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FROM THE EDITOR 
I attended the DECUS Publications Committee meeting which was 

held Februarw 6th and 7th, This annual meeting is scheduled to 
allow the newsletter editors the OPPortunitw to resolve anw current 
Problems concerning the newsletters and to have the committee form­
ulate long range Plans for SIG Publications. Each editor attemps 
to represent fairlw, his or her respective SIG, based on feedback 
received at each swmPosium and received individuallw from members 
throughout the wear. The issues discussed, that are of significance 
to the RT-11 SIG are: 

1, changing the current newsletter Pricing structure to ensure that 
the Price wou Paw for a newsletter reflects the actual cost of Printing 
and distributing the newsletter wou receive 

2. the Possibilitw of altering the current sroupins of multiple SIGs 
within a sinsle newsletter 

3. improving the turn around time between swmPosium and scribed material 
appearing in the newsletters 

4. examining the Pos•ibilitw of chansins the current coPwriSht statement 
that aPPears in each newsletter 

In addition' Shelli Kiesling of the DECUS staff made a Presentation 
that exPlained the Process that each newsletter must So through once 
the DECUS office receives it from a newsletter editor. Shelli also 
Presented various tiPs that the newsletter editors should follow in order 
to avoid Putting uneccessarw delaws in the Process. I have included a 
diasrarn that Shelli save us that illustrates this Process. It should be 
noted that Shelli is the person behind the scenes that Performs the 
task of Setting all of the newsletters into a form that is readw to·be 
sent to the Printer. We should all thank her for a Job well done. 

Last wear the subscription fee for each newsletter was the same. This 
resulted in a newsletter that had two issues costing the same as a newsletter 
that had twelve issues. Thus, the subscribers to a newsletter offered bw the 
smaller SIGs were subsidizing the subscribers of the larser SIG's newsletters. 

The Proposed solution is to have each SIG's newsletter subscriPtion fee 
reflect the newsletter's costs to Publish which are determined bw 1. page 
count Per issue 2. number of issues Per wear and J. number of wearlw sub­
scribers, This will allow wou to Paw a fair Price for the information wou 
receive. Under this format, next wear's subscription to the 'Mini-Tasker' 
will cost aPProximatelw $14.00 , This fisure is based on publishing five 
issues of aPProximatelw sixtw Pases to the aPProxirnatelw 3,000 current 
subscribers. The ran~e of proJected costs for other newsletters were a low 
of $5,00 Ctwo issues a wear> and a hish of aPProximatelw $36.00 <twelve 
issues a wear), It was also recommended that subscribers ordering all of 
the newsletters will be offered a discount <the amount has not been determined 
wet), 

Item 2 does not affect the ·~ini-Tasker', It is Possible that the Basic 
SIG's newsletter will not be Published individuallw this wear and that the 
RSX and IAS SIG's newsletters will be Published individuallw this wear. 
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There was much discussing among the editors concerning the delaw in 
getting the scribe material from the St. Louis SwmPosium into our respective 
newsletters, This was a result in loSistic~l Problems related to Personnel 
changes in the scribe distribution chain. <This is a tYPical problem since 
we are a volunteer orsanization), However. the editors will be able to speed 
UP the scribe distribution Process in the future since we will be utilizing 
the DECUS Vax computer to aid in the scribe distribution Process. 

Item 4 is of concern to those Publication committee members that feel 
that the current COPYrisht statement which appears on newsletters is too 
restrictive. The committee decided to examine the current Policy in more 
dePth to ensure that if anw changes are made, they are in the best interest 
of the DECUS societw as a whole. 

As a unit, the Publications committee is striving to bring SIG members 
the highest aualitY newsletters at the lowest and fairest Prices. It should 
be noted that even with the initiation of the subscriPtion fee last Year• 
overall the Publication of newsletters lost money, But. experience is a great 
teacher. With the new Pricing schedule and a ~ear's exPerience. we intend to 
break even as a non-Profit organization should, 

As always, Your comments concerning the Publications meeting, the 'Mini­
Tasker' • or the RT-11 SIG are encourased and welcomed. 

Sincerely, 

USER INPUT 

A PHILOSOPHICAL ASIDE 

Ned W. Rhodes 

In doing some investigations concerning the use of Concurreat 
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 1 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 
is 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 I found the words interesting. Many times I have attempted 
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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 e~sier. The easiest way I 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! 
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Purpose: 

H. Haenen 
Dept. Clin. Neurology AZG 
P.O. Box 30.001 

Yours sincerely, 

9700 RB GRONINGEN / The Netherlands 

RT-11 DISK DATA CACHE 

Speedup of disk I/O in a transparent way by caching technique 

0 

Characteristics: 

Principle: 

Failsafe: 

Write cache: 

Software: 

Required: 

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

+ Applications run much faster as far as disk I/O 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 fqr floppy and TU58 users due to dramatic performance 

improvement. 

Direct Napping (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 occupied 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. 

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. 

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. I/O to disk area's cached in 
this way write to/read from only the VM: cache file. 

+ Code to update VM: handler (V4 or VS) 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 

+ RT-11 V4 or VS 
+ 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 VS 
supports upto 2 Mw on Q-bus. 

0 

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

8 



0 

Purpose: 

Hardware 
supported: 

Principle: 

Software: 

Required: 

RT-11 MULTIPROCESSOR AND DATA COMMUNICATION PACKAGE 

+Data Communication between RT-11 systems. 
+Transparent 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. 

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) 

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. 

+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 c~n 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. 

+ RT-11 V4 or VS 
+ Person installing the package should be familiar with system 

generation (it may be necessary to assemble, modifie and 
install a handler) 
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.TITLE FF 
FF.MAC program sends FormFeed and header line with time and date to LP: o·· 
R.H. nov 83 

; I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ; 

START:: 

1$: 

MEMOVR: 

Open 

LOADED: 

Error 

LFAILO: 

.MCALL .EXIT,.PRINT,.LOOKUP,.READW,.WRITW,.CLOSE,.SETTOP 

.MCALL .DATE,.DSTAT,.FETCH,.RELEAS 

.ENABL LC 

.GLOBL TIME 

MOV @llSO,RS ;Load RS with high program limit. 
.DSTAT /!STAT, llF ILO 
TST STAT+4 ;Handler already loaded? 
BNE LOADED 
MOV STAT+2,RO ;Handler size! 
ADD RS,RO ;New high limit needed! 
BCS MEMOVR 
MOV RO,-'-(SP) 
.SETTOP RO ;Do limit request. 
BCC 1$ 
TST (SP)+ 
.PRINT II SE TERR 
.EXIT 
CMP RO,(SP)+ ;Enough memory? 
BCS MEMOVR 
• FETCH RS, llF ILO 
BCC LOADED 
• PRINT /INOINST 
.EXIT 
.PRINT llNOMEM 
.EXIT 

channel to output device 

.LOOKUP llAREA, 110, llFILO 
BCS LFAILO 
JMP OK 

returns: 

.PRINT llNOLKO 

.EXIT 
;------------~----------------------
FILO: .RADSO /LP / 

.WORD 0,0,0 
;-----------------------------------
STAT: .BLKW 
NO INST: .ASCIZ 
NOMEM: 
SE TERR: 
NOLKO: 
IOERR: 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.EVEN 

4 
/?FF-F-LP: not in SYSTEM/ 
/?FF-F-Not enough memory!/ 
/?FF-F-.SETTOP error!/ 
/?FF-F-LOOKUP-Failure/ 
/?FF-W-IO error!/ 

10 
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OK: 

READY: 

EX: 

HRDERR: 

' 

CALL DATTIM 
.WRITW #AREA,#O,#BUFFER,#<BUFEND-BUFFER)/2,#0 
BCS HRDERR 

.CLOSE 110 
TST STAT+4 
BNE EX 
• RE LEAS llF IL 0 
.EXIT 

.PRINT llIOERR 
BR READY 

;Handler was loaded before? 
;If so, leave it! 

END OF MAIN 
; I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ; 

; Ascii header line follows (attention length must be EVEN;!!) 
. -----------------------------------------------------------' BUFFER: .BYTE 14,15 ;FF, CR 

.ASCII / *** NKG - AZG *** Printed at / ;YOU MAY CHANGE 
TIMSTR: .BLKB 8. ;TIME 

.ASCII I on I 
DATSTR: .BLKB 17. ;DATE 

.ASCII / *** NKG - AZG ***/ ;YOU MAY CHANGE THIS TEXT 

.BYTE 12,12,lS;LF, LF, CR 
BUFEND: .WORD 0 

AREA: .BLKW 5 

CNVASC: CLR RO 
DIV 1110., RO 
ADD II' O, RO 
ADD II' 0, Rl 
CMPB RO, 11'0 
BNE 1$ 
MOV If I ,RO 

1$: MOVB RO, (R4)+ 
MOVB Rl, (R4)+ 
RETURN 

.SBTTL 
DATTIM:: 

DATTIM 

MOV 
CALL 

llTIMARG, RS 
TIME 

R2=MONTH(l-12), Rl=DAY(l-31), R3=YEAR(MODULUS 100) 

DATE:: .DATE 

THIS TEXT 

MOV RO,R3 ;See Prog. Ref. 81-V4, pp. 2-26 
BEQ 1$ 
BIC ll"C37, R3 
ADD 1172., R3 
MOV RO,Rl 
ASL Rl 
ASL Rl 
ASL Rl 
SWAB Rl 
BIC lf"C37 ,Rl 
MOV RO,R2 
SWAB R2 
ASR R2 
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ASR R2 
BIC rc37 ,R2 

1$: MOV /IDATSTR, R4 
CALL CNVASC 
MOVB II' , (R4)+ 
DEC R2 
MOV R2,Rl 
ASL R2 
ASL R2 
ASL R2 
ASL Rl 
ASL Rl 
ADD Rl ,R2 
MOV /IMONTH,Rl 
ADD R2,Rl 
MOV lll2.,R2 

2$: MOVB (Rl )+, (R4)+ 
SOB R2,2$ 
MOV R3,Rl 
CALL CNVASC 
RETURN 

MONTH: .ASCII /January 
.ASCII /February 
.ASCII I March 
.ASCII I April 
.ASCII I May 
.ASCII I June 
.ASCII I July 
.ASCII I August 
.ASCII /September 
.ASCII I October 
.ASCII /November 
.ASCII /December 
.EVEN 

TIMARG: .WORD 0 
.WORD TIMSTR 

.END START 

;R4=date/tim pointer 

;*12. 

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

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

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

C Supported data types ar~ 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(l); Less than O, error occurred, else: 

c 
c 
c 

c 
c 

NINP(l); number 
NINP(2); number 
NINP(3); number 

File layout may be: 
-------------------

REALS red from input file, 
INTEGERS and/or OCTALS red from input file, 
BYTES and/or LOGICALS red from input file, 
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c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 

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 

by: 
3. LINES OF DATA indicated by previous key word. 
4. Data file should end with END keyword! 

Valid keywords: 
INTEGER -> Integer data follow 
REAL -> Real data follow 
BYTE -> Byte data follow 
LOGICAL -> Byte data T(true) or F(false) follow 
OCTAL -> Octal data follow (these are stored in Integer array) 

C Note: Max. nr. of values on one line is 10. 
C 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(l),BARR(l) 
DIMENSION FHLP(l0),FARR(l),IARR(l),NINP(3) 

INP=lO 
OPEN (UNIT=INP,NAME=FILNAM,TYPE='OLD' 
l,READONLY,ACCESS='SEQUENTIAL' ,ERR=2020) 

NINP(l )=O 
NINP(2)=0 
NINP(3)=0 

KEY=O !Data type unknown jet. 

C--------------------------Look for key word--------------------------C 

10 CALL GETSTR(INP,LINE,80,GETER) !Read one line from file. 
IF (GETER) GOTO 2000 

IF (INDEX(LINE,'REAL' ) .NE.O) GOTO 100 
IF (INDEX(LINE,'INTEGER').NE.O) GOTO 200 
IF (INDEX(LINE,'BYTE' ).NE.O) GOTO 300 
IF (INDEX(LINE, 'LOGICAL') .NE .0) GOTO 400 
IF (INDEX(LINE,'OCTAL' ).NE.O) GOTO 500 
IF (INDEX(LINE,'END' ).NE.O) GOTO 3000 

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

C-----------------------------Get REAL data---------------------------C 

100 KEY=l 

110 

CALL GETSTR(INP,LINE,80,GETER) 
IF (GETER) GOTO 2000 

CALL FFMT(LINE,FARR(NINP(l)+l),N,GETER) 
IF (GETER) GOTO 2010 
NINP(l)=NINP(l)+N 
GOTO 10 
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C----------------------------Get INTEGER data-------------------------C 

200 KEY=2 

210 

CALL GETSTR(INP,LINE,80,GETER) 
IF (GETER) GOTO 2000 

CALL FFMT(LINE,FHLP,N,GETER) 
IF (GETER) GOTO 2010 

DO 220 I=l,N 
220 IARR(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=l,N 

320 BARR(NINP(3)+I)=LINE(I) 
NINP(3)=NINP(3)+N 
GOTO 10 

C-------------------------Get LOGICAL(byte) data----------------------C 

400 

410 

422 

424 
425 
420 

.KEY=4 
CALL GETSTR(INP,LINE,80,GETER) 
IF (GETER) GOTO 2000 

N=LEN(LINE) !Do not copy null byte. 
DO 420 I=l,N 
IF (LINE(I).EQ.'T') GOTO 422 
IF (LINE(I).EQ.'F') GOTO 424 
GOTO 420 
BARR(NINP(3)+1)=.TRUE. 
GOTO 425 
BARR(NINP(3)+1)=.FALSE. 
NINP(3)=NINP(3)+1 
CONTINUE 
GOTO 10 

C----------------------------Get OCTAL data---------------------------C 

500 KEY=5 
CALL GETSTR(INP,LINE,80,GETER) 
IF (GETER) GOTO 2000 

510 I=O 
520 I=I+l 
530 IF (LINE(I).EQ."O) GOTO 10 !"O=O Line terminator 

IF (LINE(I).LT."60 .OR. LINE(I).GT. 11 71) GOTO 520 

540 

CALL ASCOCT(LINE(I),IARR(NINP(2)+1)) !Convert ASCII to octal value. 
NINP(2)=NINP(2)+1 

I=I+l !Skip converted digit string. 
IF (LINE(I).GE."60 .AND. LINE(I).LE."71) GOTO 540 
GOTO 530 

C------------------------------Error occurred---------------------------C 
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2000 NINP(l)=GETER !GETSTR error, see syslib routines. 
c 
C -1= End of file, -2=Hard error, -3=Too many input characters 
c 

IF (NINP(l).EQ.-2) GOTO 3010 !Hard error, skip close! 
GOTO 3000 

2010 NINP(l)=-10 !FFMT error. 
C----------------------------------Ready------------------------------C 

3000 CLOSE (UNIT=INP) 
3010 RETURN 
2020 NINP(l)=-11 !OPEN error. 

RETURN 
END 

Parameter file for program ERPLOT _ 
LOGICAL XDIREC (curve expansion V or H), MAXMIN (extrem marking) 
F T 
BYTE Title: 
This is an example 
INTEGER NRDIG (nr. digits V-scale), NSIG (nr. curves V, -l:NSIG=NCHAN) 
1 4 
INTEGER NFILES (nr. curves from different datafiles in one X-Y frame) 
1 
REAL AXLEN(l) X-as in cm., AXLEN(2) Y-as in cm. 
10 10 
REAL TICK(l) (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 Specif ie TBEGIN, 
-20 80 20 

TEND, X-TICK(ms.) for nR 

REAL Specif ie TBEGIN, TEND, X-TICK(ms.) for BER 
-10 10 4 
REAL Specifie TBEGIN, TEND, X-TICK(ms.) for GER 
0 0 0 
END 

DEC INPUT 

V5.1 of RT-11 and Its Software Now Run On Professional 300s 

RT-11• Disital's most POPular oPeratinS swstem• is now available 
on the Professional 300 Series of Personal workstations. With the 
announcement of RT-11 V5.l• the Professional 300 becomes the lowest-cost 
swstem that can run the PoPular RT-11 oPeratins swstem and its huse arraw 
of software. 

Small• fast, and effecient, RT-11 offers both runtime and develoPment 
environments within a sinsle swstem. It can handle both realtime and data 
Processing aPPlications, supports a varietw or comPilers(includins FORTRAN-77, 
APL• and Cl• and offers a full ranse of swstem utilities to make interactive 
Prosram development easier. 

Disital has sold over 80.000 RT-11 licenses. OEMs have sold thousands 
more RT-11 based swstems to their customers. RT-11 users benefit both from 
Disital's steadw development of the oPeratins swstem and from the huse arraw 
of software that third Parties now offer. 
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With Version 5,1, RT-11 users can take advantase of the Professional 300 
hardware• including its video bit map capability for Precise sraPhics. Version 
5.1 also includes a communications option CVTCOMl that allows anY RT-11 swstem 
to tie into a host system (either Disital or non-Disital) as an intellisent 
terminal. 

'A Darn Good Idea' 

Combinins RT-11 and the Professional 'is a darn Sood idea•' accordins to 
John Crowell, a V5.i field test user. Crowell• president of Crow4ell Ltd., of 
Los Alamos. N.M,, ~ses his professional runnins RT-11 'as an inexpensive dedi­
cated swstem' for develoPins aPPlication software. 

The RT-11/Professional,combination 'has the mass storaSe• the commun­
ications Port. and the transportable media' that he needs• Crowell saws, 

Crowell also expects to make sood use of VTCOM• and TRANSF, (serial line 
communication Prosram) 'Partlw in transmittins software I've develoPed to 
other tarset swstems.• He also suspects that 'the Pro's bit-maP sraPhics will 
be a sisnificant feature. I'm anticiPatins Puttins it to Sreat use,' 

Another user• Bob Walraven of the Universitw of California• has done 
software development under RT-11 by workins on a Professional 350 in his home. 
'It reallw is Sood old RT on the Pro,• he saws. 

'The Pro is verw auiet, it sits under mw desk, and has an excellent kew­
board+ It's a very convenient swstem for doins maJor conversion or develop­
ment work at home•' Walraven saws. 'I've used the TRANSF Program auite a lot. 
It's verw handy', 

Multiuser Development on RSX or VAX Swstems 

Anoth•r new Product, RTEM-11 v2.o, allows multiPle users to develop RT-11 
V5+1 soft~are on an RSX-11 or VAX/VMS swstem. APPiication Programs can be 
created• edited, assembled• linked, and debugged under RTEM-11 and the exe­
cuted under RT-11+ RTEM-11 creates an RT-11 enviroment on the host swstem. 
Users logging onto a host swstem can be Put directlw into RTEM-11 through 
startup files. This allows develoPers to work with RTEM-11 without havins 
to know the host operating swstem itself, 

Transferring APPiication Prosrams from PDP-lls 

Customers with PDP-11 swstems maw want to transfer existing files to 
MICRO/PDP-11 and Professional 300 swstems that use RX50 floppy disks. RT-11 
V5.1 Provides a simPle• inexpensive solution to this Problem. The VTCOM 
Prosram Provides ASCII file transfer with a Digital or non-Digital host. 
The TRANSF Program Provides ASCII and binarw file transfers between RT-11• 
RTEM-11 <runnins under RSX or VMSlr CTS-300r TSX-PLUS , and RT-11 swstems. 

New Features 

RT-11 V5,1 contains the full sit of RT-11 featuresr which include 
automated customer installation• Concise Command Languase CCCL>• User­
Definable Command Linkage <UCL>• indirect control file Processor <IND>r 
single-line editing, logical disk subsetting, virtual memory handlerr and 
the BACKUP utility Program. 

In addition to VTCOMr Version 5.1 also offers the Transparent Spooling 
Package <SPOOL>• Provides simultaneous outPut to Printers (or anw other 
RT-11 serial device) concurrent with other swstem actions, The user can 
operate SPOOL without having to command and control spooler actions directly, 
Swstem oPeration remains consistent in both the spooled and non-spooled 
environment. 
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Another new Prosram. SETUP, uses simPle• Enslish commands to set 
oPerator modes for the Professional terminal and time-of-da~ clock, the 
VTlOO famil~ of terminals• and the LASO and LAlOO serial printers. SETUP 
is esPecialls useful for settins video characteristics bs includins setuP 
commands in startup indirect command files, 

SETUP Provides all of the hardware setuP features normalls used with 
VT100 terminals. 

Professional 300 or MICRO/PDP-11 

Both the MICRO/PDP-11 and the Professional 300 Series now run RT-11. 
Each offers its own advantases. The Professional offers the lowest-cost 
hardware for RT-11 users• Plus its award-winnins ersonomic desiSn• and 
its bit-map sraPhics caPabilit~. The MICRO/PDP-11 offers comPatibilits 
with Disital's Q-Bus Peripherals• a more standard PDP-11 architecture• 
memor~ exPansion UP to four Mbstes and a multiuser environment under 
CTS-300 or TSX-PLUS, 

f~vai la bi 1 i t·,J 

RT-11 Version 5.1 is available now. 

TSX-PLUS is a trademark of SIH Computer Sssterns. 

USER REQUESTS 

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

I 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 XMODFJ1 to receive a long (\ile. 

0 
~ 

\! cV().,., vl CLc I 
Julian H. Unger fJ/ 
JiMF Geo Space Corp. 

V
. P. 0. Box 36374 

'Houston, TX 77036 
( 713) 666-1611 , 
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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, VS.0 

Source Language: FORTRAN IV 

Memory Required: Approximately 800 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 FORrRAN 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 o· 
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. ll-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), 
600' 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 V3.0 or later 

Source Language: MACR0-11 

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 \I 
considerable trouble was taken by the original author to enhance 
the ~peed of the sorting. 
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SORT was written by Darrell Whimp during his student days at St. 
P7ter's Lu~heran C~ll7ge, Bri:bane. It has been given to DECUS 
with the kind permission of himself and the computing department 
at St. Peter's. 

Documentation on magnetic media. 

Media (Service Charge Code): Floppy Diskette (KA), 
6~0' Magtape (MA) 

Complete File Sort Utility 

Version: V3.0, August 1983 

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

Revising Author: John M. Crowell, Crow4ell, Ltd., Los Alamos, NM 

Operating System: RT-11 VS.0 

Source Language: MACR0-11 

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: 
1. Repl,acement of redundant code with subroutines. 
2. Streamlined conversion between binary and ASCII decimal. 
3. More efficient file I/O and data storage. · 
4. Run-time allocation of buffer space and Tag Array storage. 

The results of these revisions are: 
1. Up to 30% increase in maximum number of sorted records. 
2. Size reduction of SAV image from 60 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 (KA), 
600' Magtape (MA) 
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RETCON 

Version: July 1983 

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

Operating System: RT-11 V4.0 

Source Language: FORTRAN IV 

Memory Required: 10KB 

This program displays the contents of the Reticon RSB~320 
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 magn~tic media. 

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

FTALK 

Version: · Vl.0, July 1983 

Author: Timothy W. Coressel, Rockwell International, Golden, CO ()_ 

Operating System: RT-11 VS.0 

Source Language: MACR0-11 

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), ~00' Magtape (MA) 
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MACR0-11 Input/Output MACRO Subroutines Library 

Version: Vl.0, July 1983 

Author: Rodney Schaerer, St. Mary Medical Center, Long Beach, CA 

Operating System: RT-11 VS.0 

Source Language: MACR0-11 

Memory Required: 6144KW 

Other Software Required: RT-11 Librarian Utility 

This package creates an RT-11 Macro-11 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 A - 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): 

TTLIB: VT100 Library Routines 

Version: V2.0, July 1983 

Write-Up and Listing (DA), Floppy 
Diskette (KA), 600' Magtape (MA) 

Author: Chester Wilson, Charleville, Australia 

Operating System: RT-11 V3.0 or later 

Source Language: MACR0-11 

TTL!~ is a Library of programs to conveniently control a VT100 
terminal i~ ~NS~ mode. Routines allow drawing boxes and lines, 
curso: positio~ing, screen appearance, video attributes, screen 
and_l~n7 clearing, scre7n and keyboard behavior, graphic 
facilities, assorted heights and widths, tab setting and clearing, 
and reporting cursor position. 

This 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 DE~US c compiler 
(DECUS No. ll-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: MACR0-11 

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 0 
float values (single precision) to octal and vice versa, clear . 
ring buffer. Except for multiuser I/O functions the extension 
routines can also be applied under BASIC-11. 

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), 600' Magtape (MA) 

RECOVR: An RT-11 Directory Restore Utility 

Version: Vl.0, 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 !NIT/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 V4.0. Not guaranteed 
to work under earlier versions. Magtapes and cassettes are not 
supported. 

Documentation on magnetic media. 

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

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

Version: Vl.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: MACR0-11 

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 
RX01, RX02, RL01, RL02, Magtape, RK05, RK06 and RK07. 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: Vl.0, June 1983 

Author: Robert A. Malseed, Albuquerque, NM 

Operating System: RT-11 V4.0 

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 

·J 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. 

Documentatio11 on magnetic media. 

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

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 

revision 
ll-SP-18 

Operating System: RSTS/E V7.2/V8.0, RSX-llM V4.0, RSX-llM-PLUS, 
RT-11 V4.0, VAX/VMS V3.2, TSX-PLUS V2.2/3.~. 

Source Language: c, MACR0-11 

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} 
'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 I/O 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 20 1 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 R~TS/E V7.2/V8.0, RSX-llM V4.0, RT-11 V4.0, VMS V3.l -
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 ll-SP-18 (PC), for the 2400' Magtape, DOS-11 format. 
- Order 11-SP-lBB (EB) , for the DECUS C Language Changes and 

Compiler Reference Manual. 
- Order 11-SP-lBC (EC), for the Utility Library Reference Manual. 
- Order 11-SP-lBD (EC), for the Tool Library Reference Manual. 
- Order 11-SP-lBE (EA), for the AS Assembler Manual for the 

PDP-11. 
- Order 11-SP-lBF (ED), for the Compiler and Library Software 

Support Manual. 

Restrictions: DECUS C supports a ~ubset 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: DOS-11 

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

MACRO Package for MACR0-11 to Assemble Motorola 680X Code 

Version: September 1983 

Author: Alan R. Baldwin, Kent State University, Kent, OH 

Operating System: RT-11 V4.0 

Source Language: MACR0-11 

Memory Required: 28KW 

new 
11-663 

This package contains four(4) sets of MACR0-11 macos to interpret 
Motorola 6800(68A2 and 6808), ~801(6803), ~805, and 6809 
mnemonics. As is normal in MACR0-11, 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 MACR0-11 generated Octal 
listings. 
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Several 6800 and 6809 programs are included as coding examples, 
these include: (1) LOADER, a 'DEC' .LDA format absolute binary 
loader for the 11800, (2) 11821A, a general purpose Motorola ~821 
PIA I/O handler (6800 code), (3) 8250A, a general purpose NATIONAL 
INS8250 ACE serial-port I/O handler (lj800 code), (4) MCl1845, a 
general purpose MOTOROLA 6845 CRT controller handler (6809 code), 
and (5) NS8250, a general purpose NATIONAL INS8250 ACE serial-port o. -
handler (6809 code). ·. 

Documentation on magnetic media. 

Media (Service Charge Code): Floppy Diskette (KA), 
i;00 1 Magtape (MA) 

Format: RT-11 

Keywords: MACR0-11, Motorola 
680X Code 
Operating System Index: RT-11 

ADCON: A/D Conversions Package for Use with ADVll-C and KWVll-C 

Version: Vl.0, August 1983 

Author: G. c. Scott, Trenton, NJ 

Operating System: RT-llSJ V4.0 

Source Language: FORTRAN IV, MACR0-11 

Memory Required: 21KW 

Other Software Required: DUMP Utility Program 

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

ADCON is a software package which can be used with Digital 
Equipment Corporation's ADVll-C analog-to-digital conversion and 
KWVll-C programmable realtim~ clock pc boards. The 
characteristics of the software include: (1) digitizations from 
the 8 differential analog input channels, (2) up to lkRz sampling 
rates, (3) software programmable gain, (4) 12 bit data resolution, 
and (5) de 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 MACR0-11 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 MACR0-11 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), 
i;00' Magtape (~A) 
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Format: RT-11 

Keywords: Analog to Digital 
Conversions 
Operating System Index: RT-11 

PB: Device Handler for Data I/O System 19 Prom Programmer 

Version: July 1981 

new 
11-~~5 

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

Operating System: RT-11 V4.A, VS.A 

Source Language: MACRO-ll 

~emory Required: 582 words 

Special Hardware Required: Data I/O System 19 Universal 
Programmer 99A-1900 

This handler was derived from Digital Equipment Corporation's PCll 
high speed paper tape reader in order to allow for 
device-indepennent execution of file and command transfer via 
PIP.S~V to and from the D~TA I/O SYSTEM 19 UNIVERS~L PROGRAMMER 
99A-l9~q via a DLVll-J line at address l7~S2A and vector·12A. 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), 
600' Magtape (MA) 

Format: RT-11 

Keywords: Prom Programmer, 
RT-ll Device Driver 
Operating System Index: RT-11 
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APL-11 Vl.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 IV, MACR0-11 

Memory Required: 56KB 

new 
11-631 

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. Bac~up 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'. SAV files are included in the 
distribution. 

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 Vl) considered more reliable than APL-11 V2. SAV files 
only. Sources not available. 

0 

4. APL utilities include file handling, fancy character bar Cl 
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. 11-490) 
which is not included with this package. The sources for APL Vl 
are not included. 

Associated Documentation: FOR APL-11 documentation order the 
APL-11 Vl RSTS/E Digital manual: AA-5076A-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 VS 

Source Language: BASIC-PLUS, FORTRAN IV, MACR0-11 

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

Special Hardware Required: If 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 methoa used for tapes from 
recent sympo~ia). An annotated directory, TAPE.DIR, is the first 
file, and the file READ~E.lST 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 s. 

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 VS 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. 
10. A plotting package which will generate 2- and 3-dimensional 

graphs on TEKTRONIX-compatible terminals, and Bausch & Lomb 
plotters. Written in FORTRAN-IV. 

11. 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 material has not been checked 
or reviewed. 

Restrictions: For DSKLIB, the sources have not been released. 
For PARSE, the sources were submitted as a seperate DECUS 
submission (DECUS No. 11-662). 

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

Media (Service Charge Code): Write-Up (AA), 2400' Magtape (PS) 

Format: RT-11 

SP: Serial .Port I/O Handler 

Version: September 1983 

Keywords: RT-11 - Symposium 
Tape 
Operating System Index: RT-11 

new 
11-'172 

Author: Ray Brownrigg, D.S.I.R., Wellington, New Zealand 

Operating System: RT-11 V4.0, TSX-PLUS V3.l 

Source Language: MACR0-11 

Memory Required: Aproximately l.0KB - l.SKB 

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

The SP handler provides for full duplex I/O on up to eight serial 
interface ports at one time. In particular, single character 
transfers are possible, without the overhead of multiple I/O 
requests, and without the need for privileged mapping on the user 
program (which would provide access to the I/O 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/O, 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-llXM and TSX-Plus applications. A user's manual is 
included as documentation on the media. 
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Restrictions: RT-llSJ must have Device I/O Timeout support 
enabled. 

Documentation on magnetic media. 

~edia (Service Charge Code): Floppy Diskette (KA), 
600' 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 - December 10-14 Anaheim, California 
1985 Spring - May 27-Jl 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 - Novo 29 - Dec. 4 Anaheim, California 

CINCINNATI PREVIEW 

Ned W. Rhodes 

I would like to preview the sessions that will be presented at 
the Cincinnati sympooia. 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 
to try and do so. 
to meet the RT-11 
with other RT-11 
lems solved. 

attended a symposia, let me encourage you 
They are worth the effort. You will be able 

development team and exchange information 
users. It is a good place to get your prob-

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 a~tempt to find someone who can. 
The symposia is very much a user driven event. 

And, if you will be attending future symposia, and are inter­
ested in helping out, let me know as I am always in need of 
session chairmen for the sessions. T~e job of the session 
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c~airman is to introduce the speaker a~d to fill out an evalu­
ation form. It is very little work, and you get to meet new 
people. If you are interested, let me know. 

~~e 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 ~f RT-11 Library Files. The evening will 
conclude with a look at TSX-Plus Shared Run-time Systems. 
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 
Flash 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 PR0-350 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 
PR0-350. 

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/O 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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FRIDAY 

The symposia concludes with the RT-11 User Feedback session 
that features responses from Digital concerning "wish list" 
items that were submitted during the week. Planning for the 
next symposia is then started at the wrap session. 

I hope that you can see some sessions that will be of interest 
to you and I hope that you can make the convention. 

The followins RT-11 related sessions at the SPrinS 1984 DECUS 
s~mPosium at Cincinnatti will be scribed for the 'Mini-Tasker', 

l • 
2 + 

3. 
4. 
1::-

~·. 
6 + 
. .., 
/ • 
8. 
9. 

l 0. 
11 • 

RT-11/TSX-Plus ComPatabilits Issues 
Accessins Memors Above 56Kb From RT-11 FORTRAN 
Fn -- l l On T he P F\O -- 3 5 O P a rH:· J. Ar; d Q & ti 
TSX-Plus Internals 
How To Develop RT-11 Device HandJ.ers 
RT-11 Product Panel And Overview Of Current Release 
IND APPiications Tutorial 
Usins TSX-Plus Shared Run-Time Ssstems 
ImProvinS Performance Of RT-11 FORTRAN Prosrams 
TSX-Plus Real Time I/O Techni8ues 
TSX--Plus Masic 

If Possible' these RT-11 related sessions will also be scribed for 
the "Mini-Tasker". 

l. A User Command Lansuase With TSX-Plus - Like Comm~nd File ProcessinS 
2. Combattin~ Flash Floods With PDP-ll's 
3. User Written Lock Manaser For RT-11 
4. A FORTRAN PromPtins Library 
5. A ChallensinS Data Ac8uisition Problem Solved B~ RT-11 
6. RT-11 User APPlication Workshop 
7. RT-11 User Command Linkase 
8. RT-11 Users SPeakout 
9. RT-11 Librar~ FiJ.es 

10+ How RT-11 Was Put On A Professional 350 
11. Disital Compares RT-11 To CP/M And MS-DOS 
12. RT-11 Lansuame And Lasered Product Panel 
13. Fast Access Of Extended Memory For Nuclear Masnetic Resonance CNMR> 
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Past Symposium Information 
title RT-11 DIRECTORY STRUCTURES INTERNALS 

speaker Martin Gent.rs 

chair 

DiSital E8uiPment Corporation 
Masnard M,~, 

Jack C J'O~~e 11 
L()~~ ~1lamo~:. L.:::b:::. 
Los f.1lamos,• NM 

scribe Gavin Perrs 

The information from this PaPer is documented in the Software 
Support Manual, ChaPter 9. 

RT-11 has the simplest directory of all the DEC oPeratins 
sYstems. All RT-11 files are contiguous. File space is allocated 
i n 5 1 2 b ::i t t=! u n i t s c a 1 1 E· d b 1 o ck s , An F\T - 11. f i 1 f;' c a n ,no t b e 
extended unless there is emPt::i (free) space followins the file on 
the disk. RT-11 files can not sPan volumes. It is due to these 
characteristics that the directory structure is so simPle. 

Ever'::! device is divided into blocks. At least the first 8 blocks 
are reserved (for larSer devices UP to 60 more blocks may be used 
for directQ~Y sesments), The first block is called the boot 
block and contains the Primary bootstrap on a bootable volume. 
If the volume can't be booted RT-11 will come back with "NO BOOT 
ON VOLUME" error when sou trY to boot that device. The second 
block ls the home block and is discussed below. Blocks 2 throush 
5 are reserved bY DEC and contain the secondary bootstrap on 
boot.able volumes otherwise the~ will be full of sarbase. Block 6 
is the beSinnins of the directors and the directory continues two 
blncks Per sesment to the end of the directory, The next block 
will be the first block of the first file on the device. The 
size of the directors is set when a volume is initialized. The 
prosram which initializes the volu~e CDUP) decides a default size 
for the directory dePendant on the size of the device; this can 
be overridden with the /SEG:n switch to the INITialize command. 
(e,g, INIT/SEG!4 will force 4 directory sesments CB blocks> to be 
put on the disk.) 

The home block contains a bad block rePlacement table of 128 
bstes which allo~s bad blocks on a device to be replaced with 
sPare Sood blocks. Not all devices support this oPtion; RL02s do 
but floPPies don't. On an RL02 there are 10 blocks which can be 
used for bad block replacement; larser disks can have more spare 
blocks. The table entries consist of the bad block address (a 

16-bit word) followed bs the rePlacement block address; a 0 word 
ends the table. The boot, home and directors blocks must be Sood 
to use a volume for ob~ious reasons; anY data block can be 
replaced. <The next entry in the home block <octal 204 to 251> is 
the !NIT/RESTORE data,) When a volume is initialized the first 
directors entry is copied to this area before it is zeroed out. 
Thus a. mistakenly initialized volume can be restored bs simPlY 
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coPYinS the information here back into the first directory 
sesment. BUP <V5 Backup Utility Prosram) sets to use bytes 252 
throush 273. RTEM data is stored in bytes 700 to 703. The Pack 
cluster size is in the word at 722-723 and is always 1 for RT-11. 
The next word contains the block number of the first sesment 
<which for RT-11 is alwaYs block 6). Followins this is the system 
version (directory tYPe) in RAD-50 ( 1 VOS 1

) in version 4 and 
version 3B it was 1 V3B 1 this word should not have been chansed 
since the directory structure wasn't chansed. But since it was 
version 4 and earlier can not read a disk initialized under vs. 
If You have to use volumes on both V5 and V4 ssstems initialize 
the volumes on the V4 system and YOU can use them on either 
system. If You forsot to do this and have a VS disk to read on a 
V4 system (and no access to the VS for a simPle copy) then it is 
still Possible to set at that disk+ Usins SIPP oPen the volume 
and Patch the bytes in block 1 offset 726 to read 1 V3B 1 in 
RAD-50. The next bytes contain the volume ID in'Ascii+ The 
default volume ID is 1 RT11A "+This is followed bY the owner name 
which defaults to 12 blanks. The next field is the system ident­
ification 1 DECRT11A • and finally there is the block checksum+ 
Except for the block replacement table most of the home block is 
unused by most of the normal RT11 utilities. 

The directory itself is modified by the user <User Service 
Routines), DUP <Disk Utility Prosram), and BUP <Backup Utility 
Prosram>. JOAT (Jack-of-All-Trades) in RTEM1 RSTS File Transfer 
<FIT> and RSX/VMS File CX>transfer CFLX> can also modify the 
directory of an RT-11 volume. 

The directory starts in block 6 and maY have 1 to 31 sesments. 
There are two blocks Per sesment (1024 bYtes>. Each active 
sesment has a header and one or more entries. A directory sesment 
has a five word header, UP to 72 entries and an end of sesment 
entry, The sesment header's first word is the total ~Jmber of 
sesments Conly used on the first sesment>. The next ~ord is the 
link to the next sesment Cthe sesments are not necessarily 
consecutive on the disk because a full sesment can be sPlit>. 
This word will be 0 if this is the last sesment. For the first 
sesment onlY the next word contains the hishest active sesment. 

The next word tells how mans extra bytes are in each directory 
entry (this is normally 0 to allow the most entries in the 
directory but is user definable with the !NIT command>. Finally 
the last word is the first data block number for this sesment+ 

Each directory entry contains at least 7 words. The first word is 
the status word which tells whether this file is tentative' 
emPtY, permanent, or the end of the sesment+ The next two words 
contain the file name in RAD-50 followed bY a word with the file 
type in RAD-50. CRAD-50 is a way to saueeze 3 characters into a 
word instead of allowins onlY 2 (bytes> as in ~scii; that's whY 
file names can onlY have letters and numbers in the name since 
RAD-50 is limited to SO octal (40 decimal> characters in the 
character set.) The next word is the file lensth in blocks+ For 
a tentative file the next word contains a bYte for the Job which 
is attached to it <FB or XM> and the other bwte contains the 
channel which is attached to that file. For other than tentat~ve 
entries this word is unused but still reserved bY DEC CI bet if 
we tried real hard we could set them to put the createion time 
here if thew don't have anY other Plans for the word in permanent 
files.) The next word is the creation date in DEC format (for 
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permanent and tentative files onlY)+ This is the end of the entry 
unless there are optional extra words included in the entries as 
specified by the first sesment header's third word. 

The main difference between the different entry tYPes is the 
status word and which of the other words are used or isnored+ A 
Permanent entry has the status word 2000 octal or 102000 for a 
Protected file. A tentative entry has 400 a~ it's status word. An 
emPtY entry has the status 1000, a lensth, and the rest is 
isnored. When a file is deleted the status word is simPlY chansed 
from 2000 to 1000. That is whY it is so easy to undelete a file 
in RT if it has been deleted in error. TYPins DIR/DEL will 
disPlaY the names of files that have emPtY entries and their 
locations and size in decimal. A CREATE/START:nnn 
filename.typ[sizeJ c~mmand will then recreate the file. This 
must of course be done before the file has been written over with 
another file or the directory soueezed which cleans out all the 
embedded 'emPtY' files. Since the consolidation Process Puts all 
the contisuous emPtY files tosether under one entry, the files 
shown as deleted may be bisser than the file that was deleted, or 
the file name maY not appear if it had an empty file Precedins it 
in the directory before it was deleted. The moral is be sure to 
check (with DUMP or TYPE.) to be sure that the file recovered is 
the same version as the file wanted. 

Under RTEM there is a filler "entrY which looks like a protected 
file <status word 102000) except that the lensth is o. This entry 
marks the end of the shared area of RTEM. The end of sesment 
entry consists of the status word 4000, the rest of the entry is 
unused. 

For file operations RT Provides the following Prosrammed 
reouests which are performed in the user. These are the routines 
that the monitor commands (e.s. CLOSE> and utilities (e.g. PIP> 
use to maniPulate the directory: 

.CLOSE Causes the tentative entrY open on the channel 
sPeecified to become Permanent. If the reouested 
Job-channel doesn't exist it returns an error • 

• DELETE Removes a Permanent entry by chansins it to an empty 
<the status word is chansed to 1000 octal>. 

+ENTER Allocates space for a file and createes a tentative 
entry • 

• FPROT Chanses the file Protection bit in a permanent entrY+ 

.LOOKUP Search~s the directorY for a Permanent entry with the 
name specified • 

• PURGE disassociates a channel from a tentative entrw • 

• RENAME Chanses the file name or tYPe words in a permanent 
entrw. 

+SFDATE Chanses the createion date in a Permanent entry. 

The Disk Utilitw Program DUP has the followin~ file operations: 

CREATE 

EXTEND 

Make file and set size. 

Make a file larser if Possible. 
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INITIALIZE Make director~ emPt~ (createe new director~). 

SQUEEZE CoruPact the directory and the files 
(consolidate free space). 

UNINITIALIZE Restore old director~ <INIT/RESTORE>. 

title RT-11 XM New User 

speaker Gres Adams 

cha i T' 

Disital EauiPment Corporation 
Ma~nard, Mass. 

I.I i l J. i am W a H. e r 
Sandia Labs 
Albuc~1Jeraue NM 

scribe Gavin Perr~ 

RT-11 XM, the extended memor~ monitor, has been imProved+ The PC 
version of RT can run the FB monitor or XM, but not SJ. Because 
of this limitation DEC has decided to make the XM version as eas~ 
to use as Possible+ Since the PDP-11 is a 16 bit machine with a 
16 bit ProSram Counter CPC) it can onl~ address 64k. Each b~te is 
addressable for 64k b~tes or only 32k 16-bit words of address 
sPace for a Pro~ram Ck= 1024). The basic PDP-11 bus la~out is to 
have memor~ from 0 to 157777 octal C56K) and the I/O Pase from 
160000 to 177777 <BK>. At the toP of memor~ is the SY: handler 
and below tha~ is RMON. Below RMON and an~ other loaded handlers 
is the free (user available) memor~. This address is called 
GYSLDW. 

0 The Problf:~m is that ~:01..1 don't know the value of SYSL.OW. <It 
varies from ssstem to ssstem.) A save file disk image so~s from 0 
to .LIMIT. Under SJ when runnins an imase, it is maPPed directly 
location for location into memors. <If .LIMIT is Sreater than 
SYSLOW the Prosram is too bis to load and run.> Normalls there is 
space between the +LIMIT <top of the Prosram) and SYSLOW (the 
bottom of the ssstem). The Prosrammed reauest .SETTOP allows the 
space between the s~st~m and the Prosram to be accessed in SJ or 
FB for variable space, etc. This is done automaticall~ in BASIC 
or FORTRAN. In MACRO the Prosram will have to fisure out how 
much sPace is there, The linker provides the constant .LIMIT 
which is the actual top of the linked Prosram includins any 
librars routines that were linked in at the end of the Prosram. 
After callins .SETTOP the Prosram can subtract .LIMIT from RO to 
find the amount of free sPace. 

There are three different sizes of memory available for the 
various PDP-11 machines, The PDP 11/20 and the Tli are unmapped 
and thus Provide a total of 16-bits or 64K b~tes of memor~. The 
PDP 11/23, 11;34, 11/44 Provide the extended 18 bit bus which can 
address 256K bytes of memor~ with the hel2 of a KT11 Memory 
Manasement Unit CMMU>. The PDP 11/70, 11/23+, and 11/73 machines 
have extended the bus to 22 bits for a tot~l addressable sPace of 

4 M b ·~ t e s ( 4 X l 0 2 4 X l 0 2 4 ) · c.: f'1 d a si a i r1 <:': t< T 1 J. o r f.~ o u i v a 1 en t MM U , 
~, Under XM the Prosram must still fit into 64K b~tes of address 
'.. ~ ~ space (includin~ the I/O Pa~e) but addresses of SAVe files are no 

lon~er maPPed one for one into meffiors unless it has Privilesed 
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maPPins. The save imase soes into virtual sPace somewhere in 
memory and there is much more free sPace. Only the .SAV Part of 
the memory is visible in the maPPed resion; any attempt to access 
outside this resion sives a MMU fault. There are several waYs to 
access the extra memory in an extended bus system. FORTRAN 
virtual arraYs can reside in extended memory. The UM: handler can 
be used to allow the extra memory to look like a verY fast disk. 
<The VM: device is bootable under SJ or FB but not XM.> The 
prosram can issue Prosrammed reauests to ac~ess extended memorY. 
(This can cause the sYstem to crash if the monitor sets hit by 
the data Put into upper memory.) Finally, virtual overlays allow 
the Prosram to act like a normal overlaYed prosram except that 
instead of swaPPins the overlay in from the disk to execute it' 
the memory map is switched to maP the sesment into the prosram 
sPace. This is a mu6h faster way to set larse Prosrams to run. 
To link a Prosram with virtual overlays, Just use the /V:n switch 
at link time instead of the /O:n switch for the overlay sesments. 
The main difference between normal overlays and the virtual 
overlay is that since a new copy is not read in at each call to 
the sesment, if the code is self-modifYins or contains variables, 
they will need to be reinitialized, since chanses stay chansed. 
The normal restriction that subProsrams in the same overlay 
sesment can't call each,other still aPPlies. 

A virtual overlaid Job contains 'VIR' in RAD-50 in word 0 of the 
.SAU imase, and .LIMIT is set to the next 4K word boundary. This 
can cause some bis holes in the Prosram space. One simple 
solution is to concatenate all th~ ov•rlays into 
one bis sesruent which maY take less sPace than several 
consecutive sesments on 4K word boundaries. This way the Prosram 
will not be·swapped out and it can run verY fast even thoush it 
is biSSer than would fit into the normal 56K bYtes available. 

Usins the prosrammed reauests .CRAW, .CRRG, and .MAP, the Prosram 
can access extended memory itself. With .CRAW an address window 
into extended memory is created. A .CRRG reauest asks for a 
resion of a specified size in extended memory. Finally a +MAP 
reauest will associate a Prosram virtual address with a PhYsical 
address. This method of accessins extended memory is for th~ 
more exPerienced MACRO Prosrammer. More information is available 
in the Software SuPPort Manual. 

title Ethernet LAN for UNIX and RT-11 

spe•ker John Barr 
University of Montana 
Missoula, Montana 

scribe Bill Jackson 

The University of Montana had imPlemented an Ethernet connectins 
a VAX 11/750 and multiPle PDP-11's. The network uses 3Com 
hardware for Unibus and Q-bus sYstems. All software was 
developed at the University because of the uniaue reauirements of 
their aPPlications. The net Provides services for both UNIX and 
RT users. Services include: 

virtual Terminals - unix users can access the VAX from an~ 
terminal location on the network. 

Virtual Disks - RT users can access areas of the VAX's unix 
file s~stem as losical devices. This also leads to sharins of 
'disks' amons RT systems. 
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Print Server - All users can transfer files to the VAX for 
SPoolins onto the line Printer. 

Time and Date Server - The RT users have their sYstem dates 
and time initialized b'::I the UNIX s\:!stem when they <RT)' boot •JP. 

Graphics DisPla'::I Server - Users can share access to the 
!~raPhics devic~?. 

The implementation of the network software was done bY an 
undersraduate and took aPProximatel\:! 2 student months (4 man 
months?)+ The most sisnificant Problem encountered was the 
inability of Processes in the UNIX system to block while waitinS 
for multiple events. To solve this Problem a 'rendezvous DRIVER' 
was constructed which allowed for the central Ethernet Process to 
communicate with workins Processes throush PiPelines to transfer 
the ne~essar'::I control information. 

The onl'::I software reBuired on the RT-system were the aPPlication 
tools to read from the Ethernet and interface to the users' and 
the Ethernet Device Driver. The Ethernet device driver is very 
similar to a standard disk driver' but it does it's I/O with the 
Ethernet AdaPter. 

Problems exist in the basic PhilosoPhY of the network if hiSher 
level functions were to become reouired. The basic attitude in 
the current system was to Set somethinS to satisf~ the immediate 

neeas witn ava11ac1e ft~•dW•~~ ana some au1cK' software 
techniaues and Sain experience with Ethernet. Future development 
is exPected to reinvent existing software while desisnins in more 
saPhisticated mechanisms+ 

t:i. tl e HOW THE J-11 STACKS UP AGAINST OTHER PROCESSORS 

speaker David E. Bachschmid 
Household Data Services 
r.:e~;;ton, VA 

scribe Gavin Perrs 

The new DEC PDP-11/70 on a chip, the J-11 was compared with the 
toP of the line microProcessors from other maJor manufacturers. 
These include National Semiconductor 160321 Zilos's zsooo, the 
8086, 80186 and 80286 from Intel, and Motorola's 68000. The 
features and architecture of each of these Processors were 
described and then the results of several benchmarks were 
P rt:~sentf.~d, 

The J-11 features resident memors manasement with 4 mesabwtes of 
address space, directl~ addressins 64k bstes of PfOSram sPace and 
64k bytes of data sPace. There are three levels of memors 
Protection in a nrulti--user multi-taskins environmf.~nt! 
SuPervisor mode~ Kernal made and User· mode. A comPrehensive 
orthosonal instruction set of 140 instructions includes 
floatins Paint <FP11) on the chip, It is comPatible with 
the PDP-11 s~stem software since it imPlements a superset of the 
11/70 instruction set. 

,<" 

\J The hish F-erformanci::~ <:::-':.istPm oriE·nted architE·cture include~. a 
PiPelined architecture and a 32-bit internal data Path. The J-11 
SUPPorts optional cache memor~ ~a must for hi~h performance 
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ssstems), multi-processor operation, and a coProcessor interface. 
Other features in this high Performance Package include 
microdiasnostics1 clock seneration1 22-bit console Octal 
Debussins Techni8ue CODT) and DMA arbitration. 

The J--11 is a .~o Pin 1.4 inch DIP consisting of two silicon chiP"> ~-

on a sinsle eis.H1t la~er cer'amic chiP car·rier. The first board ', 
level Product (the 11/73) runs at 3 to 5 times the speed of an 
LSI 11/23. The full 11/70 instruction set is imPlemented 
includins 2 resister sets and 6 floating Point accumulators (64 
bits), A CPU error resister identifies illesal halts, address 
errors' non-existent memor~r I/O bus timeouts and stack 
violations. 

The National 16000 series is implemented in a three chiP set. The 
CPU chiP which is housed in a 48 Pin Packase, has 8 32-bit 
Seneral PurPose resisters, 6 special Purpose 24-bit resisters 
(pc, Stack Base etc) and two 16-bit resisters <status and 
module), The NS16081 floatins Point unit <FPU> has a 32-bit 
floatins Point status and eisht 32-bit resisters. The FPLJ 

Provide~:. jj. and •• ''°' i.11• llPU f'of'-.~\ but not tl1e 80 tH"\ .,,,..,, 
and comes in a 24 Pin rackase. The NS16082 Memory Manasement Unit 
translates the virtual addresses of the CPU to Ph~sical addresses 
in main rnemors and contains a 32 entr~ translation cache alons 
with a resister file block and a debussinS block. A virtual that 
is in the associative cache can be transported to Ph~sical 
address in 1 clock c~cle (100NS), a Pase table entr~ fetch takes 
UP to 20 cscles and finalls a Pa~e swap is time dependant on the 
disk and DMA's speed. The MMU comes in a 48 Pin Packase. There 
are Plans for full 32-bit Processors, NS32032 and NS32132. 

Tht:! 
and 

Zilos Z8000 comes in two versions 
a 48 Pin Packase <Z8001). It has. 

a 40 Pin Packase <Z8002) 
8 16-bit resisters each of 

which can be addressed as seParate 8 bit resisters (low b~te, 
iiish b~te), 6 16-bit address resisters and 5 sPecial PUrPose 
32-bit resisters. The ZBOOO Provides sesment, offset and 
disPlacement word to calculate effective addresses. The 28000 is 
beins used in Process control and militars aPPlications but does 
not seem to be findins its was into a lot of Seneral PUrPose 
computers as jts Predecessor the ZSO did. 

01 
~ 

The Intel 80x86 fimil~ Provides an upward misration Path from the 
8080 throush the 8085 and 8088 CPUs. The 8086 comes in a 40 Pin 
DIP. This small size is Provided bs multiPlexins the address and 
data lines for the lower 16 address lines which does increase 
memors access time to some exterit. As with the ZBOOO the four 
main 16-bit resisters can also be sPlit and used as 8-bit 
resisters. In addition there are four index resisters, a Pro~ram 
r::·ounter <:::status r;-,~siister ,;>nd four (address) sesment r·esisters. 
At the source level 8086 is upward compatible with 8080, 8085 but 
n o t t h t:~ Z 8 0 c o d t:~ • T h E· o b ~.i E· c t c o d e o f a n 8 0 8 6 ~J i l 1 r- u n o r1 t h e 
8088, the 80186 and the 80286, Disital MACRO users should note 
t. h a t 8 0 B 6 a ·:; ~:. t-' m i::i l ~,: l e: n si u <::= s e h a s r E~ v E~ r s e d s. o u r c e a r1 d d es t i n a t i o n 
ob ,.if,• ct f i e 1 d ~=· • The 1 owes t m em bi?. r o f th i s ch i P fa m i 1 s the 8 0 8 8 
which has an 8-bit data Path is used in a well known PC from 
another maJor comPuter manufacturer so we mas be hearins more 
about this famils ~f Processors. 

The Motorola MC68000 CPU is the most similar to the DEC CPUs of 
ans of the competition. It is Provided in a 64 Pin package so 
that separate address (24) and data (16) lin@s mas be brousht 
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out+ The 68000 Provides for overlaPPed fetchinS and decodinS of 
instructions (pi2elinin~). There is on chip bus arbitration 
losic. To Provide 16 mbste address ranse, 24 bits of the 32 bit 
prosram counter are brousht out. There are 17 32-bit resisters in 
the 68000 <the 68010 Provides an extra resister for aPointer to 
the interrupt vectors>. A special line on the 68000 allows the 
use of all the older 6800 (6500) hardware and PeriPherals Ce+S+ 
6821 PIA, 6850 ACIA, 6522, 6551, etc.). There are 8 seneral 
purPose data resisters, 7 address resisters' two stack Pointers a 
Prosram counter Conl~ 24 bits So e~ternal for 16 Mbytes of 
acidressins) and a i6 bit status resister consistins of a user 
bste and a ssstem b~te. As with the VAX data can be bste wide 
16-bit words or 32-bit long words. In addition ans bit can be 
set, tested, or cleared. Eisht levels of interrupt Priorit~ can 
be used with a simPle 8 to 3 Priority encoder chiP+ The 68010 is 
expected to come in a 16MHz version thou9h curren~lY s, 10 and 
12.5 MHz versions are available, There are to be 4 versions of 
the 68000! a low cost 8-bit data Path version <68008), the 
standard 16-bit version (68000), a virtual memors 16-bit version 
<68010), and aver~ hiSh performance full 32-bit version. All 
are fully compatible at the obJect code level+ The 68020 is 
expected to have Parts for testins in January or February 1984. 
There is a memory manasement unit for the 68000 <the 68451), a 
fast floatinS Point software subroutine library CM68KFFP> and an 
80-bit wide floatins Point Processor (68881) available, as well 
as man~ 680XX support chips includins DMA controllers. 
The FPP will suPPort conversions from the IEEE sinsle' double and 
double extended Precision formats. The sreatest weakness of the 
68000 family seem to be the associative lookup maPPins scheme of 
the MMU (68451) which is Guite slow compared to the Power of the 
CPU. Some OEMs have been usins the 68000 with their own or other 
third Party MMUs. There are at least 17 new swsterus available 
that use the 68000 processor and run UNIX or a UNIX-like. 
oPeratins system. 

Several benchmarks were tried on the various Processors described 
above and a comparison was also done based on the spec sheets for 
various instructions+ Referrins to the tables that follow 
it becomes obvious that dePehdins on what benchmark is 
used the different Processors chanse Places as to 
l·Jhich is fastf?st. The 68000, J--11 and 80-28t.i 'have 
comParable sPeeds for mans instructions, for certain 
benchmarks the 68000 is nearly as fast as the VAX-11/780. The 
important thins to remember is that raw speed isn't everYthins. 
Availabilits of software and the need for sPeed in the Particular 
aPPlication are more imPortant considerations+ One of the slowest 
CPUs available' the ZSO is still be built into hundreds of CP/M 
based systems simPls because of the huSe base of (relatively 
mediocre or even worthless) software that is ava~lable+ If ~our 
current aPPlication runs on a PDP11 there is nothins like the 
J-11 (as the 11/73 or as incorporated into future Products> to 
Provide for increased throuShPut and enhanced functionalits. 

title TERMINALS RAP SESSION 

chair David McDonald 
DIGITAL Terminal Products Committee 

scribe J.P. Dillenser 
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And what would sou like to see in a terminal? DECUS has another 
voice. The terminal users grouped tosether in a ssmPosium session 
to 'rap about their needs. Disital's terminal Products committee 
was there to hear it all. The kes issues were to cover Product 
future features' terminals with in the comPans,and marketinS and 
desisn Prospects. 

APPlications of video text, word Processins, inauirs response, 
data entr~/retrieve, and Packased solutio~s were to be discussed 
i. n a o P E! n f o r u m t !:1 P t~ o f ·:; t:' ~; ·::; i o n • B u t , a s t h e t e r 1T1 i n a 1 w a s n e v e T' 

Guite separate from the ssstems before, this session wasn't 
Packed with discussion. Resemblins more of a auestion and answer 
Panel, the responses we~e limited ta a Person's reGuest and a 
show of hands/applause. , 

Ti'H~ f i r ~- t.. G 1.J i::~ st ion , ask t? d b =~ DIGIT ~i L. ' s Pane 1 , • What standard 
features would sou like?• was the last ouestion. The discussion 
started from there and, with a variets of responses' opened a few 
viable markets for DIGITAL's terminal developers. 

The answers included low replacement costs of Parts, hiSher 
resolution, multiPle in-Put, multiPle out-Put, windowins with 
mCJre intf.~lli~.:ence, sPl-i.t screen or two ter·minal disPlass. 

GraPhics and keyboard chanses made the hit reauests. As in the 
home market, the maJorits of persons at the session couldn't 
accept that Disital was still in the •development• stages of 
SraPhics software. Kesboard changes seemed, to this computer 
novice, a respectable reauest. Ta be able to change from one set 
of referenc~ kess to the next should be included in the software 
Packase; the user shouldn't be expected to learn new kesboards 
everstime there is an advance in the ssstem. It is difficult 
enoush to understand the limits and dePths of the new systems. 

But, the biS~est reauest was for a bisger screen. Although the 
crowd was not able to reach a medium fisure, the hiShest need was 
2000 X 1500 Pixels and the lowest was 1000 X 1500. The amounts 
that these PeoPle were willins to PaY also varied. For the most 
Part it was that if DIGITAL provided them, thes would Purchase 
thf?ITI• 

One response was that a multiPle set-uP with host response and 

inauire statement to update internal state was needed to be able 
to find out if Bn intet'nal char1Se had been reSistered. One 
response that received aPPlause was for an advanced editor. Also' 
when the reGuest was made for a-anti-slare screen with sharp 
characters, the crowd roared. 

B~ this time the a~estion had been worn down. But, the resPorises 
were still flsins. The Panel tried to redirect some of the 
Gueries b~ askins PeoPle to aualify their answers as to whether 
or not the needs were standard. Yet the crowd had chansed its 
tune. 

Instead of rePeatins reouests to the desisners, the next several 
Persons addressed the Poor post-Purchase support for terminal 
operations. APPlause and nods made the Panel beSin to take notes. 
"Product Presentations need to focus on results ••• not Plans,• 
said one disma~ed user. 
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Toucti sensitive screens were touched on. Dumb terminals made the 
Srade, the~ could be used as inexpensive access when Just simPle 
win0ows were needed. One user reouested that SraPhics be set on 
the host instead of makins the user dePend on different software. 

Bs tt1e end of the session, mans ideas had been introduced and 
discussed. The Panel members appeared to be hearins it all, but 
onls time will tell. Priorities were ouestioned but never reall~ 

addressed besond the need for increased screen size. 

The terminal users have auite a demand far new Products, Their 
Petitions wo1Jld hold more clout if thes would stand tosether. The 
Panel ~as lookins for a maJorit~ voice to inable them to make 
user oriented Plans. Masbe what DECUS needs is a terminal users 
sis. 

speaker Phil Nera~ 

chair 

scrib 

Disital EauiPment Corporation 
GarY Beaner 
Rainbow ComPutins 
Northridse, California 

Paul E. Triulzi 

This session covered the capabilities of the P/OS for sraPn1cs. 
The various hardware were discussed and descriPtions of the 
bitmap hardware was Presented. In addition' a discussion of 
sraPhics Protocols available in P/OS from DEC and other vendors 
was Presented.Those Present were treated to slides of a wide 
variety of Pictures and sraPhs Produced on the P/OS ssstem. 

Tt1e standard ssstem for P/OS sraPhics is a PR0-300 which consists 
of a PDP-11/23 PLUS chiP set, 512 KbYtes of RAM1 and a 10 Mbste 
Winchester disk. The software is P/OS, RT-11, or UNIX •. 
The bitmap hardware is inleSrated in the ssstem. It has a 
resolution of 1024 X 256 bits which results in 960 X 240 Pixels. 
An extended bitmap option <EBO> is also available which is 
reauired for color SraPhics. 

The Primai·s software development tool has been the CORE GraPhics 
Librsrs CCGL), New features announced for the CGL are: 

Batch 
Chanseable cursor shape 
AdJustable line thickness 
Polsson-fill Primitive 

A discussion of the Generaf Imase DisPlas Instruction Set CGIDIS> 
wss Presented. GIDIS is the sraPhics "fast Path" and is useful 
when speed and comPactness are main consideratipns. It was 
announced that GIDIS will be enhanced. 

detail. Some The bitmap hardware 
aPPlications suited 

was discussed in 
to direct bitmap access are: 

Games 
Real-time data disPlass 
Disitizing PhotosraPhs 
Raster operations 
SPecialized OEM operations 
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Disadvanta~es of direclls accessinS the bitmap are: 

Increased Prosrammins effort 
The software is more device dependant. 

Some of the hardware tKat are available for use with the PR0-300 
~:; ~"! ~=· t f:: 111 s :i. r1 c l u d e : 

l...1~15(), Lf.1:1.00 

F'i:~n Plotter~3 

RGB Color Cameras 
I r 1 k j i'i! t a rr d t h e r IT! a l P r i n t e r ~; 
Ans RS-232 device throush the Printer Port 

Some new SraPhics Packases available are: 

FTNGRAPH - a hiShls soPhisticated, set eass-to-use 
visual manasement ssstem for manasers and financial 
P l' n f f:~ 'c~ '"; i o n .:1 l s • 

Mf.1F'S/F'ro· Gra::::·hics -- c;: fulls functicrnal business 
sraPhic~ ssstem for the Professional with eass to 
and answer dialosue. 

use Guestion 

ATHENA/sraPh - created bs Athena Ssstems' Inc, is a 
Packase for drawing seneral business sraPhics. This is a 
hish-end Product with vers crisp lookinS SraPhics. The Packase 
is eas~ to use because it Provides a set of 25 standard disPlass, 
which ~ou then edit to set ~our desired sraPh+ Novice users can 
be expected to Produce relativels soPhisticated ~raPhs at the end 
of their first session. Experienced users can Senerate 
hish-aualits Presentation sraPhics. 

DECGRAF'H 300 - A German packa~e similar to ATHENA 
that is currentls bein~ translated for use in the U.S. 

-
Futures for the Professional 300 s~stem include the followins: 

NAPLPS terminal emulator 
Tektronix-4014 terminal 
GraPhics editors 
InPut suPPort in CGL, PRO/GIDIS 
Solution to serial Port limit 
More DEC SraPhics hardcoPs devices 
GKS - Possible ANSI standard 
IVIS - movins video coupled with CGL sraPhics 
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Jack J. Pete!"!!on 
Bari ton Da. ta ST-!tea:s 

Ricllilond, Yirgin1a 23233 

RT-11 is the most compact and respo~ive of the DEC PDP-11 
operating S'J3tem, capable of supporting multiple tasb but 
only a s1n.g.le user. TSI-Plus, a proprietary pr00uct of S &: II 
Computer Sr.st.eiu, Inc., extends RT-11 t'UDCtionality into a 
multi-user enYi.rocment. Al.though TSX-Plua is generally 
compatible v.1 th RT-11 at the .S.lV level, there are SC99 

differences wsers and ~rs who work v.1.th both SY3Us3 
should be aware of. Th1.3 paper, reflecting the experiences of 
the author, describes ~ ot these differences. 

Il'TROOOCTIOR 

RT-11 1a Digital Equipment Corporation's .:>St compact 
and responsive operating SY3t-. Intended far 
real-tu.e applications, RT-11 supports up tO eight 
simultaneous ta.sh but ooly one user. TSI-PlU3, a 
proprietary product of S &: II Callpute!" Syatess, Inc. , 
pcuix:rta to extend RT- 11 functionality into a 
Will.ti-user environ9ent 'tihile a1.ntainUJg cc.pat1b111-
ty at tbe memory 111.age ( .S.lV) leYel. For the most 
part, th!.$ objective is met; ~. there are 
d:Ut'erences which can af'f ect users and/or ~n 
vbo wcrk 1n both environments. 

Inccmpatib111t1es are corusidered frca tvo perspec­
t:1Tes: people at'fected and i.neompet1bility type. 
Incompatibilities affect wsers and progra1111ers. 
Users, vbo interact v.1.th a systea, are att'ected by 
Tariationa in commands, comaand formats, options, and 
results. Programmers, vbo write applications, 
utilities, and handlers, are af'fected by Tilriatioos 
in operating system services, especially when their 
progrmis alSt run under both RT-11 and !SX-Plua. 

IDca1p&tib111ties are further divided into three 
t~: shortCOllings, extensions, and gotcba:i. 
Sbortcom:!.ngs are RT-11 f'eaturea not supported by 
TSX-Plu.s; if' you are attached to such features, you 
'11:111 find transition to TSX-Plu.s an unhappy experi­
ence. Extensions are TSX-Plus features not defined 
in RT-11; if you use these features indiscr1Jlli.nately, 
you v.111 be unable to retrofit TSX-Plus applications 
to RT-11. Gotchas are features present in both 
system:s which do not produce the same results; these 
require ertra care lihen preparing user 111!.lluals, 
training new users, and writing programa to run in 
both environments. 

Unf'ortunately, there are many versions of RT-11 and 
TSX-Plus in active use; the compatibility combina­
tioru5 are prohibitively many. To simplify, RT-11 
Version 5 and TSX-Plus Version 4.i are the standa.~s 

on which this paper is based. !-!any of the issues 
discussed herein are eqLlally applicable to early 
releases of both. 

~any TSX-Plus shortcomings 
modified by various hacks, 

can be 
which 

ove:-cvme or 
llla.Y result in a 
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sr.stem not supported by S I II or one 1.ncompatible 
v.1.th later releases. Onles3 JOU baYe an excellent 
background 1n system software and are capable r4 
supplying JOUr awn softvare support, think tv1~ 
t>ef'ore i=tall1.ng a du.e store solution to a complez 
pN>blem. 

USER-OB:rmrrED ~ 

Most user-oriented shortccai.ngs or TSI-Plus center 1Jll 

some unsupported tools. For enaple, TSX-Plu:s does 
not suppo:-t the single line editar (which is being 
greatly illproved in RT- 11 les-s1oa 5. 1), ~ not 
perait device formatting (a bardsh:Lp for disbtt. 
users}, and does not support ,error logging by dertce 
handlers (very usetul on. f'1.aky systems). TSl-Plua 
also f'aiu to support BATCH, a condit.1on that ~ 
would call a feature rather than a sbortcoE.ng. 

Those vho ainta1n several TSX-Plu:s systess t1.nd the 
lack of a user-friendly SISGD procedure a major 
shortccm:ing. ! TSI-Plus SYSGEI involves editing a 
M!CR0-11 souree file to change system parueters and 
define operational cont'igurations via -C2"08. This 
aethod compares untaTI:>rably with the 1nteracti"Ye 
IliD-based proced~ used by RT- 1 1 Version 5. 

TSX-Plus has several lllrltations rega.--di.ng handlers. 
First, it requires all supported handlers to exist at 
start-up tt.e in both RT-11 and TSX-Plus flavon. I.t 
you need to write a TSX-Plu:s handler, you must a.130 
write an installable RT-11 version, at lea.st in 
skeletal fora. A.11 TSX-Plus handlers must be ~ry 
re.sident at all times. Since TSX-Plus and its 
handlers my not ~xcee<l. 1101: byte3 in length, this 
limitation makes it possible to generate a TSI-Plus 
system tee large to run. TbeM! are .same vor!caroun<Us 
to this problem, most notably generating several 
TSX-Plus systems, each ha Vi.rig a unique handler 
comp:!.ement, then rur.r..lng whichever supports the 
handlers currently ::iee<:!.ed. This i.s not always 
satisfactory, and, at best, lack!! the convenience and 
elegance of insta:lable, fetchable ha.~dlers. 

Final:y, we consider a c~ass of problems which I call 
mig?-ation problems, diffic~lties inherent in ma.IG.ng a 
single-user system safe for :nultiple simultaneou.s 



users. RT-11 has a simple directory structu.-e a.~d a 
strong device orientation. The RT-11 user owns all 
devices and files, and therefore can FORMAT, INITIAL­
IZE, and SQUEEZE as desired. Multi-user systems need 
11ul tip le directories and a strong file orier.tation 
because devices (like disks) are shared by several 
users; device operations like IliITIALIZE and SQUEEZE 
can be disastrous to many users. Al though TSX-Plus 
solves some of these problems through features like 
operator privilege and controlled access to handlers, 
carefully partitioning disks into user-private 
subdevices and limiting user access to structured 
physical devices are essential to a more coaplete 
solutioo. 

USER-ORIENTED EITEKSIOKS 

It is in the area of user ertensions that TSI-Plus 
truly shines. Its unique features, such as transpar­
ent spooll.ng, virtual lines, and detached jobs, 
enhance productivity even in the single user environ­
aent. To pe'l'"lli t users to control these features, 
TSI-Plu.s includes many nev coanands and options. 

These features and associated COlmailds can make the 
tramiition bebieen TSX-Plus and RT-11 very difficult., 
eapecia1ly tor unsophlltieated users. b a si.llple 
e:saaple, K:ED accepts cont.rol-V as a ~ to 
repaint the screen. Under TSX-Plus, control-V 
sigDals a poasible transition to a virtual line; 
tbu.s, two consecutive oontrol-Ws mu.st be entered to 
repaint the screen. 

Beyond supporting unique comiands and optioa.s, 
!SX-Plus persit.s keyword abbreviations in places 
vbere IT-11 does·not. RT-11 treats all SET ~nets 
as handler SE! ~ds; option keywords cannot be 
abbreviated. TS.I-Plus treats non-handler SE! 
c• nd.s a.s k.e:ybc>arO ~. permitting options to 
be abbreYi.ated. For exa11ple, SET TT JIOQUIET and SEr 
EDIT r52 ..,- be abbreviated as SET TT liOQ and SEr 
EDIT G, respectively. If you are lazy (like w:ist at 
us), rout.1.nely use these abtreviations, and place 
tbea 1n ~ files, tbe ~d files vi.ll not 
liOl'k under RT-11. 

<kle . of tbe more powerful features of TSI-Plus al:t0 
causes severe reve.-se compatibility problems: ~ 
file extensians. These unique features, parameter 
subst:ltuti.oc, spe<!ial ~nds, and control charac­
ters, make ~ f'iles unacceptable to RT-11. Vith 
a few ~t exceptions, all TSX-Plus comaand file 
ertensiODlS can be compatibly i.api.emented under IBD. 

TSX-Plws cm: pass up t.o six pa.-ameters to a ~ 
file vben it is invoked; these par"...lll:ete?"S E.y be 
substituted anywhere in ,.,.._#nd lines as des:.rec.. 
llD prorl.des a si.ailar- capability allowing up tc nine 
parameters to be passed. 

TSX-Plmi ~ files ~pport two unique caiman<ls: 
DISPU! ane P.LO'SE. DISP:.A.Y outputs a st:-ing (vhlc!:. 
aay conUU.::. =t..-ci characters and escape sequenc-es: 
to t.be U5er terC..oal t.ben continues comma.nC. !'ile 
execution. P!IlSE displays a string t.be::. s::.spends 
~ !1..le execution peod:Lng user eo~ry c~ c.~-ri.age 
return. !be t'unctionality of both comm.ancs is 
prori:iec:! by IKD external CQllllller.t lines an:: .AS!: 
di.rectiYe:s. 

Cont.re::. cba_-ac:.ers i.n.se!"'t.ed in TSX-P::.us COlll!la!:lC !':'..les 
regu.l.at..e comanC:. l.i.ne echc anC t.e~!la.:.. ~?~:. / ~~:p~:. 

Fo:- exam~le, A( inhibits and A) enab:es di.splay of 
command file lines as they are executec, like the !~1) 

.ENAB~E/.DISABLE QUIET commands. A! supp~esses all 
termina: output, including command line echo and 
progra.1& output. A> causes all terminal input to be 
taken from the command file, while A< restores no!"'lllal 
te!"ll:.:'..na::.lcommand file input rules. None of tbe last 
three sequences has an equivalent ir. IND o!"' RT-11; 
their inclusion vould, however, be a welcome addi­
tion. 

USER-ORIENTED GOTCH.AS 

Vith several minor and one major exception, COllllK>n 
portions of. RT- 11 and TSX-Plus user interfaces behave 
identically. Host users, even those with no computer 
experience other.than RT-11, are able to move freely 
and safely between the two provided some care has 
been taken in partitioning and assigning disk 
storage. 

Many minor gotchas reflect the fact that TSI-Plus 
does not •look like" RT-11. Character echo is 
{normally) deferred, command lines can ecllo in lower 
case, and there is no extra blank 1ine between 
llODitor (dot) prompts. SHOW commands and their 
di.splays are very dissimilar. Most mers adjust to 
these C088etic differences quit.e readll:r. 
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A more serious potential problem is keyboard ~d 
abbreviation changes caused by unique TSX-Plus 
~. Although TSX-Plus ~ -.n:r \Dli.que coa­
aancb, kleywords vere obviously chosen carerully to 
preftnt coaf'licts with RT-11 ~. Two ezcep­
~:ions were discovered: under TSX-Plus, D~ 
oaDDOt be abbreviated DIS because at tbe DISPl..ll 
coamand, and SF:l' cannot be abbreviated SE becauae of 
tbe SEID command. llthough neither at these is 
likely to cause undue hardship, future BT-11 or 
TSI-Plus ~d additions may adveraely iapact 
~t ~d files and user habits. 

Special. books for COBOL-Plus, another S l H proprie­
tary pr-oduct, have also caused problems. If the 
first 30UrCe file in a COMPILE =-and bas er..ension 
-CBL, TSl-Plu.s invokes the COBOL-Plus compiler. 
'ilarse, 1.f the first object file in a l.IK ~ bas 
extension .CBJ, TSI-Plus invokes the COBOL-Plus 
l:1nker rather than LIHK. This can be aonoy<...ng, for 
~pl.e, to users for whom .CBJ means C-Object rather 
t.bac COBOL-Object. 

the most serious user-oriented 
COllmaDO input interpretation rules. 
the following rules are applied: 

got.cha involves 
Under !Sl:-Pl us , 

1. If the =-and begins with @, the Dalled ~d 
file is executed as an indirect file if IM'.>li is 
set JJOIND or as an IND control file if IM'.)fi is 
set DID. If the file does not exi.st, an error 
occu.-s. 

z. T~ the command begins ;dtt ~. t.he nameC .... 
COiillaDd file is execut.ed as an inC.:..rect f~le. 
If the file does not exist, an e!"'!"Or oc=rs. 

3. If tbe command beg:'..ns with ~. t~e na=-ec 
comia.nd file is exec~teC a.s ar. a-: c=:.:-c:. 
!'ile. If the file does not eris~. an e!"'ror 
OCC\.U'"'S. 

(J 

Q 
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4. If the ~d keyword is a :<ey·:x.ard coimaod 
abbreviation, the command is exe~~:e~; other­
wise, perfol"'ll step 5. 

5. If a cOlllllalld file C • COH) vi th the same name u 
the command lceyword is found on ~:, the tile 
is executed as an indirect file if KM)ll 1.s set 
NOIND or as an DID control file if KM:lll is set 
IND; otherwise, perfona step 6. 

6. It' a comaand file ( .COH) lfi th the sa.e name as 
the command lceyword is found on SY:, the file 
is executed as an indirect file if D«)W is set 
NOIND or as an DID control file if DlJM 1.s set 
IND; otherwise, perform step 7. 

7. If an executable file ( .SAV) with the same naae 
as the ~ lceyword is found on SY:, the 
file is run by siaulating an B ~­
Para.meter3 on the COlllllaI1d line are passed to 
the program. Otherwise, perfont. step a. 

8. If User Conaand Linlcage (UCL) is enabled and a 
file named UCL.SAY exists on SY:, the file 1.s 
executed. The entire command line is passed to 
UCL.SAY. Othendse, display an error message. 

Under RT-11, coimand evaluation is very d:if.ferent. 
Stepe 1 • 2J ii, and 8 are the same as TSI:-Plu.s. Steps 
3, 5, and 6 are not performed by RT-11 (1.t' step -
faill!I, RT-11 next tries step 7). RT-11 perforll:S step 
7 by silllulating BUB SY: rather than B (there is a 
world of difference 'betveen R and RUil under RT-11). 
ls an example, assume the existence o£ llZ.CC.. and 
llZ.S.lV on SY:. In response to the ac--and IYZ, 
RT-11 executes SY:llZ.SAV, but TSX-Plus executes 
SI:llZ.COM as either an indirect or DID cootrol file. 
To preserve compatibi.lity, use explicit forms, like 
ISiillZ, B llZ, and RUll SI:llZ; use B IllD followed by 
a COlllllaDd line rather than the II! of step 3. 

PROGRAHHEB-OBIENTED SHORTCOKI!liS 

The TSX-Plus programming environment is nearly 
identical to that of BT-11. The few llisl!ling eleaentl!I 
affect relatively few programmers and applications. 
For example, TSX-Plus does not permit 1DOre than 16 
channels to be defined; BT-11 allows up to 255. 
Queue elements are allocated internally by TSI-Plus, 
11hich ignores attempts to increase the nlaber of 
queues rta .QSET. The number of fork bloclcl!I i:s 
determined by the lfUMfRK parameter in TSGEJI .MAC and 
cannot be increased by allocating fork bloclcs within 
handlers. Ul!lers 11"ho experience !"'epeated "out of fork: 
bloclc.s" system errorl!I may increase the NUHFBX 
parameter even though it is outside the user-lllO<i1fi­
able portion of TSGEJl.M!C. 

TSX-Plus 
tion via 
handler, 
facility 

fails to support RT-11 interjob C0111111UDica­
.SDAT/.RCVD programmed requests or the MQ 
using instead a '..!Ilique message channel 

which must be enabled during SYSGEii. 

The D10st serious TSX-?lus shcrtcomi::igs are those 
related to real-time processing. Many RT-11 pro­
grammed requests, such as .PROTECT and .UNPROTECT, 
are missing fr-om iSX-?l·.is al together; others, 
including .FORK, .INTEN, .MTPS, and .SYNCH, 'JJaY 'be 
used only in handlers. Unique TSX-Plus system calls 
provide a basic but not very responsive level of 
real-time support. The author strongly suggests 
incorporating real-time activities into a device 

~and:'=!"" ~.:) i~!'-....!.-:v~ ~3...!~ ~pcn.se a.nd ';.o ~ta!.D. 
compa:i~ili:y -.r..:~ !rr-11. 

Most ot ':.!:.e ~ented extensions, larply 
nev pN:>gramed ~~. pt"Qrtde prograa access to 
the user er~.icas :iescrlbed earlier. SeTera.l. 
requests ccnt.rol rtle stiar'..ng a.ong jobs, oece8$U"'J" 
for prograas l:Llce da!a la.se ~t sµtemi ldlicb 
update files in lllace. Others control the Ulrl.que 
re.al-tille !l.Dd 1.nterjob ~un1cation f'acilities 11 
TSX-Plus and 30 r-eplace the col"N!sponding iT-1 l 
requests. 

TSX-Plus prondes seventl ~ests which fac:l..lit.ate 
term.nal input/output operations; these would be 
wele<me additions to iT-11. Other requests oonb-Ql 

__ performmce -=.it.orillg and the use or 3han9d run time 
sµte.a. 

To maintain CC8P&tibility with BT-11, programs should 
a:scerta.1ii that they are executing under TSX-P11111 
before us.iDg any oC these unique requests; tb1.a 
procedure is detai.led in TSI-Plws doc1.1aentatiOD. For 
eD11ple, a data be:se mnagement sr-stea should not 
mark files a.s sbarab1e or lock bloclcs within a tu.. 
unless execution 1s under- TSI:-Plus; othervise, fatal. 
errors v1ll occur. One C011P&tible techidque sets a 
global rJ..ag dur1.ng prograa in:l..tiali:satioa ret'lect.iDg 
vbether RT-11 or TSI-Plua 1.s running. lt'.ey routines, 
such a.s bloclc locld.Dg routines, interrogate the t'"'...ag 
to detera:ine vtllch progr - ed requeab shoul.d be 
issued. nws approach protldes ccaplete e<imp&tibil.1-
ty with w1n1p1 o~. 

PROG~-OH!DITED GOTCHAS 

Programmers f'1nd gotcba.s to be the -.ost se!"iows oC 
the dU'.ferences between RT-11 and TSX-Plus. Nim!' 
applications are ima.t.feeted by these gotcba.s, but. 
thia 1.s a sm.ller group than that mentioned in tlle 
discuss:ion ot sbort-c<w~np. 

1 major class ot gotchas stems t'raa the need for 
er..ernaJ. help under !SI-Plus to effect what program 
alone can do under RT-11. For example, BT-11 enables 
single character tenllnal. input (speci_a.l input .:>de) 
whenever a prograa sets bit 12 in the Job Status Word 
(JSW) and issues a .RCTBLO prograllllled request. Under 
TSX-Plus, the prograa 11USt perform the same actions 
but these are no longer .sut':icient; in addition, the 
prograa aust 3end a s~ial output sequence to the 
terllinal, the user aist append the /SIHGLECH.lR svUch 
to the run ~. or the user must issue a SET TT 
SINGLE camand before running the program. Sillilar 
circumstances surround novait terminal input (bit 6 
in the JSW). 
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Use or .SPND and .R~ requests also requires outside 
intervention. In th.is instance, the host system -.i:st 
have included real-tuae support in its TSX-Plus 
SYSGEN. Otherwise, .SP~ and .RSUM are ignored, the 
application 'becomes processor bound, and overall 
system performance is severely degraded. 

PrograJll3 which directly access the I/O page are even 
more adversely affected. Not only must the host 
system L~clude real-ti!11€ support, but the program 
must be r-un on a (tillle-sha:-ing) line with operator 
privilege, and it must issue a programmed request to 



aap the I/O page before attempti..~g access. Other­
wise, access is tc the :::ata st!"uctu..-es of a simulated 
RMON wtdch occupies the first several hundred bytes 
of the I/O page virtual address space. 

The .PEEK and .POKE requests also behave differently. 
Under TSJ:-Plus, addresses in the range 160000 trirough 
160612 reference the simul.atee M:>lf rather than the 
I/O page as they do in RT-11. Unfortunately, this 
range includes part of the floating CSR region for 
both UNIBUS and OBOS Wlchines vhere special devices 
like DZV11s and IBV11s are frequently located. The 
TSI-Plus workaround 1.s tc map the I/O page and make 
direct access, tbe very practice .PEEi: and .POKE were 
intended to elim1.?late ! 

TSI-Plus handlers cannot unilaterally determine their 
Ollll job abort procedures. Under BT-11 (FB and IM), 
nap and handler processing detel"lliDe bow queues 
belongillg to aborting jobs are disposed of. Under 
TSI-Plus, however, bandl-. abort code is executed 
only 11' a SYSGEN flag is' set Ol"' a user with operator 
prirtlege enables this Procedure. 

TSI-Plus handlers differ tram. their RT-11 counter­
parts 1D other w.ys as well. ODe E.jor difference is 
the Page Address Begirter (Plll) through vhich the 
user butter is 11apped. JIT-11 JM, loaded into high 
YiJ"t.ual address areas, uses PU 1 , vhile TSl-Plus, 
1oeded into low rtrtual address areas, uses PAR 6. 
'1111.a dtl't"erence is signi.ncant only 1f the handler 
acaesses the user buffer clirectly or perfol"lllS page 
~ cbeclc!!I on the butter address • TSI-Plus 
ftlMli.oo:s ot $GETBYT, $POTBn, $PU!iRD, and $P 1 EXT 
automatically cc:wpensa.te ~or Till"'i.atiorl!! in PAR usage. 

lnother dittel"eDCe in blmdlers :Ls the job nuaber 
fie1d (Q.JIRM) 1n I/O queue eJ.e.ent.:s. RT-11 st.ores 
t.be job maber, al111ays eTen, in bits 1t-111 of word 3 
ot tbe queue element; bit 15 is ~. TSI-Plus 
r..ores the job nuaber in bits n-15 or the same word; 
the m.mber •Y be od<! or eft!n. In BT-11, the job 
maber ot the actiTe queue element should be used 
1lbeli 1nit1al1z1ng a handler ti.er queue element. 
Umler TSI-Plus, better perl°Cll"Si!lIICe can be achieved 
us1.Dg a job niaber of 0 to e1lldnate synchronization 
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of the comp::.etion routine vi th a ~possibly S'llapped) 
11ser job. 

7c mair.tain compatibility between RT-i1 and TSX-Plus 
handlers, the author defines a handler flag like 
MM'.l$T called TSX$P. In TSI-Plus handlers, the flag 
is set to 1; otherwise, it is o. Conditional 
assembly of handler code based on this flag accomo­
dates differences in PAR usage, queue element 
for-mats, and other idiosyncratic quirks. 

The author bas been involved vitb RT-11 since Version 
2C and with TSX-Plus since veMJ1on 1. 5. .lt one tillle, 
a discussion of compatibility issues would have 
required a paper ten tillles as long a.s this. Lately, 
the two systems have beCOlll! w:>re similar, which 
pleases and helps those of us vho write software for 
both environments. The increased cooperation evident 
between DEC and S & H should help preserve the gains 
that have been made. 

TSI-Plus is definitely a lot like RT-11; it is not 
hard to write aost software to !"llII under both, nor is 
it d1fr'icult to train people to use both without 
confuaion. Neither of these goals is automatic. 
Ditterences exist now and other dif'f erenees will 
enst in the future' but three general rules will 
probably always apply: 

1. Most applications running under RT-11 will also 
run under TSX-Plus; a TSI-Plus S!SGD or 
different run comand m.y be needed, but the 
program will work. 

2. Many RT-11 XM handlers vi.11 also run under 
TSX-Plus. Write new handlers with TSI-Plus in 
I1nd (use TSI$P) and use cood1.tional assembly 
features freely; transportability is worth 1.t. 

3. Jlo real-time applications are compatible. At 
the risk of being repetitiO\UI: if you want 
responsive and/or compatible real-time under 
Ts:I-Plus, do it in a bandl.er! 
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Peter~. ~~h=..s~ 

Satiooal Center for AtJM:s;>he=:c l.csearch• 
!oulder, c~:~,~ 

ARSTRAC'T 

A co•parison is aade bet:veen :3e =~ time I/O capabil­
ities of RT-11 and TSX-Plus for a specific a?t>lication that 
required input of a block of 26 words 3uring a 40 asec. 
time slot each 500 -ec. The hardware i.oclnded a DRVll par­
allel interface and LSI-11/23 processor. The application 
was impleaented with both inline !.::i.te~t code as vell as a 
device handler under both RT-11 and TSX-Plus. The various 
time slice parameters of TSX-Plus vere used to adjust the 
syste• response for this application. ~ effects on inter­
rupt response of each of the various amhi:iationa of inter­
rupt handling and operating syst~ ii.re discussed. 

1.0 INTRODUCTION 

A real-time application often requires respond­
ing to interrupts under SOIM! time constraints. The 
choice in how to deal vith interrupts is between two 
approaches ~ inline interrupt service routines and 
device handlers. In this study. issues relating to 
these two choices are discussed and the results of 
illplementing both of thea are coapared using both 
IT-11 and TSX-Plus. 

First a brief description of the requireaents 
is in order. The Multiple Aircraft Position Syste• 
(MAPS) was developed at the National Center for At­
mospheric Research in response to the need for air­
craft position in the coordination of weather 
research field projects. Radio interferometer tech­
niques are used to provide real-ti•e positions for 
up to 10 aircraft. The syste• samples one aircraft 
at a time fro• each of three remote tracking sites. 
These data are then transmitted to a aaster control 
unit vhich formats and buffers the data for transfer 
to a computer. The computer then perforws calcula­
tions to determine the aircraft position. 

When this syste• vas first tested in 1978, a 
floppy disk based PDP-11/03 running RT-11 was dedi­
cated to this application. Data was input to the 
coaputer by an inline interrupt service routine. 
Oregon Pascal-1 was used in combination with a few 
lines of Macro-11 asseably language code to acco.­
plish this. Gradually the computer systea has been 
expanded to include hard disks, tape drives. 
LSI-11/23 and more memory. Eventually it becaae 
desirable to expand the use of this more powerfull 
computer systea to include other applications be-

* The National Center for Atmospheric Research is 
sponsored by the National Science Foundation. 
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cause it 8llJI no longer economical to continue dedi­
cating the ~ter syste• to the MAPS application. 
It aas fe.l.t th.at a multi-user environaent was aore 
suit.ahl.e to the needs than the Foreground/Back.ground 
etrril'l>Ument provided by RT-11. Since COllpatibility 
vith n-11 was desirable, the decision was aade to 
use TSJ:-Plus. 

Ia addition tn the requireaent to input the 
~ data, there are severa·l output channels in­
volved in distributing and displaying the aircraft 
positioa. infonaation. Of course the nor.al ca.puter 
console and printer facilities are used a. well as a 
mass storage device for recording the data. Also 
four output channels were used to service serial 
data li~ to various display devices. These output 
requirements were satisfied using fairly simple dev­
ice handlers with the serial interfaces. 

Tbe MAPS aaster control unit was interfaced to 
the ca.puter systea by a DRVll parallel interface. 
Tbe data vas transfered as 16 bit parallel words. 
Since the syste• saaples an aircraft position once 
every 500 ailliseconds, there is a new block of 26 
vords available every 500 ailliseconds. When the 
master control unit has the data ready, the REQB 
line of the DRVll parallel interface is asserted. 
The computer aist respond to this signal and co.­
plete the data transfer within 40 ailliseconds. Any 
data -that is not transfered by the end of this 
period is lost. 

In general there are three strategies to con­
sider vhen responding to external events -- pro­
gramed I/o. inline interrupt service routines• and 
device handlers. ?irst, since there are several 
asynchronous events to deal with in the aiain appli­
cation prograa, it •as considered inappropriate to 
use programr.ed I/O. Thus only the two strategies 
using interrupts were considered for this applica­
tion. !he next issue was how much code should be 



·activated i~ res?:~se to the i~te~~~pt. Be:ause of 
the multiplicity of dev~ces '..!Si!'"~g in::errupts or.. :.he 
system, it seemed desira~le to ~inimize the code 
that was executed in response to the interrupt. 
Most of the data calculations and operations are 
performed in a main program and the interrupt 
response is limited to actually transfering the data 
into a buffer and somehow provid~ng a signal to the 
m.ain program that the opera~ion is complete. In the 
following sections, the techniques used to interface 
the interrupt response with th~ ma~~ program are 
discussed. 

2 .0 INLINE IN"TERRU?':" SERVICE RO;:"IINES 

An interrupt ser_vice routio-e is a section of 
code that is executed in response to an interrupt. 
In the case of this application, the interrupt ser­
vice routine was responsible for reading in a new 
block of data through the DRVll interface and pass­
ing the results to the main program. ~sing an in­
line interrupt service routine allowed this process 
to be accomplished with a minilll!lll of system overhead 
under RT-11. A set of bu=fers and flags are used to 
communicate with the main prograa. Actually there 
were several buffers along with appropriate pointers 
that were used to transfer data to the 'aain program. 
The multiplicity of buffers allows the syste• soae 
flexibility in executing the aain program. This was 
especially useful in allowing the interrupt driven 
input to proceed when the aain prograa execution was 
temporarily delayed. 

The flags are used to indicate to the aain pro­
graa wben new data are ·available and such conditions 
as data overflow or errors. In general the flags 
are set by the interrupt service routine and cleared 
by the as.in program. When the data transfer is com­
plete, the inline interrupt service routine sets a 
flag to indicate that there is new data available. 
Upon return from the interrupt service, the rest of 
the prograa detects that new data is available and 
performs the appropriate operations on the data. 
When the operations are coaplete, the program clears 
the flag and waits for a change in the flag to indi­
cate -.ore data are available. 'nle process of wait­
ing for a 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 aodify 
the existing code to function with the real-ti•e 
program support available under TSX-Plus. The aain 
modification that was necessary was to allow access 
to the DRVll registers in the li'.'.l page. It was also 
necessary to select a priority at which the co•ple-·· 
tion routine would execute. For lack of a better 
arguaent, the completion routihc priority was chosen 
to be 7 to ainimiz:e the chance that the inline in­
terrupt service routine would be interrupted long 
enough to prevent completing the transfer of data 
within the 40 millisecond tiae liait. Note, 
however, that only the short section of code that 
actually transfers the data runs at coapletion rout­
ing priority. Since the IiO page aapping and the 
completion routine prioritv selection involve svstem 
overhead that does not exi~t under RT-ll, thi; ap­
proach iaay be expected to have s:ower respo:i.se under 
TSI-Plus. 

Upon return to the aain prograa, operation 
proceeds a·s a compute bound jo'c and coape:es vith 
other jobs for CPC resources. As aentioned the 

bu!fe~~ng is des!gned vich room for several blocks 
of da:a so that no data is lost i~ the next data is 
available before processing is completed. Of 
course, processing must keep up vi:h the data rate 
on the average or some data will eventually be lost. 
7he MAPS application requires about 30% of the CPt: 
resource-s under TSX-Plus. Thus there are several 
features that are designed to facilitate sharing CPG 
resources w'ith other jobs. The ~.P..?S application was 
run with a· combination of compute bound and IIO in­
tensive jobs as seemed to have enough priority to 
get the CPU resources required to keep up with the 
real time data. The various system parameters, e.g. 
QUA,~: or QuA.~lA, did not seem to have any effect on 
this. 

3.0 DEVICE HA.N::>LERS 

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 I/O using device handlers are device inde­
pendence, simplicity of use and sharing of CPU re­
sources with other processes. A certain amount of 
syste• 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 handler would 
affect the sharing of CPU resources. 

RT-11 and TSX-Plus provide three types of I/O 
using device handlers -- synchronous, asynchronous, 
and event driven I/O. Of these, asynchronous I/O is 
of -.ost interest in this application since process­
ing is allowed to proceed in parallel with I/O ac­
tivity. However asynchronous I/O is not part of the 
standard Pascal file capability. This was overcome 
by developing a file handling library that was flex­
ible enough to take advantage of all the I/O pro­
gra.-ed 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 I/O calls, this was easily 
accomplished by queueing several requests. Thus if 
the aain program does not complete processing a 
block of data before the next one co•es along, the 
system siaply uses the next input request on the I/O 
queue. There is a flag that is part of the queued 
buffer that informs the lllAin prograa that a particu­
lar input request has been satisfied. 

The priority of the actual input process is not 
an issue as ft was with the inline code because the 
device handler executes at systea level and only 
other system tasks compete with it. Upon return to 
the aain program after completion of the input pro­
cess, the application processing proceeds at I/O 
completion priority. The time spent at this priori­
ty level is controlled by the TSX-Plus system param­
eter QUANl.A. If QUANlA 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 run properly. As long as there are not 
too aa.~y other jobs receiving the same or higher 
priority, the aain program will not fall behind. 
Under TSX-Plus, the aain program required about 30% 
of the CPU run time which translated to 150 mil­
liseconds every 500 milliseconds. .Thus a setting of 
2, which allows 200 milliseconds, for QUANlA was 
sufficient to allow the application to keep up with 
the real tiae data. 

50 

Q: 

0 I 
I 



0 

0 

(J 

4.0 DI5C::SSI)~ 

As is the case with any ti2e-s~ari~g system, 
:he best solution :or a real-ti~e application must 
t~~;.into account the speed of response, progra111111ing 
d1t"1culty, and effect on sharing the system re­
sources. The response of the computer system to the 
real time data was ~asured by connecting a scope to 
the REQB line the DRVll interface. In this vay both 
the interrupt response time as well the the coaplete 
data transfer time was directly observable. The in­
terrupt response time is defined as the ti•e inter­
val froa data becoaing available (as signaled by the 
first assertion of REQB) and the first vord read (as 
signaled by the first negation of REQB). The data 
transfer time is defined as the time interval from 
iata beco•ing available to the last vord read. 
~able 1 shows the results of the measurement of data 
transfer time. 

RT-11 
inline 1.9 
handler 1.8 

TSX-Plus 
s.2 
2.2 

Table 1. Data transfer time (in milliseconds). 

~ate that all the times are comparable except that 
inline code under 'l'SX-Plus is substantially longer. 
This could be either because of interrupt response 
or the time to transfer each word. A look at Table 
2 shows that the difference is due pr:t.ari.ly to the 
interrupt response of the inline code under 
TSX-Plus. Apparently, the TSX-Plus system. overhead 
to pass an interrupt on to the inline code is sub­
stantially aore that RT-11. Note, however, that 
even this longer time is still short enough to coa­
plete the data transfer within the required 40 mil­
liseconds. Nevertheless the handler has the advan­
taae in speed of response. 

RT-11 
inline 0.11 
handler 0.05 

TSX-Plus 
3.3 
0.1 

Table 2. Interrupt response time (in llilliseconds). 

In this application, the programming difficulty 
vas coaparable for the inline code and the handler. 
In the case of the inline code there was soae added 
coaplexity for the modifications required for 
TSX-Plus. In 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 asseably sections in s handler intended for use 
vi th memory manageaent. Overall the handler seemed 
aore suitable because the main prograA was more con­
cise and easier to program and read. 

Of 110re 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 systes. The permanent memory allocation 
required for the handler does reduce the total memo­
ry available to share among other users but not sig­
nif icantly since the handler takes less than 500 
bytes. In general, the application took about the 
same resources (30% CPU time) to execute for both 
inline code and handler code under TSX-Plus. The 
application ran somewhat faster under RT-11. As 
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long as ~~A~~A was set properly, it seemed thac 
other use:5 had reasonable access to the coaputer 
resources usi,g either approach under TSX-Plus. 
This is not a factor under RT-11, of course. 7a.ki.:Jg 
all these considerations into account the conclu.si'311 
reached is that for this application the device 
handler was the preferred solution. 

It is interesting to compare these results wit~ 
the art:icle that appeared in the !ofay 1983 issue of 
Mini-tasker entitled "TSX~Plus Real Ti.Ile Suppo~ Fa­
cility• by John Yardley. It appears that the 
preference expressed above for handlers is consis­
tent with the conclusions reached in the article. A 
point of disagreement is the response tiae for i•­
terrupts using inline code. The article stated th&t 
it could be as long as 2 aS, while these aeasure­
ments indicate that it could be soaevhat longer. 
This certainly supports the conclusion than TSX-Plus 
real-ti• ca.pletion: routines cannot handle iater­
rupts at much aore than 100 per second. 
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ABSTRACT 

TSX-Plu's uses various optiaization techniques and dat.a 
structures to enhance perforaance. !be presentation vill 
cover the internal structure and organization of TSX-Plua 
with special emphasis on __,ry as~. data structures, and 
system values associated with perfor.ance. 

INTRODUCTION 

Since every ca.puter site is unique; there does not 
exist a single ·best" TSX-Plus systea generation 
selection. Performance depends on both the system 
configuratiou and its actual use. In order to tune 

system respouse, the application programs aist be 
analysed. Together vi th the knowledge of tbe.ir 
features and a basic understanding of the operating 
system internals, decisions can be made to i.aprove 
system. perfo~ce. · System tuning ia an on-gotag 
process which becOlllf!s more obvious vi.th increased 
experience. 

There are three areas related to system perfo~nce 
tuning: ~ry organization, I/O optiaization. and 
job execution scheduling. In order to improve one 
area, a sacrifice m111t usually be made in another. 

MEMORY ORGANIZATION 

Memory organization is divided into tllO areas: 
aeaory used by the operating system and 9ell0ry used 
by user's programs. The memory used by the 
operating system is perr.ianently allocated and 
contains code regions and data structures reserved 
for its e11:clusive use. The user's .emory ls 
generally swappable (depending on system 
generation), pooled and allocated dynamically. 
Along with each job image, a 3 K. byte job context: 
region is also allocated. 

Tbe operating system is di_vided into four distinct 
regions. 'n!e kernel root code begins at physical 
memory address zero. It is mapped using kernel PAlla 
(page address registers) 0 through 4 which are 
static and therefore dedlcated mapping registers. 
Because of this, the kernel root code region is 
restricted to a maximum of 40 K bytes. The I/O page 
is the only other static region and is !Bapped using 
kernel PAR 7. 

Tbe ae90ry resident overlay code regions are lCMlled 
starting at the top of physical usable _,ry, !acla 
overlay code region is sapped using kernel PAil 5 and 
therefore is bonnded to the 11earest 64 byte address 
and restricted in size to a maxi_. of 8 K. bytes. 
On.ly OGe aemory resident overlay code region .. ,. be 
-pped at a time. 

When executing, TSI-l'lu.s resembles the followi.ag 
virtual address layout: 

TSX-Plu.a Use of Virtual Meaory 

+--- --+ 177777 
I I/O Page I 
r-- --+ 160000 
I Mapped Oat.a legions I 
+--- ---t- 140000 
I Sy stew. Overlay Regions I 
+--- 120000 
I 
I 
I Kernel lloot Code 
I and Data Region 
I 
I 
+--- -----+ 0 

The kernel root code contains device handler vectors 
(located fr011 zero to octal 500)> the -.ory 
resident overlay handler and tables necessary for 
interfacing to overlay code sections; TSGE?f 
generated data tables; executive code consisting of 
the job s~apper, scheduler, etc.; optional features 
code (inter-prograa .essage co .. unication, record 
loc'lting, and spooling); t/O related processing code; 
clock and teriainal interrupt entry code; ancl the 
startup initialization code. To conserve space, 
TSX-~lus allocates data structures vhich do not 
require lnitlalizatlon on top of the startu? 
initialization code. If additional apace ls 
necessary, the top of TSX-Plus will be extended. 

O: 

The mapped data regions reside directly above the 
kernel root code in physical memory. Ea.ch data 
region is an individual data storage area which is 
mapped using kernel PAR 6. Because of thls, each 
data region is bounded to the nearest 64 byte 
address and restricted ln size to a maximui:i •>f 8 K 
bytes. Qnly one data region may be acces5ed at a 
time. 

These buffers consist of the job infor.ation tables 
(simulated RMON); I/O queue elements; system .esaage 
buffers; directory cache buffers; and spooling 
buffers. The de.,ice handlers are then loaded above ' 'i_. '. 
these data buffers. Finally, the 111emory aap is \..?' 
allocated. The entire kernel root region size lllUSt 

not exceed 40 K bytes. 
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The aapped data regions allocated during startup 
conaiat of the terminal input and output character 
buffers; the data cache buffers; and the perfonnance 
monitor buffers. Each data buffer is individually 
accessed. 

Currently there are six aemory 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 
OYer:t.y code regions perform (1) terw.inal input and 
output requests; (2) programmed EKT requests; (3) 
progr .. logical address space requests (PI.AS); (4) 
iirectory manipulation requests (USR) 0 (5) real-tille 
eernce requests; and (6) lrlacellaneoua executive 
faoctiona sue~ as fatal error processing. 

lhld. TSI-Plus grows upward fr011 a physical base 
..tdreaa of ~ero and downvard frOll the top of usable 
_,ry. A fifth region which the operating system 
pre-allocates as dedicated 9e90ry but does not 
directly use. is user defined sbared run-time 
syateaa. It is positioned directly be.l°" the memory 
resident-overlay code regions. 

1llml executing. TSX-Plua resembles the following 
p1tysical 9ell0l"J layout: 

TSI-Plus Use of Physical ~ry 

1/0 Page 

Top of m!!aOry 
System Overlay Regions 

+----------------------------+ 
Shared llun-Timea I 

(opt loo.al) l 

User's Job Region 

Perforaance Monitor Buffer 
(optional) 

Tendnal I/O Buffers 
--+ 

Data Cache !Aiffers I 
(optional) I 

----+ Maxi- 401Cb 
I 1'119ory Map Table I 
I DeTice Handlers I 
I llllitlaliuition Code I 
I (Optional Features Code) I 
I Elrzcutive Code I 
I TSGt:N I 
I Owerlay Tables I 
I laterrupt Vectors I 

----+ Physical 0 

n.e -er'a 
saelllwi.cbed 
syst.ea. It 
-r's job 

job region is the contiguous meaory 
between -110ry used by t~ operating 
is allocated dynaaically, placing each 

in the first available free aeaory area 
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large enough to fit. In a swapping system, the job 
can potentially be positioned anywhere vi thin 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. 

1be user's virtual address space is limited to 64 l 
bytes. The program may request and be granted more 
physical space by use of the PLAS requests. !be 
memory regions allocated need not be contiguous with 
the job's original program 1aage. When the job is 
swapped, the PI.AS regions are swapped into a 
separate disk file. A prograa may also re11&p its 
normal progr- iaage through the uae of real-time or 
shared run-time EMTs. 

l/O OPTIMIZATION 

TSX-Plus uses I/O internally for spooling, job 
•-pping, and directory operations. Up to three job 
-p files and one -spool file can be created during 
initialization. TSX-Plus retains the position of 
these files which restricts their movement but 
eliDinates the necessity for any additional 
directory operations. Likewise, the position of the 
concise c~nd language interpreter (CCL) and the 
lceyboard aoni tor (TSKMON) are only located during 
startup. 

Spooling is the· aethod of placing output to slow 
devices on a .ass storage device to await further 
proceaaing. When an I/O request I.a queued to a 
device handler the job is te11porarily loc'lced into 
lts current me110ry position. This is necea-ry 
since the handler will actua1ly perfora the data 
transfer by using the positional information located 
in the 1/0 queue ele11ent. Since the spooling aystea 
intercepts the I/O request and transfers tbe a.ta 
into its ~ spool buffer, tbe job will return to u 
executable state and bec09e eligible fo~ swapping 
much sooner. In addition,· TSX-Plus will always 
attempt to double buffer the spooled output request 
if two or 110re buffers have been defined. 

the directory cache is a aeiaory resident cache of 
file 41rectory entries aaintained for speed in 
opening existing files. If a requested file entry 
111 found within the directory cache, the file will 
be opened wi.thout the neceaaity of any disk I/O. 
Tbe directory cache stores tbe start:ing di.rectory 
block position, physical device na•e. file naae and 
extension along with the starting block nmaber and 
length. 'nle file entries in the cache are 
aaintained in 90St recently used order. Vhen a file 
not in cache is opened, the least recently used 
entry is replaced with that file entry. Operations 
involving directory alterations (such as enter, 
delete, an.::! rena.e) affect the physical disk as well 
as the aeaory cache; therefore, no speed increase is 
realized. Direcl!ory caching is autoaatic only for 
the syste• device but can be initiated for other 
devices by use of the ·MOUNT" keyboard ccxmand. 
When exchanging disks, caution should be observed to 
insure that the device is dismounted frOll directory 
caching before accessing the new disk. 

The data cache is a memory resident cache of data 
blod.s maintained for speed in reading dAta files· 
A special programmed request aust be issued to 
enable data caching after a file has been previously 
opened. If a read is issued to a file eligible for 
dat~ caching, the memory resident cache "buffers are 



first searched to see :! the data ~lock ts already 
contained in one of t~ data cache buffers. Whell 
the data block is fouru:! in -sory, the data i• llC'l'ed 
to the uaer's buffer and 'QO dislt I}O is perfor.ed. 
If the data block is not ill ~be. it is re.ad into a 
cache buffer and moved to the user's buffer. The 
operating system always perfonaa a write through the 
cache, altering both c..cbe and the physical derlce 
so that file corrupcioa will be avoided. Aa 
efficient algoritta is llaed to keep the m>st acti'l'll 
bloclta in _ _,ry. Each bloc.It b weighted with an 
activity counter and the least active bloclt ls 
deallocated when a nev bloc.It is ru.d. Thia baa the 
advantage of aaxim.dng ape~ for ISAM atructureii 
files. 

EXECUT10ll SCHEDULING 

TSX-Plus u.ses a dyuaaj.c priority system for job 
e%2Cution scheduling. Each job can be clanified 
into oae of four geaeru state categories: 
real-tiJle interrupt eervice, high-priority, 
CPU-bound, and waiting for event or resource. Tbeae 
categories are further subdivided into saa.ller 
classes. 

The real-tllle interrupt .ervice facility bas two 
subdivisiooe: a real-u.e interrupt service routine 
and a real-tiJle interrupt: completion. routine. A 
real-tiJle interrupt: merrice routine can nm withc>Qt: 
requiring a seheduling call 'by running at forlt l~ 
in user mode ~ vit:ho&t the full context of ti. 
job. Thia -thocl rest:ricta the allowed executable 
EMT• vitbJ.a the interrupt; service facility bat: 
prOTidea faat interrupt response. Since the 
real-tiJle interrupt serri.ce routine is ~uted at 
forlt level, each is queued and executed in order of 
occurrence ma inter.ilmd vith syatea interrupt: 
service fork routines. 

A real-tille interrupt coapletioa rootine doea 
require a job acbedali.Dg cyc1e which will perfoaa a 
contezt switch before entering the lnterrapt 
completion ro.tine. 'Daere are seven (1 through. 7) 
softlfare prioriti- wbi.ch are only uaed by the 
schedul.er to det:eraine which real-tille completion 
routine ri.11 take prec:edeace over other• running or 
waiting to t'Ull. A rea.1-tt.e completion routine .. , 
run until it relinquistiea control or is suspended 'by 
a h:f.gber priori.CT i.aterrupc service routine. 
However, if the real-tille campletion routine enters 
a wait state, vhen it resumes execution it then 
becomes scheduled - a noraal job. An eighth 
software priority (&ero) is available to classify 
the real-time completion routine in a high-priority 
state. 

In addition to the zero priority real-tille 
completion routine, tbe following atatea are 
high-priority states: coapletion of a timed wait 
(.TWAIT) or -rk tille ( .MRXT); teI"Jl..inal input 
finished (activation character received); tenainal 
output buffer empty; I/O completed; and ter.inal 
output buffer lov. There is only one CPU-bound 
state. 

Currently there are fourteen states to identify jobs 
waiting for events or resources. Obviously, these 
states are not executable. Since each of these job 
states is unique, when a resource becomes available, 
these jobs waiting are easily identified and 
scheduled for execution. 
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Each of :~e :ob states has a 1.111ique :nm'.>er which 
n1.11Rerica:1y reflects its relationshi? t.o t:-.ie ~t~er 
job sta•es. ~very job, vbether executable or i~ a 
vait state, will have ::nie of these uniq-ae ~uabers n .. =--.,_ 

defining its current status- . 

R.ecently, -a priority strac t:ure has been added to 
TSX-Plua vb.ich allows the definition of a user 
specified jolt priority -ber between l and 99. The 
priority value ginn a job reflects is relationship 
to other joba vi t:h identical job states. libe!I a job 
is diseonnected from the current lioe by' switching 
to a vir~ line. the job's state resains the same 
but the job's priority ls decreaented by the ~unt 
specified for the system generatiou par-ter named 
VUPRI. 

Ibree tllle-sllce parameters control the aecution of 
the hi&b-prlority and CPU-bound st.ates. QU1J11 
c:ootrols the ..xi- length of tbie a job rill 
execute follovi:ng completioo of a ti.ed aa.it or a 
te~ iaptt request. QUillA control.a the .. xi•• 
length of ti.e a job will execute following a 
terainal output buffer empty, 1/0 cgmpleted • or 
tenainal output baffer low state. Should a 
hf&b-priority job execute its full time-Slice 
(either QUill or QUAlfli) without entering a wait 
state, it vill automatically become a CPU-bound job. 
QUAB2 is the -xi-_ length of time a job vill 
eJteeute lilhile in a CPU-bound state . 

A new syst- generation parameter aa.!d HIPllCT 
control.a the e:ucutloa state of I/O intensi-.e joU. 
lllPRCT caatrols the maber of eoasecueive t1- a 
job will lie placed in a higtr-priority sute 
folloving an I/O completion event. 'ibe?a the job bas o 
exhausted this count, it is placed in the CPU-bound ·. ~,: 
at.ate aad its catat: is reset to HincT. · 

The job qae1R contain.a a list of all jobs, ordered 
first by jolt st:ate -1>er then with!. job state 
-her by the defined priority -ber. !hen the 
role of the scheduler heccme.s very st.ple. 

l. Obtain the job at: the head of the executable 
queue. 

2. If the job la not currently in ..ory. then 
obuia the progr- lllage froa the swap file. It _.,. 
be aeces-ry to swap lower priority jobs frc. cbe 
tall of the jolt queue. 

3. Run the job until it either enters a -it stab!, 
the allotted time-slice baa expired, or a higher 
priority job ~a.es executable. 

a. If the job enters a vait state, it ls 
re.oved froa its current queue position and is 
placed in the queue in the appropriate wait: 
state. 

b. If the allotted time-slice has expired, the 
job 1a considered to be CPU-bound. It ia 
re11eved frOll its current queue position and 
placed in the queue at the tall of the 

·CPU-bound jobs with respect to its defined 
priority. Note that its original state could 
have been either high-priority or CPU-bound. 

c. External events may interrupt the executing 
job before it either enters a wait state or its 
time-slice expires. The interrupted job 
relll.ains in its current queue position (the 
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higher priority job r~s ~en queued in front of 
this job) and when resumed •ill execute for the 
remainder of its time-slice. 

A timer is cleared when a job is brought into memory 
from the swap file. As long as the job remains 
exe=utable, it will not be eligible for swapping out 
of aemory until the timer reaches the time quantity 
specified by the CORTIM parameter. The job becomes 
i111Dtediately 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 into 
aemory will not be swapped. Also, a job issuing a 
non-tercinal 1/0 request is temporarily blocked from 
swapping once the request is queued to the 
appropriate device handler. It aust remain in 
ae.ory until the 1/0 operation coapletes. A flag is 
aaintained for purposes of ·holding• I/O froa the 
device handler queue if the job has already used its 
time-slice. 

TUNING SYSTEM PERFORMANCE 

Since the essential duty of the operating systea is 
to execute user-s programs. the aost important tool 
in tmdng system performance is knowledge of the 
features utilized by these programs. Dov much total 
aemory is available? What is the noraal size of the 
typical program? ls a shared rwr-tiae syste• 
available? Which features do the application 
programs ase - inter-prograa message c01111aU11ication. 
.record locking, data caching. real-tllle EMTs, etc! 

To optillize memory, generate reasonable values for 
syste11 parameters. Since the operating systea-s 
blage is permanently resident, space should not be 
wasted for features that will not be used. Use a 
shared run-time system for red.acing user-s aeaory 
requira.ents, but reme•ber • since this will be 
perwanently resident., at. least three or 1a0re users 
should frequently require this run-ti.me. Use the 
SYSM>li utility and the ·saow KE!«lltr c~ad to 
obtain information about me1a0ry usage for the 
operating system and the user-s prograas. Use the 
"'ltDroitY. c~nd to dynaaically tune particula.r 
programs anc! the SETSIZ uti1ity once the opti_. 
mEla<>ry siz.e is obtained. Calculate a reasonable 
11et1ary default partition for execut:iog .ast user 
programs and use the SETSIZ utility to increase 
space for those programs which vill not fit. 

7c optimize I/O, allocate reascnable u~er memory 
partitions in order to keep as many jobs in memory 
as possible thus reducing swap 1/0. Use spooling 
for slow speed output devices. This allows the job 
to become executable and eligible for swapping auch 
sooner. Use directory cache and data cache when 
possible. This reduces disk head movement and 
eliminates reads when the item is located in the 
memory cache. Use a shared run-time system for 
reducing program overlay reads. 

To optimize execution scheduling, QUANl and QUANlA 
should ideally be set so that the aajority of 
high-priority jobs will coa.plete execution and enter 
a wait state (either l/O wait or terminal 1/0) 
before the full time-slice expires. HIPRCT should 
be set such that an I/O intensive job will not 
totally dominate the system by reaaining in a 
high-priority state. CPU-bound jobs will only 
execute if no higher .pr-iority job requir-es service 
and QUAR2 should allow them a long enough execution 
t.hle to justify their scheduling and memory svap. 
COK.Til! should be set high enough so that pr-ograma 
vill not swap when the event they are waiting on 
vill coaplete quickly; but. it should not be set so 
high that jobs which could soak up idle ti11e cannot 
be s-pped int:o 1R110ry. Execution of jobs -y be 
fine tuned within each atate by adjusting the 
associated priorities. 

Finally, some attention should be given to the 
application pr-ogra111S. 'l'be performance aonitor can 
lae used for isolating program area8 which require 
more execution time. By optillizing these area.a, 
program performance should improve. The nse of 
single character input should be avoided since this 
repeatedly places the progr- in a high-priority 
unrlnal input cOlllpleted state. The use of no-wait 
character input degrades systea perforaance even 
.or-e since this places tbe prograa in a 
high-priority terainal input completed state without 
the necessity of an entered character. If at all 
possible, a line of input shobld be processed by 
entering characters followed by an activation 
character (this is noraally a carriage return 
although other activation characters aay be 
liefined}. During buffered input. the job is 
-pended and may even be swapped to disk to allow 
other jobs to execute. In addition. the use cf high 
efficiency tenrlnal I/~ can reduce the overhead 
associated with terminal 1/0. 
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MOVING OR REPLACING A DELEGATE? 

Please notify us immediately to guarantee continuing 
receipt of DECUS literature. Allow up to six weeks 
for change to take effect. 

( ) Change of Address 
( ) Delegate Replacement 

'oECUS Membership No.:--------
Name: _____________ __ 

Company: _____________ _ 

Address: --------------

State/Country:-----------­

Zip/Postal Code:-----------

Mail to: DECUS - ATT: Subscription Service 
One Iron Way, MR02-1/C11 
Marlboro, Massachusetts 01752 USA 
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