicard command
abbreviation, the command {3 eaxscouted; other-
wise, perform step 5.

If a command file (.COM) with the same name as
the command keyword 1s found oo 2K:, the file
1s executed as an indirect file if Q40N 1s set
NOIND or as an IND control file if KMON is set
IND; otherwise, perform step 6.

If a command file (.COM) with the 3ame name as
the command keyword is found on SY:, the file
1s executed as an indirect file if XMON is set
NOIND or as an IND conirel file if KMON is set
IND; otherwise, perform step 7.

If an executable file (.SAV) with the same name
as the command keyword 1is found on SY:, the
file 1is run by simulating an R command.
Parameters on the command line are passed to
the program. Otherwise, perform step 8.

If User Command Linkage (UCL) 1is enabled and a
file named UCL.SAV exists on SY:, the fille is
executed. The entire command line is passed to
UCL.SAV. Otherwise, display an error message.

Under RT-11, command evaluation is very different.
Steps 1, 2, 4, and 8 are the same as TSI-Plus. Steps
3, 5, and 6 are not performed by RT-11 (4if step %
fails, RT-11 next tries step 7). RT-11 performs step
7 by slimulating BUN SY: rather than R (there is a
world of difference between R and RUN under BT-11).
As an exaample, assume the existence of IYZ.COM and
XYZ.SAY on SY:. In response to the command IYZ,
RT-11 executes SY:X¥Z.SAV, but TSX-Plus executes
SY:XY2.COM as either an indirect or IND contrcl file.
To preserve compatiblility, use expliicit forms, like
8SY:XYZ, R XYZ, and RUN SY:XYZ; use R IND followed by
a command line rather than the #8 of step 3.

PROGRAMMER~QORIENTED SHORTCOMINGS

The  TSX-Plus programming environment 1is nearly
identical to that of BT-11. The few missing elements
affect relatively few programmers and appiications.

For example, TSX-Plus does noi permit more than 16
channels to be defined; RT-11 allows up to 255.
Queue elements are allocated intermally by TSX-Plus,

which 1gnores attempts to increase the mmmber of
queueg via .QSET. The number of fork blocks is
determined by the NUMFRK parameter in TSGEN.MAC and
cannot be increased by allocating fork blocks within
handlers. Users who experience repeated “out of fork
blocks"™ system errors may increase the  NUMFEK
parameter even though it i3 cutside the user-modifi-
able portion of TSGEN.MAC.

TSX-Plus
tion via
handler,
facility

fails to suppert RT-1! interjob communica-
.SDAT/.RCVD programmed requests or the MQ
using instead a unique message channel
which must be enabled during SYSGEN.
The most TSX-Plus

serious shortcomings are those

related to real-time processing. Many BRT-1! pro-
grammed requests, such as .PROTECT and .UNPROTECT,
are missing from TS{-P1lu altogether; others,

including .FORK, .INTEN, .MTPS, and .SYNCH, m=y be
used only in handlers. Unique TSX-Plus system calls
provide a basic but not very respcansive level of
real-time support. The author strongly suggests

incorporating real-time activitles into a device
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handler <z zchieve faxiar response and o waintaln
compatizility wish IT-1Y,

ROGRAMMER.CETENTED EXTENSIONS
Most of

tre prograzmmer-coriented extensions, largely
aevw programmed regquesiz, provide progras access to
the user eoxtensions described earlier. Several
requests coatrol file sharing among Jobs, necessary
for rprograms lixe data base managewent systems which
update files in place. Others control the unigue
real-time and interjob communication facilities of
TSX-Plus and 30 repiace the corresponding FT-11
requests,

TSX-Plus provides several requests which facllitate
terainal input/output operations; these would bde
welcome additions to ®T-11. Other requests contreol
performance monitoring and the use of shared run time
systems.

To maintain compatlibility with RT-11, programs should
ascertain that they are executing under TSX-Plus
before using any of these unique requesis; this
procedure is detailed in TSI-Plus documentation. For
exampie, a data base wmansgement system should not
mark files as sharable or lock blocks within a file
unless execution is under TSX-Plus; otherwise, fatal
errors will occur. One compatible technique sets a
global flag during program initializatiom reflecting
whether BT-11 or ISI-Plus i2 running. Rey routines,
suchk as dlock locking routines, interrcgate the flag
to determine which programeed requests should be
issued. This approach provides complete compatibili-
ty with ainimal overhead.

PROGRAMMER-ORTENTED GOTCHAS

Programmers find gotchas %o be the most sericus of
the differences between HT-11 and TSXI-Plus. Many
applications are unaffected by these gotchas, bukt
this 1is a smaller group than that mentioned in the
discussion of shortcomings.

& major class of gotchas stems from the need for
external help under TSX-Plus to effect what programs
alone can do under RT-11., For example, AT~11 enables
single charscter terwinal input (special input mode)
whenever a program sets bit 12 in the Job Status ¥Word
{JSW) and issues a .BRCTRLO programmed request. Under
TSX-Plus, the program must perform the same actions
but these are no longer sufficient; i{n addition, the
program must 3end a special output sequence to the
terminal, the user must append the /SINGLECHAR switch
to the rurn command, or the user must issue a SET TY
SINGLE command before running the program. Similar
circumstances surrcund nowait terminal input (bit 6
in the JSW).

Use of .SPND and .RSOM requests alsc requires ocutside
intervention. In this instance, the host system must
have included real-time support in 1its TSX-Plus
SISGEN. Ctherwise, .SPND and .3SUM are ignored, the
application becomes processor bound, and overall
system performance 13 severely degraded.

Programs which directly access the I/0 page are even

more adversely af Not only must the host
system include real-time support, but the program
must be run on a {time-sharing) line with operator

privilege, and it must issue a programmed request to



map the I/0 page before a‘tempting access, Other-
wise, socess is tc the data structures of a2 simulated
RMON which occupies the first several hundred bytes
of the I/C page virtual address space.

The .PEEK and .POKE requests alsoc behave differently.
Under TSX-Plus, addresses in the range 160000 through
160612 reference the simulated RMON rather than the
I/0 page as they do irn RT-11. Unfortunately, this
range includes part of the floating CSR region for
both URIBUS and QBUS machines where special devices
like DZV11s and IBV1is are freguently Ilocated. The
TSI-Plus workaround is tc map the I/0 page and make
direct asccess, the very practice .PEEXK and .POKE were
intended to eliminate!

TSI-Plus handlers cannot unilaterally determine their
owm job abort procedures. Under RT-11 (FB and XM),
flags and handler processing determine how queues
belonging tc aborting jobs are disposed of. Under
TSI-Plus, however, handler abort code is executed
only 1if a SYSGEN flag is set or z user with operator
privilege enables this procedure.

TSI-Plus handliers differ
parts in other ways as well. Ome major difference is
the Page Address Register (PAR) through which the
user buffer is mapped. RT-11 IM, loaded into high
virtual sddress areas, uses PAR 1, while TSXI-Plus,
losded into low virtual address areas, uses PAR 6.
This difference i3 significant only if the handler
accesses the user buffer directly or performs page
bound checks on the buffer address. TS¥-Plus
versions of $GETBYT, $PUTBYY, 4$PUTYRD, and $PIEXT
astomatically compensate for wvariations in PAR usage.

fros their RT-11 counter-

Another difference in handlers is the Jjob mmber
field (Q.JNUM) 1in 1I/0 queue elements. RT-11 stores
the job number, always even, in bdts 11.1% of word 3
of the queue element; bit 15 is reserved. TSI-Plus
stores the job number in bits 1115 of the same word;
the number mey be odd or even. In RT-11, the job
pumber of the active gueue element should be used
wher initializing a handler timer queue element.
Onder TSX-Plus, better performance can be schieved
using =& job number of 0 to eliminate synchronigation

48

of the completicn routine with a |

{possibly sewapped)
user Jjob.

Te maintaln compatibility betweer RT-17 and TSI-Plus

handlers, the author defines a handler flag like
MMG$T called TSX$P. In TSI-Plus handlers, the flag
is set to 13 otherwise, it is 0. Conditional

assembly of handler code based on this flag accomo-
dates differences in PAR wusage, gqueue element
formats, and other idiosyncratic quirks.

SUMMARY

The author has been involved with RT-11 since Version
2C and with TSX-Plus since version 1.5. At one time,
a discussion of compatibility issues would have
required a paper ten times as long as this. Lately,
the two systems have become wmore similar, which
pleases and helps those of us who write software for
both environments. The increased cooperation evident
between DEC and S & H should help preserve the gains
that bave been made.

TSX-Plus 18 definitely a lot l1ike RT-11; it is not
hard to write most software to run under both, nor is
it gdifficult to train people to use both without
confusion. Neither of these goals is automatic.
Differences exist now and other differences will
exist in the future, but three general rules wiil
probably always apply:

1. Most applications running under RT-11 will also
run under TSX-Plus; a TSI-Plus SYSGEN or
different run command may be needed, but the
program will work.

Many RT-11 IM bhandlers will also run under
TSX-Plus, Write new handlers with TSI-Plus in
wind {use TSX$P) and use conditional assembly
features freely; transportability is worth 1¢.

¥o real-time applications are compatible. At
the risk of being repetitious: 1if you want
responsive and/or compatible real-time under
TSX-~-Plus, do it in 2 handler!
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ABSTRACT

A coaparison is made between the real time I/0 capabil-
itles of 3T-11 and TSX-Plus for a specific application that
required input of a block of 26 words during a 40 msec.

time slot each 500 amsec.

The hardware {ncluded a DRV1l par-
allel interface and LSI-11/23 processor.

The application

was implemented vith both inline iaterrupt code as well as a

device handler under both RT-11 and TSX~-Plus.

The various

time slice parameters of TSX-Plus were used to adjust the

system respounse for this applicationm.

The effects on inter—

rupt response of each of the varicus combinations of inter-
rupt handling and operating systems are discussed.

1.0 INTRODUCTION

A real-time application often requires respound—
Ing to interrupts under some time constraints. The
choice in how to deal with interrupts is between rtwo
approaches ~ inline interrupt service routines and
device handlers. In this study, issues relating to
these two choices are discussed and the results of
implemeating both of them are compared using both
KT-11 and TSX-Plus.

First a brief description of the requirements
is in order. The Multiple Aircraft Positicn Systens
(MAPS) was developed at the National Center for At~
mospheric Research 1n response to the need for aier—
craft position in the coordination of weather
research field projects. Radio interferometer tech-
niques are used to provide real-time positions for
up to 10 aircraft. The system samples one aircraft
at a time from each of three remote tracking sites.
These data are then transmitted to a master control
aunit which formats and buffers the data for transfer
to a computer. The computer then performs calcula-
tions to determine the aircraft position.

When this system was first tested in 1978, a
floppy disk based PDP-11/03 running RT-11 was dedi-
cated to this application. Data was ioput to the
computer by an inline interrupt service routine.
Oregon Pascal-l was used in combinatiocan with a few
lines of Macro-ll assembly language code to accom—
plish this. Gradually the computer system has been
expanded to include hard disks, tape drives,
LSI-11/23 and more memory. Eventually it became
desirable to expand the use of this more powerfull
computer system to include other applications be-

*
The National Center for Atmospheric Research is
spoasored by the National Science Foundation.
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caase ir was a0 longet economical to continue dedi-
cating the computer system to the MAPS application.
It was felt that a multi-user enviroument was more
suizable to the needs than the Foreground/Background
eaviromment provided by RT-11. Since compatibility
with RT-11 was desirable, the decision was made to
use TSX-Plus.

Ia addition to the requirement to input the
MAPS data, there are several output channels in—
volved in distributing and displaying the aircraft
position information. Of course the normal cowputer
console and printer facilities are used as well as a
mass storage device for recording the data. Also
four output channels were used to service serial
data links to various display devices. These output
requirements were satisfied using fairly simple dev-
ice handiers with the serial interfaces.

The MAPS master control unit was interfaced to
the computer system by a DRV1l parallel interface.
The data was transfered as 16 bit parallel words.
Since the system samples an alircraft position once
every 500 millisecounds, there is a new block of 26
words available every 500 milliseconds. When the
master coatrol unit has the data ready, the REQB
line of the DRV1l1 parallel interface i{s asserted.
The computer must respond to this sigral and com—
plete the data transfer within 40 milliseconds. Any
dats that is aot transfered by the end of this
period is lost.

In general there are three strategies to con-
sider when responding to external events -— pro-
gramed 1/0, inline interrupt service routines, and
device handlers. First, since there are several
asyachronous eveats to desl with in the main appli-
cation program, it was counsidered inappropriate to
use programmed I/0. Thus only the two strategles
using incterrupts were considered for this applica-
tion. The next issue was how much code should be



‘activated in respicse to t ause of

the multiplicity of device che

system, it seemed desirab cade

that was executed Iin res ot.

Most of the data calculac ! are

performed in a main pro znd rupt
tra

usfering the data

response Is limited to actually tr

into a buffer and somehov providing a signal to the
main program that the operation is complete. TIn the
following sections, the techniques to interface
the interrupt response with the pProgram ave

discussed.

2.0 INLINE INTERRUPT SERVICE ROUTINES

An interrupt service troutine is a3 sectiorn of
code that is executed in response toc an interrupt.
In the case of this application, the interrupt ser-
vice routine was responsible for reading in & new
block of data through the DRV1l interface and pass-
ing the results to the main program. TUsing an in-
line interrupt service routine allowed this process
to be accomplished with a minimur of system overhead
under RT-11. A set of buffers and flags are used to
communicate with the main program. Actually there
were several buffers along with appropriate pointers
thar were used to transfer data to the main program.
The multiplicity of buffers allows the system some
flexibility in executing the mair program. This was
especially useful in allowing the interrupt driven
input to proceed when the main program execution was
temporarily delayed.

The flags are used to indicate to the main pro—
gras when new data are availabie and such conditions
as data overflow or errors. In general the flags
are set by the interrupt service routime and cleared
by the main program. When the data transfer is com
plete, the inline interrupt service routine sets a
flag to indicate that there is newv dara available.
Upoo return from the interrupt service, the rest of
the program detects that new data is available and
performs the appropriate operations oo the data.
When the operstions are complete, the program clears
the flag and walts for & change in the flag to indi-
cate more data are available. The process of wait-
ing for s change in the flag involves a loop that
continuously checks the state of the flag.

Since the original application used an inline
interrupt service routine it was natural to modify
the existing code to function with the real-time
progran support available under TSXI-Plc The main
modification that was necessary was tc allow access
te the DRVI1 registers in the 177 page. It was also
necessary to select a priority at which the comple-
tion routine would execute. For lack of z better
argument, the completion routine priocrity was chosen
te be 7 to minimize the chance that the inline in-
terrupt service routine would be interrupted long
enough to prevent completing the transfer of data
within the 40 milliseccnd time limit. (Note,
hovever, that only the short section of code that
actually transfers the datz runs a! completion rout-
ing priority. Since the I/C page mapping and the
completion routine priority selection imvolve svstem
overhead that does not exist under R* 11, this ap-
proach may be expected to
TSX-Plus.

have s.ower response under

Upon return tc the main program, Operation
proceeds as a compute bound jobr and comperes with
other jobs for CPU rescurces. As menticsed the

huffering is designed with room for several blocks
of dazza so that no data is lost if the next data is
zvailable before processing is completed. af
course, processing must keep up with the data rate
on the average or some data will eventually be lost.
The MAPS application requires about 30% of the CPU
resources under TSX-Plus. Thus there are several
features that are designed to facilita*e sharing CPU
resources with other jobs. he MAPS application was
1+

run with & combination of kompu»e bound and I/0 in-
tensive jobs as seemed to have enough priority to
get the CPU resources required tc keep up with the
real time data. The various system parameters, e.g.
QUAN. or QUANLIA, did not seem tc have any effect on
this.

3.0 DEVICE HANDLERS

Device handlers are Interrupt service routines
that provide a standardized interface to the devices
that are part of the computer system. The advan-
tages of I1/0 using device handlers are device inde~
pendence, simplicity of use and sharing of CPU re-
sources with other processes. A certain amount of
systes overhead is required for these standard in-
terfaces. In this application, it was of some in-
terest to see how the use of a device handier would
affect the sharing of CPU resources.

RT-11 and TSX-Plus provide three types of 1/0
using device handlers —— synchronous, asyanchronous,
and event driven I/0. Of these, asynchronous I/0 is
of most interest in this application since process-
ing is allowed to proceed in parallel with 1/0 ac-
tivity. However asynchronous I1/0 is mot part of the
standard Pascal file capability. Thie was overcome
by developing a file handling Iibrary that was flex—
ible enough to take advantage of all the 1/0 pro-
grammed requests of RT-11 and TSX-Plus.

As with inline interrupt service routines, it
was desirable allow data processing to temporarily
fall behind the data input. Using device handlers
and the standard system 1/0 calls, this was easily
accomplished by queueing several requests. Thus if
the main program does not complete processing a
block of data before the next one comes along, the
system simply uses the next input request on the I1/0
queue. There is a flag that is part of the queued
buffer that informs the wmain program that a particu-
lar input request has been satisfied.

The priority of the actual input process is not
an issue as 3t was with the inline code because the
device handler executes at system level and only
other system tasks compete with it. Upon return to
the main program after completion of the input pro-
cess, the application processing proceeds at 1/0
completion priority. The time spent at this priori-
ty level is controlled by the TSX-Plus system param
eter QUANIA. If QUAN1IA is set to a time that is
long enough to complete all the data processing,
then the application will be have enough CPU re-
sources to rul properly. As lomg as there are not
too many other jobs receiving the same or higher
priority, the wmain program will not fall behind.
Under TSX-Plus, the main program required about 3C2Z
of the CPU run time which tramnslated to 150 mil-

iseconds every 500 wmilliseconds. Thus a setting of
2, which allows 200 milliseconds, for QUANLA was
sufficient to allow the application toc keep up with
the real time data.
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4.0 DISCUSSIO

As is the case with any time-sharing system,
the best solution for a real-time application must
take into account the speed of response, programming
difficulty, and effect on sharing the system re-
sources. The respense of the computer system to the
real time data was 2easured by connmecting a scope to
the REQB line the DRV1l interface. 1In this way both

the interrupt response time as vell the the complete
data transfer time was directly observable. The in-
terrupt response time is defined as the time inter-
val from data becomiag available (as signaled by the
first assertica of REQB) and the first word read (as
signaled by the first negation of REQ8). The data
transfer time is defined as the time interval froa
iata becomiag available to the last word read.
Table 1 shows the results of the measurement of data
transfer time.

RT-11 TSX-Plus
inline 1.9 Sew2
haadler 1.8 2.2

Table 1. Data traasfer time (in millisecounds).

Note that all the times are comparable except that
inline code under TSX-Plus is substantially longer.
This could be either because of interrupt response
or the time to transfer each word. A lock at Table
2 shows that the difference is due primarily to the
interrupt respounse of the inline code under
TSE~Plus. Appareatly, the TSX-Plus system overhead
to pass an interrupt om to the inline code is sub-
stantially more that RT-11. Note, however, that
even this longer time is still short emough to com—
plete the data transfer within the required 40 mil-
liseconds. Nevertheless the handler has the advan-
tage in speed of response.

RT-11 TSX~Plus
inline 0.11 3.3
handler 0.05 0.1

Table 2. Intertupt response time (in milliseconds).

In this applicarion, the programming difficulry
was comparable for the inline code and the handler.
In the case of the inline code there was some added
complexity for the modifications required for
TSX-Plus. 1In the case of the handler, there was no
difference between the RT~11 application and the
TSX-Plus application except for the usual condition
al assembly sections in a handler intended for use
with memory management. Overall the handler seemed
wore suitable because the main program was more con—
cise and easier to program and read.

Of more interest is the effect on other users.
In this case there did not seem to be a great deal
of difference except perhaps in the system memory
allocation for the device handler required by the
TSX-Plus system. The permanent memory allocatiocn
required for the handler does reduce the total memo-
ry available to share among other users but not sig-
nificantly since the handler takes less thaa 500
bytes. In general, the application toock about the
same resources (30% CPU time) to execute for both
inline code and handler code under T3X~Plus. The
application ran somewhat faster under RT-11. As
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long as 77ANIA was set properly, it seemed that
other users ~ad reasonable access to the computer
resources usiag either approach under TSX-Plus.
This i{s not a factor under RT-11, of course. Taking
321l these considerations into account the conclusioce
reached {s that for this application the device
handler was the preferred solutiom.

It is interesting to compare these results with
the article that appeared in the Yay 1983 issue of
Mini-tasker entitled "TSX~Plus Real Time Support Fa—
cility”™ by John Yardley. It appears that the
preference expressed above for handlers is consis—
teat with the conclusions reached in the article. A
point of disagreement is the respouse time for ia~
terrupts using inline code. The article stated that
it could be as long as 2 uS, while these measure—
ments indicate that it could be somewhat longer.
This certainly supports the conclusioun than TSX~Plus
real-time completion routines cannot handle iater—
rupts at much more than 100 per sgecond.
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ABSTRACT
TSX~Plus wuges various optimization technigues and data
structures to enhance perforaasnce. The presentatiocn will

cover the internal structure

organization of TSX-Plus

with special eaphasis on mewmory usage, data structures, and
system values associated with performance.

INTRODUCTION

Since every computer site is unique, there does not
exist a single “best” TSX-Plus system generatiom
selection. Performance depends on both the system
configuration and its actual use. 1In order to tune
system respouse, the application programs must be
analysed. Together with the knowledge of their
features and a basic understanding of the operating
system internmals, decisicns can be made to improve
system perforasance. System tuning i3 an on-golng
process which becomes more obvious with 1iancreased
experience.

There are three areas related to system performance
tuning: wmemocry organization, 1/0 optimizatiom, and
job execution scheduling. In order to improve one
area, a sacrifice must usually be made in another.

MEMORY ORGANIZATION

Memory organization is divided {nto two areas:
memory used by the operating systeam and memory used
by wuser”s programs. The memory used by the
operating system 1is permanently allocated and
contains code regions and data structures reserved
for its exclusive use,. The user”s memory Iis
generally swappable {depending on system
generation), pooled and allocated dynamically.
Along with each job image, a 3 K byte ijob context
region Is alsc allocated.

The operating system is divided into four distinct
reglons. The kernel root code begins at physical
memory address zero. It is mapped using kernel PARs
(page address registers) O through 4 which are
static and therefore dedicated mapping registers.
Because of this, the kernel root code regioa |is
restricted to a maximum of 40 K bytes. The 1/0 page
is the ouly other static region and {s mapped using
kernel PAR 7.

The mapped data regioas reside directly above the
kernel root code in physical menmocry. Each data
region 1is an individual data storage area which is
mapped using kernel PAR 6. Because of this, each
data region 1is bounded to the nearest 564 byte
address and restricted in size to a maximum of § K
bytes. Only one data reglon may be accessed at a
time.

The memory resident overlay code regions are loaded
starting at the top of physical usable memery. Rach
overlay code region is mapped using kernel PAR 5 amnd
therefore is bounded to the nearest 64 byte address
and restricted in size to a maximum of 8 K bdytes.
Only oune memory resideat overlay code region may be
mapped at a time.

When executiag, TSXZ-Plus
virtual address layout:

resembles the followimg

TSX~Plus Use of Virtual Memory

+ + 177777
| 1/0 Page |

+— + 160000
| Mapped Data Regions |

+— —4+ 140000
| System Overlay Regions |

+ 120000
| |

| !

| Kernel Root Code ]

| and Data Region ]

} |

| i

e + 0

The kernel root code contains device handler vectors
(located from zero to octal 500); the menory
resideut overlay handler and tables necessary for
interfacing to overlay code sections; TSGEN
genarated data tables; executive code consisting of
the job swapper, scheduler, etc.; optional features
code {inter-program wmessage communication, record
locking, and spooling); 1/0 related processing code;
clock and terminal {nterrupt entry code; and the
startup initializatiom code. To conserve space,
TSX-Plus allocates data structures which de not
require inttialization on top of the startup
initialization code. If additional space s
necessary, the top of TSX-Plus will be extended.
These buffers consist of the job information tables
(simulated RMON); I1/0 queue elements; systeam message
buffers; directory cache buffers; and spooling
buffers. The device handlers are then loaded above
these data buffers. Finally, the wmemory map {s
allocated. The entire kernel root reglon size must
not exceed 40 X bytes.
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The mapped data regions allocated during startup
conegist of the terminal input and output character
buffers; the data cache buffers; and the performance
sonitor buffers. Each data buffer 4s individually
accessed.

Currently there are six memory resident overlay code
regions. They are logically separated by function
which naturally reduces the number of calls
necessary to the overlay handler since only one
overlay code region may be mapped at a time. The
overlay code regions perfore (1) termimal imput and
output requests; (2) programmed EMT requests; (3)
program logical address space requests (PLAS); (4)
directory manipulation requests (USR); (5) real-time
service requests; and {(6) miscellaneous executive
functions such as fatal error processing.

Toous, TSI-Plus grows upward from a physical base
sddress of zero and downward from the top of wusable
REWOTY . A fifth region which the operating system

pre~allocates as dedicated memory but does not
directly wuse, 1is wuser defined shared run-time
systees. It is positioned directly below the memory

resfident overlsy code regions.

When executing, TSX~Plus rezembles

the following
physical menory layout:

TSX~Plus Use of Physical Memory

1/0 Page

P s

g

Top of memory
System Overlay Regions

Shared Run—-Times
{optional)

|-—v--ub—--—-4y-—-T ]
N [N AU A

User”s Job Region

H !

I |

| Performance Monitor Buffer |

| (optional) |

i Terminal 1/0 Buffers |

| Data Cache Buffers

§ {optional) |

¥ —+ Maximam 40Kb

! Memory Map Table |

| Device Bandlers |

| Imitialtization Code {

! (optional Features Code) |

| Executive Code }

I TScEX !

} Owerlay Tables |

| laterrupt Vectors |

A —+ Physical O
The user’s job region is the contiguous memory
sandwiched betweer memory used by the operatiag
systex. It i{s allocated dynamically, placiag each
nser’s Job in the first available free memory area
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large encugh to fit. Ir a svapping system, the job
can potentially be positioned anywhere within the
region. A 3 K byte job context region remains
appended directly below the job image. This allows
both the job image and its associated context region
to be swapped as a single entity.

The user’s virtual address space is limited to 64 K
bytes. The program may request and be granted more
physical space by use of the PLAS requests. The
memory regions allocated need not be contiguous with
the job"s original program image. When the job is
swapped, the PLAS regions are swapped into a
separate disk file. A program may also remap its
normal program image through the use of real-time or
ghared run—-time EMTs.

1/0 OPTIMIZATIOR

TSX-Plus uses 1/0 internally for spooling, job
swapping, and directory operations. Up to three job
swap files snd ome spool file can be created during
initialization. TSX-Plus retains the position of
these files which restricts their movement but
eliminates the necessity for any additiomal
directory operations. Likewise, the poeition of the
concise command language interpreter (CCL) and the
keyboard monitor (TSKMON) are only located during
startup.

Spooling 1is the method of placing output to slow
devices on a mass storage device to await further
processing. When an 1/0 reguest is quesed to a
device handler the job is temporarily locked into
its current wmemory positiom. This 1is necessary
gince the handler will actually perfors the data
transfer by using the positional information located
in the 1/0 queue element. Since the spooling systeam
intercepts the 1/0 request amd transfers the data
into its own spool buffer, the job will return to an

executable state and become eligible for swapping
much sooner. In addition, TSX~Plus will always
attempt to double buffer the spooled output request

if two or more buffers have been defined.

The directory cache is a2 memory resident cache of
file directory entries wmaictained for speed in
opening existing files. If a requested file entry
is found within the directory cache, the file will
be opened without the necessity of any disk 1/0.
The directory cache stores the starting directory
block position, physical device name, file name and
exteasion along with the starting block number and
length. The file entries in the cache are
wmaintained in most recently used order. When a file
pot in cache is opened, the least recently used
entry 1is replaced with that file emntry. Operaticus
involving directory alterations {(such as enter,
delete, and rename) affect the physical disk as well
as the memory cache; therefore, nc speed increase is
realized. Directory caching is automatic omly for
the system device but can be initiated for other
devices by use of the T"MOURT" keyboard command.
When exchanging disks, caution should be observed te
insure that the device is dismounted from directory
caching before accessing the new disk.

The data cache is a memory resident cache of data
blocks maintained for speed iu reading data files.
A special programmed request wust be issued to
enahle data caching after a file has been previously
opened. If a read is issued to a file eligible for
data caching, the memory resident cache buffers are



first searched to see if the data “lock 1{s already
contained 1in one of the data cache buffers. When
the data block is found in memory, the data is moved
to the user”s buffer and nc disk I/0 is performed.
If the data block is not {n cache, it is read into a
cache buffer and wmoved to the user”s buffer. The
operating system alvays performs a write through the
cache, altering both cache and the physical device
8o that file corruptiom will be avoided. An
efficient algoritlm is used to keep the most active
blocks in memory. Each block is weighted with an
activity counter and the least active block is
deallocated when a new block {s resd. This has the

advantage of maxiaiziog speed for ISAM structured
files.

EXECUTION SCHEDULING

TSX~Plus uses a dyuamlc priority system for job

exzcution scheduling. Each jJob can be classified
into ome of four general state categories:
real~time interrupt service, high—-priority,
CPU-bound, and waiting for eveat or resource. These
categories are further subdivided into smaller
classes.

The real-time interrupt service facility has two
subdivisions: a real-time interrupt service routine
and & real-time interrupt completion routise. A
real-time interrupt service routine can run without
requiring a scheduling call by running at fork level
in user mode but withour the full context of the
Job. This method restricts the allowed executable
EMTs wvithin the interrupt service facility bat
provides fast interrupt response. Since the
real-time interrupt service routine is executed at
fork level, each is queued and executed ia order of
occurrence and intermized with gsystem interrupt
service fork routines.

A teal-time lnterrupt completion routine does

require a job scheduling cycle which will perform a
context switch before entering the interrapt

completion routine. There are seven {1 through 7)
software priorities which are oonly used by the
scheduler to determine which real-time completioca

routine will take precedence over others running or
waiting to run. A real-time completion routine may
run until it relinquishes control or is suspeunded by
a  higher priority interrupt service routinpe.
However, if the real-time completion routinme enters

a wait state, when {t resumes execution ir then
becomes scheduled as s aormel Job. An eighth
software priority (zers) 1is available to classify
the real-time completiom routine {n a high-priority
state.

In addition to the zero priority real-time
completion routine, the following states are
high-priority states: completion of a timed wait
(.THAIT) or wmark time (.MRXT); terminal input
finished (activation character received); terminal
output buffer ewpty; 1/0 completed; and terminal
output buffer low. There 18 only cne CPU-bound
state,

Currently there are fourteen states to ldentify jobs
waiting for events or resources. Obviously, these
states are not exscutable. ince each of these job
states is unigue, when a rescurce decomes available,
those jobs waiting are easily identified and
scheduled for execution.
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Zach of the ‘2b starzes has a unique =2umber which
aumericaily reflects its relationshiz to the sther
job states. <ZIvery icb, whether executable or in a

wait state,
defining its

will have one of these unigque aumbers
current status.

Recently, a priorizy structure has been added to
TSX-Plus which allows the definiriom of a user
specified job priority nmmsber between 1 and 99. The

priority valve given a job reflects {s relatiouship
to other jobs witrh identical job states. When a job
is disconnectad from the current line by switching
to a virtual line, the job’s state remaians the same
but the job"s prioriry is decremented by the amount
specified for the system generation parametsr named
YIRPRI.

Three time-slice parameters control the executiom of

the thigh-priority asmd CPU-bound stares. QCANY
coutrols the maxiwem length of time a job will
execute following completion of a timed wait or =

terminal inpet request. QUANIA controls the maximom
length of time a job will execute following a
rerminal output buffer empty, 1I/0 completed, or
terminal output buffer low state. Should a
high~priority job  execute its full time—slice
(either QUAR] or QUANIA) without entering a wait
state, it will automatically become a CPU~bound job.
QUAN2 {s the saximom  length of time a job will
execute while i{n a CPU-bound state.

A pew system generaticn parameter onamed HBIPRCT

controls the execution state of 1/0 intensive jobs.
HIPRCT controls the nmmber of comnsecstive times a
job will be placed i{n a  highpriority state

following an I/0 completion event. When the job has
exhausted this count, it is placed im the CPU-bound
state and its count is reset to HIPRCT.

The job gqueve contains a list of all jobs, ordered
first by job state uoaeber them withir job state
number by the defined priority number. Then the
role of the scheduler becomes very sismple.

1.

Cbtain the job at the head of the executable
queue.
2. I1f the job is not currently in memory, then

obtain the program image from the swap file. It may
be pecessary to swap lower priority jobs from the
tail of the job queue.

3. Run the job until it either enters a wait state,
the allotted time—slice has expired, or a higher
priority job becomes executable.

a. If the job enters a wait state, ir 1is
removed from its current queue position and is
placed in the quewe in the appropriate wait
state.

b. If the allotted time-slice has expired, the
job is considered to be CPU-bound. It is
removed from its current queue positicn and
placed in the queue at the tail of the
CPU-bound jobs with respect to 1its defined
priority. Note that its origimal state could
have been either high~priority or CPU-bound.

¢. External events may interrupt the exacuting
job before it either enters a wait state or its
time-slice  expires, The interrupted job
remaing In 1{ts curren: queue positica (the



higher priority job has b»een queued in front of
this job) and when resumed will execute for the
remainder of its time-slice.

4 timer is cleared when a job is brought into memory
froe the swap file. As long as the job remains
executable, it will not be eligible for swapping out
of memory until the timer reaches the time quantity
specified by the CORTIM parameter. The job becomes
immediately eligible for swapping if it enters a
wait state other than waiting for completion of a
non-terminal 1/0 request.

Jobs may also remain in memory for other reasons. A
job which uses the real-time EMT to lock itself imto
memory will not be swapped. Also, 2 job issuing a
non-terminal 1/0 request is temporarily blocked from
gwapping once the TrTequest 1is queued to the
appropriate device handler. It wust remsin 1in
memory until the I/0 operation completes. A flag is
maintained for purposes of “holding™ I/0 from the
device handler queue 1f the job has already used its
time-slice.

TUNING SYSTEM PERFORMANCE

Since the essential duty of the operating system isg
to execute user s programs, the most important tool
in tuning system performance is knowledge of the
features utilized by these programs. How much total
memory is available? What is the normal size of the

typical oprogram? Is a shared rum-time systes
available? Which features do the applicatien
programs use — inter-progras message cosmunication,

record locking, data caching, real-time EMTs, etc?

To optimize memory, generate reasonable values for
syste® parameters. Since the operating systea s
image is permanently resident, space should not be
wested for features that will not be wused. Use a
shared run~time system for reducing user’s memory
requirements, but rememwber, since this will be
permanently resident, at least three or moTe users
should frequently require this ruo-timee. Use the
SYSMOK wutility and the "SHOW NEMOEY comsand to
obtain information

about memory asage for the
operating system and the user’s programs. Use the
“MEHMOEY" command to dynamically tune particular

programs and the SETSIZ watiliry once the optimoe
merory size is obtained. Calculate a reasonable
memory default partition for execuring most user
programs and use the SETSIZ wutility to increase

space for those programs which will mor fit.

Tc optimize 1I/0, allocate reascnable user memory
partitions in order to keep as many jcbs in memory
as pessible thus reducing swap 1/0. Use spooling
for slow gpeed output devices. This allows the job
to become executable and eligible for swapping much
socner, Use directory cache and data cache when
possible. This reduces disk head movement and
eliminates reads when the item 1is located 1in the
memory cache. Use a shared run~time system for
reducing program overlay reads.

Te optimize execution schedulimg, QUAN! and QUAKIA
should ideally be set so that the majority of
high-priority jobs will complete execution and enter
a wait state (either I/0 wait or terminal 1I/0)
before the full time—slice expires. HIPRCT should
be set such that am 1/0 intensive job will not

totally dominate the system by remaining in a
wigh-priority state. CPU~-bound Jjobs will only
execute if no higher priority job requires service

and QUARZ should allow them a long enough execution
time to justify thelr scheduling and memory swap.
CORTIM should be set high enocugh so that programs
will not swap when the event they are waitimg on
will complete quickly; but, it should not be set so
high that jobs which could scak up idle time cannot
be swapped intoc wmemory. Executioo of lobs may be
fine tuned within esch state by adjusting the
associated priorities.

Pinally, some attention
application programs. The performance wmonitor can
be used for isoclating program areas which reguire
more execution time. By optimizing these areas,
progras performance ghould iaprove. The wuse of
single character input should be avoided sinmce this
repeatedly places the program in a high-prioricy
tersinal input completed state. The vse of no-wait
character input degrades system performance even
=more since this places the program in &
high-priority terminal iaput completed state without
the necessity of an entered character. If at all
posgible, a line of input should be processed by

should be given to the

eatering characters followed by an  activation
character {(this is wunormally a carriage return
although other activation characters may be
defined}. During buffered 1input, the job is

suspended and may even be swapped to disk to allow
other jobs to execute. In addition, the use of high
efficiency terwminal 1I/0 can reduce the overhead
associated with terminal I/0.
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