
THE I I ,......_ m n. DECUS . ta,kc, r1 I I I I I I I I I I I I I II I 11111111111111111 RT-11 SIG NEWSLETTER I I I I I I I I I I I I I I I I I 111 11 1111111111111 I I 

March 1984 

PIP LD 

PAT 

XM 

Volume 10, Number 2 

FILEX 

llAtolV 

~ 
~DECUS 

U.S. CHAPTER 



Printed in the U.S.A. 

The following are trademarks of Digital Equipment Corporation: 

DEC DIBOL 
DECnet Digital Logo 
DE Csystem-10 EduSystem 
DECSYSTEM-20 IAS 
DECUS MASSBUS 
DECwriter PDP 

UNIX is a trademark of Bell Laboratories. 

Copyright© Digital Equipment Corporation 1984 

All Rights Reserved 

PDT 
RSTS 
RSX 
UNIBUS 
VAX 
VMS 
VT 

It is auumed that 1111 articles submitted to the editor of this newsletter are with the authors' permission to publish in any OECUS 
publication. Tha articles ara tha responsibility of the authors and, therefore, DECUS, Dlgltal Equipment Corporatipn, and the 
editor assume no responsibility or liability for articles or Information appearing in tha document. The views herein expressed ara 
those of tha authors and do not necessarily express the views of DECUS or Digital Equipment Corporation. 



THE I I ffl ft• DECUS . 
ta,kc,111 1111 111 11111 1111 111 111 1111111 111 RT-11 SIG NEWSLETTERII II II II Ill II II Ill II II 11111111111 1111 

MARCH 1984 VOLUME 10, NUMBER 2 

Contributions to the newsletter should be sent toa 

Ken Demers 
MS-48 
United Technologies Res. Ctr. 
East Hartford, Ct. 
06108 
(203) 727-7139 or 7240 

Other communications can be sent to: 

John T. Rasted 
JTR Associates 
58 Rasted Lane 
Meriden, Ct. 
06450 
(203) 634-1632 

or 

RT-11 SIG 
c/o DECUS 
One Iron Way 
MR2-J/E55 
Marlboro, Ma. 
01752 
(617) 467-4141 



TABLE OF CONTENTS 

RT-11 SIG CONTACTS 
FROM THE EDITOR 

.................••.............. •-• .•....•..• 
Publications Committee Meeting . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

USER INPUT 
A Philosophical 
General Purpose 

Aside ....•....•....•.•••......•••.••.••••• 
Routines ......•......•..•......•..•.••••.. 

DEC INPUT 
RT-11 V5.1 

USER REQUESTS 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Reading CP/M Formatted Diskettes 
DECUS LIBRARY 

• • • • • • • • • • • • • • • • • • • • • • • • • • 

Flexible Filespec Parser For FORTRAN•·•••••••••••••••••••• 
Fast Memory/Disc Sort/Merge •··••••·••••••••••••••••••••••• 
Complete File Sort Utility··•••••·•·••••·••••·•••·•••••••• 
Retcon ....••...•..••.••.....•••...•..•••••.•..••••.•••..•• 
Ft alk ............•.....••.••••.•.••••.••••••••.••.•••...•. 
Macro Input/Output •••••••••••••••••••••••••••••••••••••••• 
VT100 Library Routines ·•••••••••••••·•••••••••••••·••••••• 
MU-BASIC Extensions ••••••••••••••••••••••••••••••••••••••• 
Directory Restore Utility••••••••••••·•··••• ·••••·••··••·•• 
Text File Utility • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Log-in, Log-out Utility•··•••••••••••••••··••••••••••••••• 
C Language System .•••••••••••••••••••••••••••••••••••••••• 
Motorola 680X Code Assembler•·••••·••••••••••••••••••••••• 
A/D Conversion Package •··••••••••••••••••••·•••••••••••••• 
Data I/0 System 19 Prom Programmer Support•••••••••••••••• 
APL-11 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Contents of Fall 1983 Sig Tape ••••••••••••••••••••••••·••• 
Serial Port I/0 Handler·•••••••••••••••••••••••••••••••••• 

UPCOMING SYMPOSIUM INFORMATION 
Future Symposium Dates ··•••••••••••••••••••••••••••••••••• 
Cincinnati Preview ····•••••••••••••••••••••••••••••••••••• 
Sessions To Be Scribed At Cincinnati ··•••••••••••••••••••• 

PAST SYMPOSIUM INFORMATION 
RT-11 Directory Structures Internals •·••••·••••••••••••••• 
RT-11 XM New User ••••••••••••••••••••••••••••••••••••••••• 
Ethernet LAN For UNIX and RT-11 • • • • • • • • • • • • • • • • • • • • • • • • • • • 
How The J-11 Stacks Up • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Terminals Rap Session·•••••••••••••••••••••••••••••••••••• 
P /OS For Graphics .••.•••••••••••••••••••••••••••••••• • •••• 
RT-11/TSX-PLUS Compatibility Issues ••••••••••••••••••••••• 
Comparison Of Real Time I/0 Using RT-11 & TSX-PLUS •··••·•• 
TSX-PLUS Internals • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

2 

J 

5 

6 
7 

15 

17 

18 
18 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
25 
26 
27 
28 
29 
30 

31 
31 
33 

34 
37 
38 
39 
41 
43 
45 
49 
52 



RT-11 SIG CONTACTS 

.JOHN T+ RASTED 
JTR Associates. 
~:'i8 Rasted Lar,e 
Meriden, CT 06450 
(203) 634···1632 

KEN DEMERS 
MS-48 
United Tech. Research Ctr+ 
Silver Lane 
East Hartford, CT 06108 
(203) 727-7139 or 7240 

FMLSTON BARNARD 
Division 2565A 
Sandia Laboratories 
Albuaueraue, NM 87185 
(!:i05) 844-·!'.'.ill!:i 

MARK BAf~TEL T 
HSC Research Development CorP+ 
555 Universit~ Ave. 
Toronto, Ontario 
Canada MSG 1.XB 
(416) 597-1500 Ext 4588 

or 59B··· 5982 

DOUG BOHRER 
Bohrer & Company 
903 Ridae Road, Suite 3 
Wilmette, IL 60091 
(312) 2!:'.i1····9449 

NICK BOURGEOIS/ 9238 
Sandia Laboratories 
F'. 0 • Bo:-: !'5800 
Albuaueraue, NM 87185 
(505) 844-8088 

• .JOI-IN CROWELL 
Cl=-<OW4ELL Ltd. 
145 Andanada 
Los Alamos, NM 87544 
< !:i05) 662-·3893 

BI LL LE FWY 
Information Resources, Inc, 
470 E, Paces Ferrs Rd. N.E. 
P • 0 • Bo:-: 5 2 6 6 1 
Atlanta, GA 30355 
(404) 231··-3117 

3 

RT-11 SIG Chairman 

Newsletter Editor 
DECNET Contact 

RT-11 Handout Editor 
TaPe CoP~ Generation 
Contact 

Structured Lanauases 
Contact 

APL Contact 

TSX Contact 
MACRO Contact 

TECO Contact 
Product Plannins 
Contact 

COBOL Contact 
Wish List Contact 



CARL LOWENSTEIN 
Univ. of Calif+ San Dieso 
Marine PhYsical Lab. of the 
ScriPPS Inst. of OceanosraPhY 
San Dieso, CA 92152 
(619) 294 --3678 

.JACK PETEFrnON 
Horizon Data Systems 
1901 Wildflower Terrace 
Richmond, VA 23233 
(804) 740-9244 

RT-11 Hardware Contact 

C Contact 

SUSAN S. RASTED FMS-11 Contact 
Software Dynamics Inc, 
1000 Yale Ave. 
Wallinsford, CT 06492 
( 203) 265-·2226 

NED RHODES 
E···SYstems 
MelPar· Division 
7700 Arlinston Boulevard 
Falls Church, VA 22046 
( 703) 560 .. ·5000 

TOM SHINAL 
General Scientific Corp. 
1684 East Gude Drive 
Rockville, MD 20850 
( 301) 340-·2773 

ED STEVENS 
EM DA Inc. 
111 South Hudson St. tB 
Pasadena, CA 91101 
(213) 795···5991 

J. W, TIPPIE 
Kinetic Systems Inc. 
11 Mary Knoll Drive 
Lockport, IL 60441 
(f315) 838 ·- 000~i 

FWN TRELLUE 
Division 7523 
Sandia Laboratories 
Albuaueraue, NM 87185 
( 505) 844··· 0955 

4 

SYmPosia Coordinator 

RT DECUS Library 
Contact 
TaPe COPY Distribution 

BASIC Contact 

CAMAC Contact 

FOf~TFrnN Cont.act 
RT-11 LUG Contact 



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

held February 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 lone r a nge Plans for SIG Publications, Each editor attemPs 
to represent fairlw, his or her respective SIG, ba sed on feedback 
received at each ssmPosium and received individualls 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 en s ure that 
the Price wou Paw for a newsletter reflects the actual cost of Printins 
and distributing the newsletter sou receive 

2, the Possibilitw of altering the current erouPins of multiPle SIGs 
within a single newsletter 

3, imProving the turn around time between swmPosium and scribed material 
appearing in the newsletters 

4, examining the Possibilitw of chanSing the current coPsright statement 
that appears in each newsletter 

In addition, Shelli Kieslin! of the DECUS staff made a Presentation 
that explained the Process that each newsletter must So throush 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 Puttins uneccessarw delaws in the Process, I ha ve included a 
diagram that Shelli eave 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 reads 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 costinl the same as a newsletter 
that had twelve issues, Thus, the subscribers to a newsletter offered bw the 
smaller SIGs were subsidizinl the subscribers of the larler 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, Pase 
count Per issue 2, number of issues per wear and 3, number of wearlw sub­
scribers, This will allow wou to Pas a fair Price for the information sou 
receive, Under this format, next sear's subscription to the 'Mini-Tasker' 
will cost aPProximatels $14,00 , This filure is based on Publishins five 
issues of aPProximatelw sixtw Pales to the aPProximatelw 3,000 current 
subscribers, The ranee of ProJected costs for other newsletters were a low 
of $5,00 (two issues a wear) and a high of BPProximatelw $36,00 (twelve 
issues a wear), It was also recommended that subscribers orderinl all of 
the newsletters will be offered a discount (the amount has not been determined 
\~et) I 

Item 2 does not affect the 'Mini-Tasker', It is Possible that the Basic 
SIG's newsletter will not be Publish~d 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 discussins amons the editors concerninS the del a~ in 
settina the scribe material from the St, Louis SwmP osium into our respective 
newsletters, This was a result in losistical Problems related to Personnel 
chanaes in the scribe distribution chain, (This is a twPical Problem since 
we are a volunteer oraanizationl, However, the editors will be able to speed 
UP the scribe distribution process in the future s ince we will be utilizina 
the DECUS Vax iomPuter to aid in the scribe distribution Process, 

Item 4 is of concern to those publication committee members th at feel 
that the current coPwrisht statement which appears on newsletters is too 
restrictive, The comm ittee decided to examine the current Policw in more 
dePth to ensure that if a nw chanaes are made, they are in the best interest 
of the DECUS societw as a whole, 

As a unit, the publications committee is strivins to brins SIG members 
the hiahest ~ualitY newsletters at the lowest and fairest Prices, It should 
be noted that even with the initiation of the subscriPtion fee last wear, 
overall the Publication of newslette rs los t monew, But, experience i s a Sreat 
teacher, With the new Pricing schedule a nd a year's experience, we intend to 
break even as a non-Profit oraanization should, 

As alwaws, wour comments concernina the Publications meetins, the 'Mini­
Tasker", or the RT-11 SIG are encouraaed and welcomed, 

Sincerel\:i, 

USER INPUT 
A PHI LOSOPHICAL ASID E 

Ned W. Rhodes 

In doing s ome investigations concerning the use of ConcurreBt 
Pascal for an application, I came across a list of gu idelines 
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 
a rticle "Mon itors: An Operating Sys tem Structuring Concept" 
was authored by C.A.R. Hoare and was published in the 
Communications of the ACM (Copyright 1974, Association for 
Computing Machinery, Inc., October 1974). The princ i ple 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 wo rds interesti ng . Many t imes I have attempted 
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to do emulations of spec1 11c , dedicated hardwar e on a genera l 
purpose computer , on l y to f i nd that the emu l ation doesn't run 
near l y as fast or ef fi ciently as the thing be i ng emulated. 
Examples of th i s wou ld be fore i gn t ermina l emul at i on or 
execut ing CPM code on a PDP-11 . I have had to t a ke a step 
back , and realize that I can choose efficient algor i thms , but 
thRt I can 't make the hardware any faster than it a lready is. 

Ano ther point that I found interesting , was Hoare's discus sion 
on sys tem l oading and thrashing . He sa id ''avoi d fixed pr ioriti es ; 
instead, try to ensu re that every program in the system ma kes 
reasona bly steady progress . In particu l ar , avo i d ind e finite 
ove rtaking ." I fin d that this i s an interesting thought a l so . 
I know that in the design of real -time sys t ems , I have often 
wa nted to have a complicated scheduling scenario , whe r e one 
prog ram would interrupt another , whi l e st ill another program 
could interrupt a ll the others and so on we would find that the 
s ystem was busy interru pting it self and not getting the overall 
job done. I have come to beli eve that in an ev en t dr iven system, 
it is better to let certain t asks run to compl etion rather than 
try to build in a compl ica ted scheduling algorithm; it is 
certainly eas i er . The eas i est way I have found to do this i s 
to make the system queue dr i ven, and have the tasks in the sys­
tem work from the queue . Then , l et each task complete i ts 
process i ng on an e l ement from the queue , either by completely 
f in ish ing with the queue element or by inserting information on 
anothe r queue for further processing . This ensures that tasks 
will make reasonable progress and that you ca n pass on the spee d 
of the proc essor in a s imple mann e r . 

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 slncerely, 

9700 RB GRONINGE N / The Netherlands 

RT-11 DISK DATA CACHE 

Speedup of disk I /0 in a tra nspar ent way by ca ching technique 

Characte ristics: 

Principle: 

Failsafe: 

Write cache: 

Software: 

Required: 

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

+ Applications run mu c h faster as far as disk I/0 is concerned 
+ After startup caching is completely transparent 
+ Requires only about 200 words of resident cache code in low 

memory. This cache code resides in VM: handler 
+ A must for floppy and TUSB users due to dramatic performance 

improvement. 

Direct :Vlapping (proved t o be superior to Look Ahead and Least 
Recently Used algorithms): a fixed disk area is mapped to a 
fil e (the cache file) on Vi"1: (the virtual memory handler). 
Space on Vi"l: not occupied by the cache-files r emains available 
for normal use. Up to 10 disk area's may be de fined 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 f ile. 

Uses the Write-Through princip le. 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 explicit ly for 
specific disk area's which contain temporary data. For exampl e 
consider the SWAP.SYS system file. The data in this file have 
only a meaning during runtime. I/0 to disk area 's cached in 
this way write to /read from only the VM: cache file. 

+ Code to updat e VM: handl e r (V4 or VS) for cach ing . 
+ 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 t o 376. disk blocks. VM: RT-11 VS 
supports upto 2 Mw on Q-bus. 

+ Pers on installing the package should be f a miliar with system 
generation (it may be necessary to assemble, modifie and 
install a handler) 
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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 can simultaneously 
access up to 16 devices (could be coded for up to 256 
devices). 

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

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

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

+ 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: 
R.H. nov 83 

; 111111111111111111111111111111111111111111 I I I I I I I I I I I I I I l+-H 11111111111; 

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

START:: 

1$: 

MEMOVR: 

Open 

LOADED: 

Error 
; 
LFAILO: 

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

.ENABL LC 

.GLOBL TIME 

MOV @IISO,RS 
.DSTAT I/STAT, I/FILO 
TST STAT+4 
BNE LOADED 
MOV STAT+2,RO 
ADD R5,RO 
BCS MEMOVR 
MOV RO,-(SP) 
• SETTOP RO 
BCC 1$ 
TST (SP)+ 
.PRINT 1/SETERR 
.EXIT 
CMP RO,(SP)+ 
BCS MEMOVR 
.FETCH RS, I/FILO 
BCC LOADED 
.PRINT 1/NOINST 
.EXIT 
.PRINT 1/NOMEM 
.EXIT 

channel to output device 

.LOOKUP I/AREA, IIO, I/FILO 
BCS LFAILO 
JMP OK 

returns: 

.PRINT 1/NOLKO 

.EXIT 

;Load RS with high program limit. 

;Handler already loaded? 

;Handler size! 
;New high limit needed! 

;Do limit request • 

;Enough memory? 

,-----------------------------------
FILO: .RADSO /LP / 

.WORD 0,0,0 
,-----------------------------------
STAT: .BLKW 4 
NOINST: .ASCIZ /?FF-F-LP: not in SYSTEM/ 
NOMEM: .ASCIZ /?FF-F-Not enough memory!/ 
SETERR: .ASCIZ /?FF-F-.SETTOP error!/ 
NOLKO: .ASCIZ /?FF-F-LOOKUP-Failure/ 
IOERR: .ASCIZ /?FF-W-IO error!/ 

.EVEN 

10 



OK: 

READY: 

EX: 

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

.CLOSE 
TST 
BNE 
.RELEAS 
.EXIT 

110 
STAT+4 
EX 
IIFILO 

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

HRDERR: .PRINT #IOERR 
BR READY 

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 

.ASCII 
TIMSTR: .BLKB 

.ASCII 
DATSTR: .BLKB 

.ASCII 

.BYTE 
BUFEND: .WORD 

AREA: .BLKW 

CNVASC: CLR 
DIV 
ADD 
ADD 
CMPB 
BNE 
MOV 

1$: MOVB 
MOVB 
RETURN 

14 , 15 ; FF , CR 
/ *** NKG - AZG *** Printed at/ ;YOU MAY CHANGE THIS TEXT 
8. ;TIME 
/on/ 
17. ;DATE 
/ *** NKG - AZG ***/ ;YOU MAY CHANGE THIS TEXT 
12,12,lS;LF, LF, CR 
0 

5 

RO 
lllO., RO 
II' 0, RO 
II' 0, Rl 
RO, fl 'O 
1$ 
# , ,RO 
RO, (R4)+ 
Rl,(R4)+ 

.SBTTL 
DATTIM:: 

DATTIM 

//TIMARG, RS 
TIME 

MOV 
CALL 

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

DATE:: .DATE 
MOV RO,R3 ;See Prog. Ref. 81-V4, pp. 2-26 
BEQ 1$ 
BIC rc37 ,R3 
ADD #72. ,R3 
MOV RO,Rl 
ASL Rl 
ASL Rl 
ASL Rl 
SWAB Rl 
BIC rc37 ,RI 
MOV RO,R2 
SWAB R2 
ASR R2 
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ASR R2 
BIG rc37 ,R2 

1 $: MOV . IIDATSTR,R4 
CALL CNVASC 
MOVB ti, , (R4)+ 
DEC R2 
MOV R2,Rl 
ASL R2 
ASL R2 
ASL R2 
ASL Rl 
ASL Rl 
ADD Rl ,R2 
MOV f/MONTH,Rl 
ADD R2 ,Rl 
MOV t/12. ,R2 

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

MONTH: .ASCII /January 
.ASCII /February 
.ASCII / March 
.ASCII / April 
.ASCII I May 
.ASCII I June 
.ASCII I July 
.ASCII I August 
.ASCII /September 
.ASCII / 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 are indicated by key words, these are: 
C REAL, INTEGER, BYTE, LOGICAL and OCTAL. 
C The key word END terminates reading from file. 

C Input: FILNAM; Name of parameter data file: 
C Byte string 'dev:filnam.typ', terminated with a null. 

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

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

C File layout may be: 
C -------------------
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C 1. Lines with comments containing NO UPPER CASE KEY WORDS and empty lines. 
C 2. ONE line with ONE VALID KEY WORD, with comments and immediately followed 
C by: 
C 3. LINES OF DATA indicated by previous key word. 
C 4. Data file should end with END keyword! 

C Valid keywords: 
C INTEGER-> Integer data follow 
C REAL -> Real data follow 
C BYTE -> Byte data follow 
C LOGICAL-> Byte data T(true) or F(false) follow 
C 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( 1 )=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.0) GOTO 300 
IF (INDEX(LINE,'LOGICAL').NE.O) 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+! !Continue with last key word. 

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

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

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

410 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 

422 BARR(NINP(3)+1)=.TRUE. 
GOTO 425 

424 BARR(NINP(3)+1)=.FALSE. 
425 NINP(3)=NINP(3)+1 
420 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."71) GOTO 520 

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

540 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, -1: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 Specifie TBEGIN, TEND, X-TICK(ms.) for ~R 
-20 80 20 
REAL Specifie 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, Di s it a l ' s mos t POPul ar oPeratins ssstem, is now avai l ab le 
on the Professiona l 300 Series of Pe r sonal workstation s , With the 
an nouncement o f RT-11 V5,1, the P ro fe ss ion a l 300 become s the lowest-cost 
ssste m that ca n run the popular RT-11 operating ssstem and its huge arras 
of software, 

Small, fast, and effecient , RT-11 offers both runtime and development 
environments within a sinsle ssstem, It ca n handle both realtime and data 
Processi ns BPPlications, supports a variet~ of comPilers(includins FORTRAN-77, 
APL, and C), and offers a full ranee of sss tem utilities to make interac tive 
Proeram development easier, 

Dieital has sold over 80,000 RT-11 li ce nses, OEMs have sold thousands 
more RT-11 based ssstems to their customers , RT-11 user s benefit both from 
Disital 's s tead s develoPment of the oPeratinS ssstem and from the huSe arras 
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, includins its video bit maP caPabilitw for Precise sraPhics, Version 
5,1 also includes a communications oPtion (VTCOM) that allows any RT-11 sYstem 
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,l field test user, Crowell, president of Crow4ell ltd,, of 
Los Alamos, N,M,, uses his Professional runninS RT-11 'as an inexpensive dedi­
cated sYstem' 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) 'partly in transmittins software I ' ve develoPed to 
other tarset systems,• 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 University of California, has done 
software develoPment under RT-11 by workins on a Professional 350 in his home, 
"It really is Sood old RT on the Pro,' he saws, 

'The Pro is verY ouiet, it sits under mY desk, and has an excellent key­
board, It ' s a verw convenient sYstem for doins maJor conversion or develop­
ment work at home,' Walraven saws, 'I've used the TRANSF Prosram ouite a lot, 
It's very handy', 

Multiuser DeveloPment on RSX or VAX Swstems 

Another new Product, RTEM-11 V2,0, allows multiple users to develop RT-11 
V5,1 software on an RSX-11 or VAX/VMS swstem, APPiication Prosrams can be 
created, edited, assembled, linked, and debussed under RTEM-11 and the exe­
cuted under RT-11, RTEM-11 creates an RT-11 enviroment on the host system, 
Users loSSins onto a host system can be Put directly into RTEM-11 throush 
startup files, This allows develoPers to work with RTEM-11 without having 
to know the host OPeratinS sYstem itself, 

Transferrins APPiication Prosrams from PDP-lls 

Customers with PDP-11 sYstems 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 DiSital or non-Disital host, 
The TRANSF Prosram Provides ASCII and binary file transfers between RT-11, 
RTEM-11 (runnins under RSX or VMS>, CTS-300, TSX-PLUS , and RT-11 systems, 

New Feat•Jres 

RT-11 V5,1 contains the f•Jll set of rn-11 features, which incl•Jde 
automated customer installation, Concise Command Lansuase (CCL>, User­
Definable Command Linkase (UCL), indirect control file Processor (IND>, 
sinSle-line editins, logical disk subsettins, virtual memory handler, and 
the BACKUP utility prosram, 

In addition to VTCOM, Version 5,1 also offers the Transparent SPoolinS 
Packase (SPOOL), Provides simultaneous outPut to Printers (or any other 
RT-11 serial device) concurrent with other swstem actions, The user can 
operate SPOOL without havins to command and control spooler actions directly, 
Swstem OPeration remains consistent in both the spooled and non-spooled 
environment, 
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Ano ther n ew Pr os ram, SETU P, uses si mple , EnS li sh c omman d s to set 
OPerato r modes for the Professional ter minal and time-of-das c l ock, the 
VT100 famil~ of termi nals, a n d the LASO and LA100 serial Printers, SET UP 
i s esPe c 1all s usef u l f or set t ins vi deo c har acteri st ics bs i ncl udi n s se tu p 
c om mands in startup indirect command files , 

_ SET UP Provides a l l of the hardw a re setup features no r malls used with 
Vl100 termin a ls, · 

Profess i onal 300 or MICRO/PDP - 11 

Both the MICRO/PDP-11 and the Professio nal 300 Series now run RT-11, 
Each offers i ts own advantases, The Professional offers the lowest - cost 
har dwa re fo r RT-11 user s, Pl us its awa rd- wi nnin s er son □ m ic de sisn, a n d 
its bit - maP SraPhics caPabilit~, The MICRO/PDP-11 offers comPatibilit s 
with Disita l 's Q-Bus Periphera l s, a more standard PDP-11 architecture, 
me mors e xpan s ion UP to fo ur Mb ste s and a mul ti use r envi ro nme nt un de r 
CT S-300 or TSX-PLUS, 

r~vai lab i 1 i bi 

RT - 1 1 Version 5 , 1 is av ai lab le no w, 

TS X-PL US is a tra d emar k of SI H Co mputer s~s t ems, 

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 thi s. 

I would als o like to communicate with CPU ' s using MODEH77/XMODEM 
programs. It is no problem using LSTERM (DECUS 11-543) to talk 
as a terminal to MODEM77 but most CP/M Bulletin Boards ask you 
to use XMODEM to receive a long (\ ile. 1 

~J~ t{ [le 1 
Julian H. Unger J/ 

, AMF Geo Space Corp. 'VP. o. Box 36374 
· 'Houston, TX 77036 

( 713 l 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, V5.0 

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 FORTRAN applications program, PARSE minimizes the 
amount of typing necessary to specify files by providing default 
values whenever they are not supplied at run-time. Both default 
device specifications and extensions may be handled. Once a 
"root" filespec has been created by PARSE, further filespecs can 
be created without any user action by means of successive calls to 
PARSE. 

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

An article on the use of the code may be found in the magazine 
SEXTANT, in the Summer, 1983, edition. This version of PARSE has 
more functionality than the one included on the DECUS Symposium 
tape No. 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: MACRO-11 

SORT is a general purpose high speed RT-11 memory/disc sort/merge 
utility program, capable of coping with files as large as RT-11 
can manage. Sorting may be ASCII or alphanumeric, and 
considerable trouble was taken by the original author to enhance 
the speed of the sorting. 
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SORT ~as written by Darrell Whimp during his student days at St. 
: 7ter s Lu~heran C~ll 7ge, Brisbane. 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), 
600' 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: MACRO-11 

Memory Required: 16KW 

Other Software Required: EIS 

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

A maximum of 16 sort fields is allowed. Maximum record length is 
2046 bytes. Records must be separated by a /CR/LF/. 
In the preparation of this version, no changes in the sorting 
procedure were made. Revisions consist of the following: 
1. Replacement 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 magnetic 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 V5.0 

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 0 - 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 in ANSI mode. Routines allow drawing boxes and lines, 
cursor positioning, screen appearance, video attributes, screen 
and_l~ne clearing, screen and keyboard behavior, graphic 
fac1l1ties, 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 DECUS 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 WOT 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 
float values (single precision) to octal and vice versa, clear 
ring buffer. Except for multiuser I/0 functions the extension 
routines can also be applied under BASIC-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: MACRO-11 

DTX is a utility program for transferring text files and absolute 
binary images to XXDP+ formatted media under the RT-11 operating 
system or RT-11 emulators under RSX, VMS or RSTS. It supports 
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 
operator and computer time. 

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

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

Documentation on magnetic media. 

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

revision 
ll-SP-18 

C Language System, Second Master Release 

Version: November 1983 

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

Submitted By: Martin Minow 

Operating System: RSTS/E V7.2/V8.~, RSX-llM V4.0, RSX-llM-PLUS, 
RT-11 V4.0, VAX/VMS V3.2, TSX-PLUS V2.2/3.0. 

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' 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/0 library') for 'C' 
programs running under the RSX-11 or RT-11 operating systems. 
By using this library, 'C' programs may be developed on one 
operating system for eventual use on another. 

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

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

- More than 20 'C' programs, including a cross-reference lister 
for 'C' programs, a lexical analyser program generator, 
cross-assemblers for several microcomputers, and several games. 

- Extensive documentation for the compiler and runtime libraries. 

All software is distributed in source format. 'C' may be built to 
run under RSTS/E V7.2/V8.0, RSX-llM V4.~, 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-18B (EB), for the DECUS C Language Changes and 

Compiler Reference Manual. 
- Order 11-SP-lBC (EC), for the Utility Library Reference Manual. 
- Order ll-SP-18D {EC), for the Tool Library Reference Manual. 
- Order ll-SP-18E (EA), for the AS Assembler Manual for the 

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

Support Manual. 

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

Documentation on magnetic media. 

Media {Service Charge Code): See ordering information listed 
above. 

Format: 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), 6801 (6803), 'i805, 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: {l) LOADER, a 'DEC' .LDA format absolute binary 
loader for the ~800, (2) ~821A, a general purpose Motorola ~821 
PIA I/0 handler {6800 code), (3) 8250A, a general purpose NATIONAL 
INS8250 ACE serial-port I/0 handler {~800 code), {4) MC~845, a 
general purpose MOTOROLA 6845 CRT controller handler {6809 code), 
and {5) NS8250, a general purpose NATIONAL INS8250 ACE serial-port 
handler (6809 code). 

Documentation on magnetic media. 

Media {Service Charge Code): Floppy Diskette (KA), 
~00' Magtape (MA) 

Format: RT-11 

Keywords: MACR0-11, Motorola 
680X Code 
Operating Syst&m Index: RT-11 

new 
11-6~4 

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 realtime clock pc boards. The 
characteristics of the software include: {l) digitizations from 
the 8 differential analog input channels, (2) up to lkBz 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), 
~00' Magtape (MA) 
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Format: RT-11 

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

PB: Device Handler for Data I/0 System l9 Prom Programmer 

Version: July 1981 

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

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

Source Language: MACRO-ll 

Memory Required: 582 words 

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

This handler was derived from Digital Equipment Corporation's PCll 
high speed paper tape reader in order to allow for 
device-independent execution of file and command transfer via 
PIP.SAV to and from the DATA I/0 SYSTEM 19 UNIVERSAL PROGRAMMER 
99~-l9~~ via a DLVll-J line at address l7~S2~ and vector 120. 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-ll 

Keywords: Prom Programmer, 
RT-ll Device Driver 
Operating System Index: RT-ll 
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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, MACRO-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. Backup tape is 
blocked at 10kb per block and has its own directory. Files can 
be selectively backed up or restored. Tape writes are double 
buffered. Written in DECUS 'c'. SAV files are included in the 
distribution. t 

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. 

4. APL utilities include file handling, fancy character bar 
graphs, print formatting aids and counting type computation 
functions. Multiple linear regression can use either workspace 
variables or files for data. 

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

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

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

Restrictions: Shared file routines use TSXLIB (DECUS No. 11-490) 
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, N~ 

Operating System: RT-11 V4 and VS 

Source Language: BASIC-PLUS, FORTRAN IV, ~ACR0-1 1 

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 metho~ 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 5. 

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

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

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

7. Utilities to search a volume and all its subdirectories: 
time/date stamp printer utility, utilities for TEKTRONIX 
development systems. Patches to RT V4 or 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 ~AR~E, the sources were submitted as a seperate DECUS 
subm1ss1on (DECUS No. 11--562). 

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/0 Handler 

Version: September 1983 

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

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 1.0KB - 1.5KB 

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

The SP handler provides for full duplex I/0 on up to eight serial 
interface ports at one time. In particular, single character 
transfers are possible, without the overhead of multiple I/0 
requests, and without the need for privileged mapping on the user 
program (which would provide access to the I/0 page). Also 
important is the provision of high-speed input to a TSX-Plus 
program. Two modes of operation are possible. The output only 
mode, which uses the DC1/DC3 (X-ON/X-OFF) protocol, is invoked by 
a keyboard COPY command, a FORTRAN WRITE statement, or a .WRITE 
programmed request in MACRO. The full duplex mode, for which 
there are various protocol options, is available only through the 
.SPFUN programmed request in MACRO. At any one time, up to eight 
serial ports may be active, performing either output or full 
duplex 1/0, any one job may be communicating with more than one 
serial port, and a number of different jobs may be communicating 
with the handler. This multiple job capability is particularly 
useful in RT-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/0 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 27-31 New Orleans, Louisiana 
1985 Fall - December 7-11 Disneyland Hotel, California 
1986 Spring - April 27 - May 2 Dallas, Texas 
1986 Fall - October 6-10 San Francisco, California 
1987 Spring - April 27 - May 1 Nashville, Tennessee 
1987 Fall - Novo 29 - Dec. 4 Anaheim, California 

CINCI NNAT I PR EVIEW 

Ned W. Rhodes 

I would like to prev i ew the sess i ons that will be presented at 
the Cincinnat i sympos i a . This i s be ing wr itt en i n advance of 
the scheduli ng meet i ng , so it cannot be cons i dered final , but 
I an ticipate that th e final schedul e will be close to the one 
I am pres en ting be l ow . 

If you have never 
to try and do so. 
to me et th e RT-11 
with other RT-11 
lems solved. 

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

deve lopment team and exchange informat ion 
users . It is a good plac e to get your prob-

If you have a session you would lik e to see g i ven , wr it e me 
a l e tter or g ive me a call. I will either "vol unte er " you to 
give the session, or I will at tempt t o find some one who can. 
The sympos i a is very mu ch a user dr i ven event . 

And , if you will be attending futur e symposia , and are inter­
ested in helping out, let me kn ow as I am a lways in need of 
sess ion chairme n for the sess ions. Th e jo b of the sess ion 
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c)·0 a i rr:1an i s to j_nt ro duc e t he s peake r a r;d to f ill out an eva lu­
at ion form. It is very littl e work, and you g et to meet new 
pe ople. If you are int e rest e d, let me know. 

fj e sess ions 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 pr esen t th e RT-11 Product 
Pane l and Overview of t he Current Re l ease , RT-11 La nguage and 
Layer ed Product Panel and How RT-11 was Put on the Professional. 
The Monday night se ssions will look at Enhanced Comma nd File 
Proce ss ing for RT-11, a user writt en Loc k Ma nage r for RT-11 
and a descr iption of RT-11 Library Files. The evening will 
~onclude with a look at TSX-Plus Shared Run-time Systems. 
Th is will be an expand e d presentation (i.e. with examp les) of 
t he one that was presented i n Las Ve gas. 

TUESDAY 

Tuesday's ses si ons will include a pa per on how to develop RT-11 
de vic e handlers. Then there will be two FORTRAN oriente d papers, 
one on improving the pe rformance of RT-11 FORTRA N programs, and 
a repe a t of Ron Trellue 's pap e r on Accessing Memory above 56KB 
f rom RT-11 FORTR AN . The Dig ital presentations will include a 
comp ar ison of RT-11 to CP / M and MS/D OS as well as an IND appli­
ca ti ons tutorial. 

WE DNESDA Y 

This day will contain a number of diverse session presenta­
tions. Jack Peter s on will repeat his paper on Combatting 
Flash Floods with PDP-11s. Dan Kingsbury and Kille r will 
conduct the TSX-Plus Ma gic session, which will be followed 
(but no t nec essarily connected with, nor is any conn ection 
impli ed ) by a paper on TXS-Plus int erna l s . For the pe rson 
interes ted in the PRO, two sessions on Wed nes day will consist 
of a PR0-350 Que s tion an d An s wer ses sion that will consist of 
RT-11 5.1 test site users follo wed by a Di gital tutorial on 
how to transport RT-11 prog rams tha t work on PDP -11' s to the 
PR0-350. 

THURSDAY 

Thursday is usually a long day and fill ed with RT-11 ses s ions. 
John Crowe ll will present his paper on the RT-11 Use r Comma nd 
Linka ge . Two TSX - Plus papers will look a t RT -11/T SX -Plus 
compatability issues and TSX-Plus Real-time I/0 techniques. 
The ever popular RT-11 Us er App licat ion Wo rkshop will happen 
some t ime during the day a nd will feature short us e r presen­
tations on interesting RT -11 a pplica tions. The evening 
festivities will s tart with two user ap plicati on papers, 
followed by a KED fee dba ck sess ion. The even ing wil l f inally 
end wi t h the RT-11 User s Presen tation session. In this session, 
a ll topics are discuss ed and a nswe rs (both ri ght and wrong ) 
a re offered. This s ess ion i s truly a g i ve and take and is 
en tirely us e r driven. Costumes are no t required, but of ten 
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 follawins RT-11 related sessions at the SPrins 1984 DECUS 
S~mPosium at Cincinnatti will be scribed for the 'Mini-Tasker•, 

1, RT-11/TSX-Plus ComPatabilits Issues 
2. Accessins Merner~ Above 56Kb From RT-11 FORTRAN 
3, RT-11 On The PR0-350 Panel And Q g A 
4. TSX-Plus Internals 
5, How To Develop RT-11 Device Handlers 
6. RT-11 Product Panel And Overview Of Current Release 
/, IND l1F-Plication·::; Tutorial 
8, Usins TSX-Plus Shared Run-Time Ssstems 
9, lmProvins Performance Of RT-11 FORTRAN Prosrams 

10. TSX-Plus Real Time I/0 Techni8ues 
11, TSX-Plus Masic 

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

1, A User Command Lansuase With TSX-Plus - Like Comm~nd File Processing 
2+ CombattinS Flash Floods With PDP-11's 
3. User Written Lock Manaser For RT-11 
4. A FORTRAN PromPtins Librars 
5, A Challensins Data Acauisition Problem Solved Bs RT-11 
6, RT-11 User APPiication Workshop 
/, RT-11 User Command LinkaSe 
8, RT-11 Users SPeakout 
9, RT-11 Librars Files 

10. How RT-11 Was Put On A Professional 350 
11, Disital Compares RT-11 To CP/M And MS-DOS 
12. RT-11 Lansuase And Lasered Product Panel 
13. Fast Access Of Extended Memors For Nuclear Masnetic Resonance (NMR> 
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Past Symposium Information 

t :i. t le RT-11 DIRECTORY STRUCTURES INTERNALS 

spe aker Martin Gentrs 

chair 

Disital ECTuiPment Corporation 
Masn ;;,rd Mt, 

Jack C ro1•Je 11 
Loi~ t,lamoi,. L~}b!:; 
L.o·::. (-1lamos.• NM 

scribe Gav i n Per rs 

The information from this PaPer i~ document e d in t he Software 
Support Manual, Chapter 9. 

RT-11 has the s implest director~ of all the DEC oPeratins 
s~stems , All RT-11 file s are co ntisuous, File space is allocated 
in 51 2 bste units called blocks, An RT-11 file ca n ~not be 
extended unless there is empt~ (free) space following the file on 
the disk, RT -1 1 fil es can not sPan volumes, It is due to these 
characteristics that the direct o r~ structure is so simple, 

Ev e rs device is divided into blocks, At least the first 8 blocks 
are r es erved (for lar Ser device s UP to 60 more blocks ma~ be used 
for directors sesments), The first bl ock is called the boot 
block an d contains the Prim ary bootstr ap on a beatable volume. 
If the volume can't be booted RT-11 will come b ac k with 'NO BOOT 
ON VOLUME" error when so u tr s to boot that device. The seco nd 
blo ck ls the home block and i s discussed below. Blocks 2 throu~h 
5 are reserv ed bs DEC a nd cont a in the secondary bootstrap on 
boot.able volume s otherwise thes will be full of Sarbase. Block 6 
is the besinnin s of th e directors and the direct ors continues two 
blocks Per sesme nt to the end of the di rec tors. The next block 
wil l be the first block of the first file on the device, The 
siz e of the directors is set when a volume is initialized, The 
Pro sra m whi ch initializes the volume (DUP) decides a default size 
f o r the directors dependant on the s i ze o f the device; this can 
be overridden with the / SEG:n sw itch to the INITialize command. 
Ce.s, INIT/SEG!4 will force 4 directors sesment s (8 blocks) to be 
Put on the disk,) 

T h E• ho nH~ b l o ck c or, t a i n =· a b a d b 1 o c k r· E.' P 1 a c em en t t ab 1 e of 1 2 8 
bYtes which a llows bad blocks on a device to be rePlaced with 
sp ar e ~ood blocks, Not all devices suPPort thi s oPtion; RL02s do 
but floPPies don't. On an RL02 there are 10 blocks which can be 
used for bad block rePlacement; lar~er disks can have more spare 
blo c k s , The table entries co nsi st of the bad block address (a 

16-bit word) followed by the replacement block a ddress; a O word 
end s the table. The boot, home and directory blocks must be Sood 
to use a volume for obvious reasons; anY data block can be 
rep laced. (The ne x t entry in the home blo c k (octal 204 to 251) is 
the INIT/RESTORE dat a.) When a vo lume is initialized the first 
directory entrs is copied to this area before it is zeroed out . 
Thus a mistakenly initialized volume ca n be restored bs simPls 
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coPYine the information here back into the first directory 
se~ment. 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 ('V05') in version 4 and 
version 3B it was 'V3B' this word should not have been chanted 
since the directory structure wasn't chanted, But since it was 
version 4 and earlier can not read a disk initialized under V5, 
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 V5 disk to read on a 
V4 system (and no access to the V5 for a simPle copy) then it is 
still Possible to set at that disk, Usins SIPP open the volume 
a nd Patch the bytes in block 1 offset 726 to read 'V3B' in 
RAD-50, The next bYtes contain the volume ID in Ascii, The 
default volume ID is 'RT11A ".This is followed bY the owner name 
which defaults to 12 blanks, The next field is the system ident­
ification '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 Utilit~ Prosram), and BUP (Backup Utility 
Prosram). JOAT (Jack-of-All-Trades) in RTEM, RSTS File Transfer 
(FIT) and RSX/VMS File (X)transfer <FLX) can also modify the 
directory of an RT-11 volume, 

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

The next word tells how manY extra bytes are in each directorY 
entry (this is normally Oto allow the most entries in the 
directory but i s 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 ne~t two wo~ds 
contain the file name in RAD-50 followed by a word with the file 
type in RAD-50, <RAD-50 is a way to saueeze 3 characters into a 
word instead of allowinS onlY 2 (bytes) as in ascii; that's whY 
file names can only have letters and numbers in the name since 
RAD-50 is limited to 50 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 bYte contains the 
channel which is attached to that file, For other than tentat~ve 
entries this word is unused but still reserved by DEC ~I be~ if 
we triad real hard we could ~et them to Put the creale1on lime 
here if they 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 as it's status word. An 
empty entry has the status 1000, a lensth, and the rest i s 
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 s ize in decimal. A CREATE/START:nnn 
filename.tYP[ s ize] command 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 mas be biSSer than the file that was deleted, or 
the file name may not aPPear if it had an emPtY file Precedins it 
i n 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 
1.Jnused. 

For file operations RT Provide s the followins Prosrammed 
reouests which are Performed in the user. These are the routines 
that the monitor commands (e.s. CLOSE) and utilities (e.s. PIP> 
use to maniPulate the directory: 

.CLOSE Causes the tentative entry oPen on the channel 
s Peecified 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 sp a ce for a file and createes a tentative 
~?ntr~ • 

• FPROT ChanSes the file protection bit in a Permanent entrY+ 

,LOOKUP Se a rches t he directory for a Permanent entry with the 
n a lltE! sPec if i ed • 

• PURGE disassociates a channel from a tentative entry. 

,RENAME Ch a nses the file name or type words in a Permanent 
Eintrs • 

• SFDATE Chanses the createion date in a Permanent entry. 

The Disk Utility Prosram DUP has the followins file operations: 

CREATE 

EXTEND 

Make file and set size, 

Make a file larger if Possible. 
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INITIALIZE 

SQUEEZE 

UNINITIALIZE 

Make directors emPts Ccreatee new directory). 

Compact the director~ and the files 
(consolidate free space), 

Restore old directory (!NIT/RESTORE), 

title RT-11 XM New User 

speaker Gres Adams 
Disital EauiPment Corporation 
MaYnard, Mass, 

chair William Walker 
Sandia Labs 
Albuaueraue NM 

scribe Gavin Perrs 

RT-11 XM, the extended memors 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 eass 
to use as Possible, Sin c e the PDP-11 is a 16 bit machine with a 
16 bit Prosram Counter (PC) it can onls address 64k, Each b~te is 
addressable for 64k bytes or onl~ 32k 16-bit words of address 
space for a Pro~ram (k = 1024), The basic PDP-11 bus lasout is to 
have memors from Oto 157777 octal (56K) and the I/0 PaSe from 
160000 to 177777 (BK), At the toP of memors is the SY: handler 
and below that is RMON, Below RMON and ans other loaded handlers 
is the free (user available) memors, This address is called 
SYSLOW. 

The Problem is that sou don't know the value of SYSLOW, (It 
varies from ssstem to ssstem,) A save file disk imase Soes from 0 
ta ,LIMIT, Under SJ when runnins an imase, it is maPPed directls 
location for location into memors, (If ,LIMIT is sreater than 
SYSLOW the Pro~ram is too bis to load and run,) Normal ls there is 
space between the ,LIMIT (top of the Prosram) and SYSLOW (the 
bottom of the sss tem), The programmed reouest ,SETTOP allows the 
space between the ssst~rn 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 Prosr a m will have to fisure out how 
much sPace is there, The linker Provides the constant ,LIMIT 
which is the actual taP of the linked prosrarn includins ans 
libr a rs routines that were linked in at the end of the Prosram. 
After calling ,SETTOP the Pr □ Sram can subtract .LIMIT from RO ta 
find the amount of free s pace . 

There are three different sizes of memor~ available for the 
various PDP-11 machines, The PDP 11/20 and the T11 are unmapped 
and thus Provide a total of 16-bits □ r 64K bstes of memor~. The 
PDP 11/23, 11/34, 11/44 Provide the extended 18 bit bus which can 
address 256K b~tes of rnemars with the help of a KT11 Memar~ 
Manasement Unit (MMU). The PDP 11/70, 11/23+, and 11/73 machines 
have extended the bus to 22 bits for a tot~l addressable space of 

4M bstes (4 X 1024 X 1024) and aSa ir1 a KT11 or eauivalent MMU. 
Under XM the Prosram must still fit into 64K bstes of address 
space (including the I/0 Pase> but addresses of SAVe files are no 
lenser ma p ped one for one into memors 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 .SAU 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 VM: handler can 
be used to allow the extra memory to look like a verY fast disk. 
(The UM: device is bootable under SJ or FB but not XM.) The 
prosram can issue Prosrammed reauests to access extended memory. 
(This can cause the swstem to crash if the monitor sets hit bw 
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 much 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 /0: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 O of the 
,SAV 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 the overlays into 
one bis sesment 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 the 
more experienced MACRO Prosrammer. More information is available 
in the Software SuPPort Manual, 

title Ethernet LAN for UNIX and RT-11 

speaker John Barr 
Universit~ of Montana 
Missoula, Montana 

scribe Bill Jackson 

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

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

Virtual Disks - RT users can access areas of the VAX's unix 
file system 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 by the UNIX system when they <RT) boot UP. 

Graphics DisPlaY Server - User s can share ac cess to the 
SraPhics device. 

The implementation of the network software was done bY an 
undersraduate and took aPProximatelY 2 student months (4 man 
mo nths?>. The most sisnificant Problem encountered was the 
inability of Processes in the UNIX ssstem to block while waitins 
for multiple events, To solve this Problem a 'rendezvous DRIVER' 
was constructed which allowed for the central Ethernet Process ta 
communicate with workins Processes throush P iPelines to transfer 
the ne cessary control information. 

The onlY s oftware reGuired 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 ver~ 
similar to a standard disk driver, but it does it' s I/0 with the 
Ethernet AdaPter, 

Problems exist in the basic Philosophy of the network if hisher 
l eve l functions were to become reauired. The basic attitude in 
the current system was to Set somethinS to satisfy the immediate 

neeas witn ava11ao1e h~Pd~~~- a nd some a u1cK' software 
techniGues a nd Sain experience with Ethernet. Future develoPment 
is expected to reinvent existins software while desiSninS in more 
sophisticated mech a nism s . 

title HOW THE J- 11 STACKS UP AGAINST OTHER PROCESSORS 

speake r David E, Bachschmid 
Household Data Services 
Reston, VA 

sc ribe Gavin Perry 

The new DEC PDP-11/70 on a chiP, the J-11 was compared with the 
t □ P of the line microprocessors from other ma Jor manufacturers. 
These include National Semiconductor 16032, ZiloS's 28 000, the 
8086, 80186 a nd 80286 from Intel, and Motorola's 68000. The 
features and architecture of each of these Processors were 
described a nd then the re sul ts of seve r a l benchmarks were 
Presented, 

The J-11 f eat ures resident memors man a~eme nt with 4 meSabstes of 
address spa ce, directls addressing 64k b~tes of Prosram sPac e and 
64k bytes of data space, There are three levels of memory 
Protection in a multi-user multi -task in g envir·onment: 
Supervisor mode, Kernal mode and User· mode, A c omprehensive 
orthoSonal instruction set o f 140 instructions includes 
floatins Point CFP 11) on the chiP, It is comPatible with 
the PDP-11 ssstem software s ince it irnPlernents a s uper s et of the 
11/7 0 instruction set. 

The hi~h Pe rformance s ys tem oriented a rchitecture includes a 
PiPe l ined arch itectu r e and a 32-bit internal data Path, The J-11 
s UPP ort s □ Ptional cache memory ,a must for hi~h Performance 
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systems), multi-Processor operation, and a coprocessor interface. 
Other features in this hish performance Packase include 
microdiasnostics, clock generation, 22-bit console Octal 
Debussins Techni8ue CODT) and DMA arbitration. 

The J-11 is a 60 Pin 1.4 inch DIP consistins of two silicon chips 
on a sinsle eisht la~er ceramic chiP carrier. 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 floatins Point accumulators (64 
bits), A CPU error resister identifies illesal halts, address 
errors, non-existent memory, I/0 bus timeouts and stack 
vi olation ~,. 

The National 16000 series is imPlemented in a three cn1P 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 floating Point unit CFPU) has a 32-bit 
floatins Point status and eisht 32-bit resisters. The FPU 
Prov i ;:fo~, Ji and 6♦ ''"' I.Ill' IEP\J f'Of'IIIPtcl.'\ t.iut not. tr-,e 80 tH1. .,o,.ft\,\ 
and comes in a 24 Pin Packase. The NS16082 Memors Manasement Unit 
translates the virt ual addresses of the CPU to Phssical addresses 
in main memor~ 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 
addres s in 1 clock. c~cle (100NS), a Pase table entr~ fetch takes 
UP to 20 cscles a nd finalls a page swap is time dependant on the 
disk and DMA's speed, The MMLI comes in a 48 Pin packase, There 
are Plans for full 32-bit Processors, NS32032 and NS32132. 

The Zilos 28000 comes in two versions a 40 Pin Packase (28002) 
a 48 Pin Packase (28001). 8 16-bit resisters each of 

which can be addressed as seParate 8 bit resisters (low b~te~ 
h:i.:.:ih b\~tE•) r (:, 1,1:, ··bit ,:::ddr·~?·::.1,. r·(::> !:.!is.tr2r1, an1.1 5 s:=-- ,2ci al ;::,urPOSE·! 
32-b it resisters . The 28000 Provides sesment, offset and 
disPlacement ward ta calculate effective addresses. The 28000 is 
beins used in process control and militars aPPlications but does 
not seem to be findins its was into s lot of seneral PUrPose 
computers as Jts Predecessor the 280 did, 

The Intel 80x86 famils Provides an upward migration Path from the 
8080 throush the 8085 and 8088 CPUs, The 8086 comes in a 40 Pin 
DI p' This small size is Provided bs multiPlexin s the address and 
d a t a line s for the lower 16 address lines which does increase 
memors access time to son,e extent, As with the 28000 the four 
main 16-bit resisters can also be sPlit and used as 8-bit 
registers. In addition there are four index resisters, a Prosram 
counter a stat~1s resister 0nd four (address) sesment resisters. 
At the source level 8086 is upwar d compatible with 8080, 8085 but 
nc,t the 780 co,:·:"': , The .. ob . ..iect codE~ of ar, 80B6 ~-Ji J. J. T'l.lf'1 or, thE1 
8088, the 80186 2nd the 80286, Di~ital MACRO users should note 
tt1at 8086 assembls l an~ uase has reversed source and destination 
obJect fields. The lowest member of this chiP famils the 8088 
wt1ich has an 8-bit data Path is used i n a well known PC from 
anot her maJor comPuter manufacture r so we mas be hearins more 
abo ut this famils of ~rocessors, 

The Motorola MC68000 CPU is the most similar to th e DEC CPUs of 
ans of the comPetition, It is Provided in a 64 Pin Packase 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 (PiPelininS), There is on chiP bus arbitration 
Iosic, 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 register for aPointer to 
the interrupt vectors). A special line on the 68000 allows the 
use of all the older 6800 (6500) hardware and Peripherals (e.s. 
6821 PIA, 6850 ACIA, 6522, 6551, etc.), There are 8 Seneral 
purpose data resisters, 7 address resisters, two stack Pointers a 
Prosram counter (onl~ 24 bits So external for 16 MbYtes of 
addressing~ and a i6 bii siaius resisier consistins of a user 
bYte and a ssstem bste, As with the VAX data can be byte wide 
16-bit words or 32-bit Ion~ 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 Priorits encoder chiP, The 68010 is 
expected to come in a 16MHz version thoush currently 8, 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 avers 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 Januar~ or February 1984, 
There is a memors manasement unit for the 68000 (the 68451), a 
fast floatins Point software subroutine library (M68KFFP) and an 
80-bit wide floatinS Point Processor (68881) available, as well 
as many 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 famils seem to be the associative lookup maPPins scheme of 
the MMU (68451) which is auite slow compared to the Power of the 
CPU, Some OEMs have been usins the 68000 with their own or other 
third Part~ MMUs. There are at least 17 new swstems available 
that use the 68000 Processor and run UNIX or a UNIX-like 
oPeratins s~stem. 

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 dePendins on what benchmark is 
used the different Processors chanse Places as to 
which is fastest. The 68000, J-11 and 80286 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 eversthins. 
Availabilits of software and the need for speed in the Particular 
aPPlication are more important considerations, One of the slowest 
CPUs available, the Z80 is still be built into hundreds of CP/M 
based ssstems simPls because of the huse base of (relativelw 
mediocre or even worthless) software that is available, If sour 
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 wh a t wol1ld sou like to see 1n a terminal? DECUS has another 
voice. The te rmi nal user s S rou Ped tos e the r in a ssmPosium se ss ion 
ta ' ra p' ab out their needs , Di Ll ital's terminal P roduct s committee 
was th e re ta hear it all , Th e kes issue s were ta cover Product 
future fe a tur es, terminals with in the comP a ns, a nd marketins and 
de si sn Prospects, 

APPlications o f video te xt, word Processins, inGuir s response, 
dat a e ntrs /re trieve, and Pac k a~ ed solutions were to be discussed 
i. n ,=i o F' €-:· n f o r u m t. ':::! r:-- ri of ·,=. e ~,- !::- :i. o n , B u t , ."; s t h P t e r m i n a l w as n e v E• r­
a u i t e separate fro m the s s ste ms before, this sessi o n wasn ' t 
Packed with disc ussio n. Resemb l in ~ more of a auestion a nd a ns wer 
Pa nel, the resPanses we ~e l i mited ta a Person's reGuest and a 
show of hands / ap pl au se , 

The first Guestian, asked bs DIGITAL's Panel, "What stand a rd 
features would sou like?• was the last ouestion. The discussion 
:, =. t ~,. r t •:~ ci f r o m t. h e r e ;;:, n d , 1-.1 i t h 2,, v a r- i r:,; t ~,! o f r e s. F· o n s E• s. , o F·· e n E• d a f e ~J 

viable markets for DIGITAL's terminal de veloP e rs. 

T h t:~ a r, ·::-~-! e r ':; i r, c l 1 • .1 d e d l ow r e F· l a c em E• n t c o s t s o f Pa r t s , h i Sl he r 
resolution, multiPle in - Put, multiPle out-Put, windowins with 
m o r e j_ n t F.• 1 l i ~-; e n c P , ~,- F·· l :i. t ·:::- c r £:• e n o r t 1,.1 o t e r· 1r1 i. n -== 1 d :i s P l a s s , 

Gr aP hi cs a nd ke~bo ard chanses made the hit reGuests. As in th e 
home ma rket, the maJorits of Persons at the session couldn't 
accept that Disital was still in the "develoPment• stages of 
~r a Phi c s software. Kesboard ch a nses seemed, to this comPuter 
no vi c e , a re sP ect ab le reGuest. Ta be able t o ch a nse from one se t 
of reference kess t o the ne x t should be included in the software 
Packase; the user s houldn't be expected ta learn new ke~board s 
ev e rstime there is an advan c e in the ssstem. It is difficult 
e noush t o und e r sta nd th e limits and dePths of the ne w s sstems. 

But, the biSSest reaue s t was for a bi SS er scre en , Alt ho ush the 
crowd was not able to reach a medium fisure, the hiShest need was 
2000 X 1500 P i xels a nd the lowest was 1000 X 1500, The amounts 
that these Pe □ Pl e were willing to Pa~ al s o varied, For the most 
Part it was that if DIGITAL provided them, thes would Purchase 
thi•:>m. 

One re s ponse was that a multiPle set-up with host response and 

1n 8u 1re sta tement to u pdate internal s tate was needed to be able 
ta find out if an :internal chanse had been resistered, One 
respon se that r e ceive d a PPl a use was for an advanced editor. Also , 
when the reGuest was made for a anti-Slare screen with sh a rp 
characters, the crowd roar ed . 

Bs this time the auestion had been worn do wn. But, the re sponse s 
were still flsins. The Panel tried ta redirect some of the 
uu er ie s b~ as kin ~ Peopl e to Gu a lifs their a nswer s as to whether 
or not the needs were standard. Yet the crowd had chanSed its 
tun!'::. 

In st ead of repeat.ins reuuests to the desiiners, the next s everal 
Persons addressed the Poor Post-purchase support for terminal 
□ Peratior1s. AP P l ause and nods made the Panel be~in to take notes. 
"Product Presentations need to fo c us on results.,.not Plans,• 
said one dismased u se r. 
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Touch sensitive screens were touched on, Dumb terminals made the 
grade, thes could be used as inexpensive access when Just simPle 
1.,,1 inr:Jow:::. t,.ieri::? nef.>dec1, On,::~ u';,.f,r r·ec~UP5ted that ~,irar:-·hics,. bes.et on 
the host instead of makir1S the user dePend on different software. 

Fi~:! th1:2 (•ind of th~,· '.,,.es~;.ion, ,nan·::!. idPa·==· had bPen :i.ntroduc€~d and 
discussed, The Panel members appeared to be hearins it all, but 
on l !::= t :i. ITIP ,., :i. J.1 t.(•,'.' 11. F' r· :i. Dr· it if:':: ''-'€1 r•':.• out::ist i oned but n.?ve r r·ea 11 ~ 
addressed besond the need for increased screen size, 

Thi::-i term:i.n.:,;,J. user-~,. h.;:::,/f.'.' Gu:i.te a demand for new Products. Their 
Petitions would hold more clout if thes would stand tosether. The 
F· d I"! e l ~J a !',. l o o k :i. n C:.1 f o r "=' H1 a ...i o r- i t !::= v o t c '=-' t. o :i. n i::: b l e t h €1 m t o m ;:J k E• 

user oriented Plans, Masbe what DECUS needs is a terminal users 
:::- i =.:; f 

speaker Phil Neras 

chair 

~;c 1· :i. b 

Disital EauiPment Corporation 
Ga r·::1 BPane r 
Rainbow ComPutinS 
Northridse, California 

Paul E., lr:i.1.11-::.:i 

This session covered the caPabiJities of the P/0S for sraPn1cs. 
The various hardware were discussed and dPscriPtions of the 
bitmap hardware was Presented, In addition, a discussion of 
SraPhics Protocols available in P/0S from DEC and other vendors 
was PrPsented.Those Present were treated to slides of a wide 
variets of Pictures and sraPhs Produced on the P/0S ssstem. 

The standard ssstem for P/0S ~raPhics is a PR0-300 which consists 
of a PDP-11/23 PLUS chiP set, 512 Kbstes of RAM, and a 10 Mbste 
Winchester disk, The software is P/0S, RT-11, or UNIX, 
The bitmap hardware is intesrated 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 
L:i.bri:'ir::; (CGL), New features announced for the CGL are: 

Batch 
Chc.:n~§eab l €·1 cursor shaP1=1 
AdJustable line thickness 
PoJ~son-fill Primitive 

A discussion of the General Imase DisPla~ Instruct.ion Set (GIDIS) 
was presenteo, GIDIS is the SraPhics "fast. Path" and is useful 
when speed and compactness are main considerations. It was 
announced that GIDIS will be enhanced. 

The bitmap hardware was discussed in detail. Some of thf? 
aPPlications suited to direct bitmap access are! 

Games 
Real-time data disPlass 
Disitizins PhotosraPhs 
Raster operations 
Specialized OEM operations 
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Disadvant a Jes of dir ec ll~ a ccessins the bitmap are: 

Inc rea sed Pr osr am rnins e ffort 
The so ftw ar e is more device dependant . 

Some of the hardware that a re avai lable for use with th e PR0-300 
!,; !::! '.::. t e m s :i. n c 1. 1 • .1 d e t 

L. (-i5t:)~ 1...(-il OO 

i=',,?n P1ott<::r•:; 
RGB Color Cameras 
I r I k -.i ,.~ t. ,~ r1 d t h j~ r IT! .?, l :.:, r i n t ~? r s 
Ans RS-232 d ev i ce thraush the Printer Port 

Some new Sra Phi cs Packases availab le are: 

FINGRAPH - a h:i.Shl s soPhisticated, set ea ss -to-use 
vis ual manasement sss tem for ma naser s and financial 
P l' r:, f P , ,. ·c; :i. a n a l \:; , 

MAPS/Pro Gra Ph ics a fulls function a l bu si ness 
g ra phics ssste m for the Pro fe ssi on a l with eass to use Guestion 
a nd a nswe r dialosue. 

ATHENA/graph - created bs Athena Ss s tems, Inc, i ~ a 
Pac ka se for drawinS se ner a l bu s ines s sraPhics. This is a 
h:i.Sh-end Product wi t h vers crisP lookins SraPhics. The Packase 
i s eass to use because it Provides a set of 25 s tandard di sP las sv 
wh:i.ch sou lhen edit to get sour desired s r aPh, Novic e users can 
be expected to Produce relativels s □ Phisti ca ted S raPh s at the end 
of their first sessi on. Experienced users can Senerate 
hish-aualits presentation sraPhics. 

DECGRAPH 300 - A German Pa cka~e similar t o ATHENA 
that i s currentls bei ns translated for use in the U.S . 

Futures for the Profes s ion a l 300 s sstem include the followins: 

NAPLPS terminal emulator 
Tektronix-4014 terminal 
GraPh:i.cs editors 
InPut s uPP a rt :i.n CGL, PRO/GIDIS 
Solution to serial Port limit 
More DEC SraPhics hardcoP~ devices 
GKS - Possible ANSI s t a nd ard 
IVIS - movins vi de o coupled with CGL Sra Phic s 
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ABSTRACT 

RT-11 is the s:ist caapact and responsive of the DEC PDP-11 
operating s13tem, capable of supporting J1Ul':iple t.asb but 
only a single user. TSI-PlU!!, a proprietary product of S & H 
Computer Sy:,teas, Inc., extends RT-11 t'unctionality into a 
multi-llSer ecrtror:aent. llthougb TSI-Plw, is generally 
compatible vith RT-11 at the .SJ.V level, there are scae 
differences users and progrumers vho work vith lxith sr-s~ 
should be aware of. Thl.3 paper, r-e:t'lecting the experiences of 
the author, des<?ribes scae of these differences. 

IlJTRODUCTIOH 

BT-11 1a Digital Equipaent Corporation's aost ccapact 
and r-esponsive operating syste11. Intended for 
r-eal-tuie applications, RT-11 support.s up to eight 
s1.atltaneou.s ~Jes but only one user. TSI-Plus, a 
proprietary product of S & H Computer Systess, Inc. , 
purport:, to extend RT-11 functionality into a 
1111lt1-uaer enrtrom1ent while llllinta1n1ng ccapatil>ill­
ty at the memory 1111age ( .SU) level. For the .ost 
part, th13 objective is met; however, there are 
dl!'ferences which can affect users and/or ~M 

vbo work 1D both enviromaents. 

Incaapatibil1 ties are considered fro. tvo perspec­
tives: people affected and incoapatibility type. 
rnccapat1b1lit1es affect users and prov-rs. 
Users, vbo interact vith a systea, are affected by 
variatioru, in coaiand.s, coanand fonaata, options, and 
results. Programmers, vho write appl1c.a.t101l.3, 
utilities, and handlers, are at"fected by ,rariatioos 
in operating system services, especially when their 
prograas aust I"lll1 under lxith RT-11 and !SI-Plus. 

Inccapatibilities are t'urthe~ di.rtded !.nto three 
types: shortcomings, extensions, and gotcll&s. 
Shortcomi~ are RT-11 features not suppor+..ed by 
TSX-Plu:,; if you are attached to such f'eatures, you 
vill find transition to TSX-Plus an unhappy experi­
ence. Extensions are TSX-Plus features not defined 
in RT-11; if you use these features indiscrilllinately, 
you vill be unable to retrofit TSX-Pltl!! application.s 
to RT-11. Gotchas are features present in lxith 
systems which do not produce the same results; these 
require extra care when preparing user manuals, 
training new users, and writing programs to r..in 1n 
both envir-onments. 

Unfortunately, there are many versions of RT-11 and 
TSX-Plu.s in active use; the compatibility combina­
tioru1 are prohibitively many. To simplify, RT-1i 
7ersion 5 and TSX-Plus Version 4,1 are the stacdards 
on which this paper is based. Many of the issues 
discussed herein are eqc;a2.ly applicable to early 
releases of both, 

Many TSX-Plus shortcomings 
modified by various hacks, 

.~an be 

which 
cvercume or 

may result in a 
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syste. not supported by S & H or ooe incoapatible 
vith later releases. 1Jnles3 :,ou baYe an ex~lent 
background 1n system software and are capable or 
supplying :,our own softlll&N! support, think twice 
before irultalling a d1ae sto- ~lut!on to a ccapl.u: 
problea. 

Most user-oriented shortccaings ot TSI-Plu:s center on 
some imsupported tools. For euaple, TSI-Plus does 
not suppo::-t the single line editor (which is being 
greatly aproved 1n RT-11 Versioo 5. 1), doe:, oot 
pen.it dertce ror11atting (a hardshlp ror diskett.e 
users} , and does not support erTOl" logging by dertee 
handlers ( very useful on flaky sY3te.s}. TSI-Plus 
also f'ails to support BI.TCH, a oondition that any 
would call a feature rather than a sbortccaing. 

Those ilbo aaintain several TSI-Plws 3YSteas find the 
lack of a user-friendly SISGEI procedure a major 
shortcoming. A TSI-Plus S'!SG!lf involves editing a 
MACRO-11 source file to change sys tea paraaeters and 
cten.ne operational configurations Tia 11acro3. Thi.s 
method coaq:,ares unfa~on1bly with the interact!.._ 
IND-based proced~ used by RT-11 Version 5. 

TSX-Plus has several limitations regarding handlers. 
First, it r-equires all supported handlers to exist at 
start-up tiae in both RT-11 and TSX-Plus flavors. rr 
you need to write a TSX-Plus handler, you must also 
write an installable RT-11 version, at lea.,t 1n 
skeletal fora. All TSX-Plus handlers 111ust be 1/S/Cr-y 
resident at all tillles. Since TSX-Plus and its 
handlers my not exceed llOK bytes in length, this 
limitation makes it possible to generate a TSI-Plws 
systes too large to run. There are some vorkarounds 
to this problem, most notably generating several 
TSX-Plus systems, each having a unique handler 
complement, then rur.ning whichever supports the 
handler~ currently ~ee<led. This is oat alvay~ 
satisfactory, and, at best, lacks the convenience and 
elegance of insta:lable, fetchable ha.,dlers. 

Finally, we consider a class of problelllS which I call 
migration problems, diffic~lties inherent in lllaking a 
single-user system safe for multiple simultaneous 



uaers. RT-11 has a simple directory structu.-e ac~d a 
strong device orientation. The RT-11 user owns all 
devices and files, and therefore can FORMAT, INITIAL­
IZE, and SQ1JEEZE as desired. Multi-user systems need 
multiple directories and a strong file orientation 
because devices (like disks) are shared by several 
users; device operations like INITIALIZE and SQUEEZE 
can be disastrous to many users. Al though TSI-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 110re C01D.plete 
solution. 

USER-ORIENTED EI'l'ENSIONS 

It is in the area of user extensions that TSI-Plus 
truly shines. Its unique featw-es, such as transpar­
ent spooling, virtual lines, and detached jobs, 
enhance productivity even in the single user environ­
aent. To penu.it users to control these featur-es, 
?SI-Plus includes aa.ny new COIIIIB.Dds and options. 

These f'eatures and associated commands can -.ke the 
transition between TSX-Plus and RT-11 very difficult, 
especial.ly for unsophisticated users. 1.s a siaple 
e:uaple, n:D accepts control-W as a caaand to 
repault the screen. Under TSX-Plus, control-ii 
signals a possible transition to a virtual line; 
thus, two consecutive control-Ws 11USt be entered to 
repault the screen. 

Beyond supporting unique =-ands and options, 
!&-Plus per.its keyword abbreviations 1n places 
where RT-11 does ·not. RT-11 treats all SET coaaa.nds 
as handler SET COBEDds; option keywords cannot be 
abbreviated. TSI-Plus treats non-handler SE! 
coana.nd.s a.s keyboard cc:in.mds, permitting options to 
be abbreviated. For example, SET TT ROQUIET and SET 
EDIT C52 aay be abbreviated as SET TT NOQ and SET 
EDIT K5, respectively. If you are lazy (like -.:ist of 
us), routinely use these abbreviations, and place 
thell 1n ~ files, the COIIBa?ld files vill not 
work: under RT- 11 • 

One of the acre powerful feat\L>•es of TSI-Plus also 
causes severe reverse ooapatibility problems:~ 
file extenaions. These unique features, paraaeter 
substitution, special ~ds, and control cllarac­
ters, .ake ~ files unacceptable to RT-11. With 
a few illportant exceptions, all TSX-Plus ~d file 
extensions can be compatibly implemented under DID. 

TSI-Plus can pass up to six pa.-ameters to a ~ 
file when it is invoked; these par--:.meters may be 
substituted anywhere in coaiand lines as desirec. 
IID pron.des a simila.- capability allowing up tc nine 
paraaeters to be passed. 

TSI-Plus ~ files support two unique COlll!:lia.n<ls: 
DISPU.! anrl P.l!JSL DISP:..!Y outputs a string (Yhlc!: 
aay coo:.ai.r. coct:'Cl c.haract.e!"'S and escap,2 sequen~s: 
to the user ta.~ then continues comm.an•:'.: file. 
execution. PAUSE displ.ays a st:-ing the:: s:;.sp,ern:s 
coananrl file execution pending user entry of Ccfil'riage 
retu..-r.. 'l'be functionality of bott c-...,mmancs is 
provide<! by :ID ext.em.al COlilllllett lines an:: .AS! 
directi Yes • 

Contra: cha..-a~ters inse~ted i~ TSI-P:us coananC ~~le5 
regu.lat.e coaanC line echc and te~!"...a:. :_~r'J;,.::, ' 0-...::.;r..:::. 

Fo~ exam~le, A( inhibits and~) enab:es display of 
command file lines as they are executed, like the :hu 
• ENAB:.,E/. DISABLE QUIET commands. A! supp~esses all 
tenninal output, including command line echo and 
progran:. output. A> causes all terminal input to be 
taken from the command file, while A< restores normal 
te?"!t.inal/command file input rules. None of the last 
three sequences has an equivalent ir. IND or RT-11; 
their inclusion would, however, be a welcome addi­
tion. 
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USER-ORIENTED GOTCRAS 

With several minor and one major exception, comnon 
portions of RT-11 and TSX-Plus user interraces behave 
identically. Host users, even those with no COEputer 
experience other than RT-11, are able to -,ve freely 
and safely bet.een the two provided some ca.re 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 
{nonaally) deferred, command lines can echo in lower 
case, and there is no extra blank line betveen 
aoni tor (dot) prompts. SHOW commands and their 
d.13plays are very dissimilar. Most users adjust to 
t.bese cosmetic differences quite readily. 

.l aore serious potential problem is keyboard eosiand 
abbreviation changes caused by unique TSI-Plus 
~. Although TSX-Plus bas many unique com­
aands, keywords were obviously chosen carefully to 
prevent com"licts with RT-11 ootaands. Two excep­
~ioos were discovered: under TSX-Plus, DI.M>Ull'T 
08Qn0t be abbreviated DIS be<?ause of the DISPLAY 
ca.and• and SET cannot be abbreviated SE because of 
the SEKD C011111and. Although neither of these is 
likely to cause undue hardship, future RT-11 or 
TSI-Plus COlB!llld additions may .aversely iapact 
current «-nd files and user habits. 

Special books for COBOL-Plus, another S & H proprie­
tary product, have also caused probleas. If the 
first 30U1"ce file in a COMPILE coana.nd bas extension 
.cm., TSI-Plus invokes the COBOL-Plus ooapiler. 
Vorse, if the first object file in a LillK coiaand has 
extension .CBJ, TSI-Plus invokes the COBOL-Plus 
11.nirer rather than LINK. This can be annoy-'...ng, for 
exaaple, to users for whom .CBJ aeans C-Object rather 
tti.a.c COBOL-Object • 

The a:>st serious user-oriented 
eotaand input interpretation rules. 
the following rules are applied: 

got.cha involves 
Under TSJ:-Plus, 

,. If the COl!Dand begins with @, the named ccmllaDd 
rile is executed as an indirect file if KK>N is 
set NOIND or as an IND control file if (MJN is 
set IliD. If the file does not en.st, an error 

-r,,. tbe command begins 'it"i. tl: ~, tn,e name:: 
eoiiiEaDC file is exe,~ut.ed as an in-C.ir-ect f:.le. 
If the file does not exist, an er!'Or occurs. 

If tbe command begins liith #@, t~e name~ 
ccm;an.C. file is 
file. If the 

execJteC as ar: n.-: cor::~c:.. 
file does not exio't, an error 

~ 



----

~. If the command key;;ord is a :<e:,::-card comaa.nd 
abbreviation, the command is exe-2·.1:e•j; other­
wise, perfol""lll step 5, 

5. If a com.and file ( ,COM) with the saae naae as 
the command lceyvord 1s found oo DK:, the f'ile 
is executed as an indirect file if KM)M 13 set 
!WIND or as an IND control file if KMOII is set 
nm; otherwise, perform step 6. 

6. If a coanand file (,COM) with the sa11e oaae as 
the command keyword is found on SY:, the file 
1s executed as an indirect file ir Kl108 is set 
NOIND or as an IND control file if D10li 13 set 
IND; otherwise, perform step 7. 

7. If an executable file ( .S!V) with the sa-.e oaae 
as the coaaand keyword Ls found on SY: , the 
file is run by siJBulating an B c~d. 
Parameters on the coaaand line are passed to 
the prograa. othervise, perforlll step 8. 

8. If User Command Linicage (UCL) is enabled and a 
file named OCL.SAV exists on SY:, the file is 
executed. The entire command line is passed to 
UCL.SAV. Other-.nse, display an error aessage. 

Under RT-11, coaaand evaluation is very ctl.frerent. 
Stepe 1, 2~ IJ, and 8 are the same as TSX-Plus. Stepe 
3, 5, and 6 are not performed by R'!-11 (1.f' step -' 
fails, RT-11 next tries step 7). RT-11 perfo:na:s step 
7 by simulating RU!I SY: rather than R (there is a 
vorl<i of difference between R and RUN under RT-11). 
ls an example, ass\Jllle the existence of IYZ.CCI! and 
XYZ.SAV on SY:. In response to the ~od XYZ, 
RT-11 executes SY:XYZ.SAV, but TSX-Plu.s executes 
SY:IlZ.COM as either an indirect or nro coctrol file. 
To preserve compatibility, w,e explicit fonms, like 
fSY;.IlZ, R XYZ, ~ RUB SY:XYZ; use B IllD followed by 
a comaand line rather tbaD the I@ of step 3. 

PROGRAMMER-ORIENTED SHORTC OMiliGS 

The TSX-Plus prograarl.ng envirorua,ent i.s nearly 
identical to that of BT-11. The few missing elew.ents 
affect relatively few programmers aod applications. 
For example, TSX-Plus does not permit more than 16 
channels to be defined; RT-11 allows up to 255. 
Queue elements are allocated internally by !SI-Plus, 
which ignores attempts to increase the nuaber of 
queues via .QSET. The number of fork bloclc! 1s 
determined by the HUMFRK parameter 1n TSGEJI.MAC and 
cannot be increased by allocating fork bloclc:s within 
handlers. Users wno experience repeated ~out of fork 
bloclc:s" system errors may increase the NiJHFRI 
parameter even though it is outside the user-modifi­
able portion of TSGEJI.MAC. 

TSX-Plus 
tion via 
handler, 
facility 

fails to support RT-11 interjob COIIIIIIUilica­
.SDAT/.RCVD programJll€d requests or the MQ 
using instead a wique message channel 

which must be enabled during SYSGEN. 

The most serious TSI-Plus shortcomings are those 
related to real-time ~rocessing. ~.any RT-11 pro­
grammed requests, such as .PROTECT and .1JNPROTECT, 
are missing from TSX-?L1s al together; others, 
including .FORK, .INTEN, .MTPS, and .SYNCH, :nay be 
used only in handlers. Unique TSX-?lus system calls 
provide a basic but not very respcnsive le<rel of 
real-time support. The author st:-ongly suggests 
ir.corporating real-ti.me acti'lities into a device 

!'land:.'!?r"" :.,:- ,;...:!"'....!.ev'! ~3..!~r ~pon.se and :.0 llirl.!.=t.a!.n 
co~pa:::i:::1 .:.:~ ~!-11. 

?ROO!ti.-.£B-:i::Er.D> mEMSIONS 

Most of ':.!le ~-...oriented extensiOD3, largely 
::iev progra.aec :-eq~~. pl"O'rtde prograa access to 
the U3er er;eru!ions ~bed earlier. SeTer.tl 
requests ccnt.rol f'ile sharing aaong jobs, neces.:sary 
for prograas li1c9 data !Ja.5e .aan.ageaent s:ptess w:idl 
update files in place. Others control the unique 
r-eal-tia! and interjob cc--nnication facilities aC 
TSX-Plu.s and 30 r-epla.ee the corresponding RT-1 l 
requests. 

!SI-Plus pronde:s ~TI!r"Ll N!qUests which facilitate 
terainal input/output operations; these would be 
welcaae additiOM to i'!-11. Other requests control 
~orwmce 90llitoring and the use or shared run t:i.­
s:pteas. 

To aaintain coapatitr..i.llty with RT-11, prograas sboul.d 
ascertain th.at they are executing under TSX-Plus 
before usi.llg any ~ these unique r9quests; thi.a 
procedure is detailed in !SI-Plus docU111entatioo. For 
e%.aaple, a data ba3e aa:nageaent sr-st- should not 
aarlc files as sharable or lock l>locb within a t1l.e 
unless execution is llllder !SI-Plus; otherwise, fatal 
errors will occur. One coapatible technique sets a 
global flag during pr'<)gl"all initialization reflecti.Dg 
vbether BT-11 or TSX-Plus Ls I"Ulllling. [ey routines, 
such as bloclt locld.n& routines, interrogate the t'].ag 
to dete1'1.ne vhicb progr_,ed requests should be 
issued. This approach prondes cccplete compatibili­
ty with •1c1wal overhead. 

PROG~--OBIDiTED GOTCHAS 

Prograaaers f'1.nd gotchas to be the most serious oC 
the difterence3 betlieen RT-11 and TSI-Plws. Many 
applicatiorus are ima.ffected by theae gotchas, ~ 
this is a :ma.lier group than that a,ntioned 1n U. 
discussion or shorteca1Dgs. 

1 major class of gotchas stems froa the need for 
external help under TSX-PlUJ'! to effect what progMmS 

alone can do under BT- i 1. For exaJtple, RT- 1 l enables 
single character terainal input (special input -,de) 
whenever a prograa sets bit 12 1n the Job Status Word 
(JSW) and issues a .RCTRLO programmed M?quest. Under 
TSI-Plus, the prograa 11USt perfol"'lll the saae actions 
but these are no longer sut'ficient; 1n addition, the 
prograa .:au:st 3end a special output sequence to the 
te!"3inal, the user aist append the /SINGLECHAR switch 
to the run ~nd, or the user illUSt issue a SET TT 
SINGLE command before r,.mning the program. Silrllar 
circumstances surround novait teM11inal input (bit 6 
in the JSW). 
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Use of ,SPMD and .Rstt-1 requests also requires outside 
intervention. L~ this instance, the host systea ■u.st 
have included r,eal-t~ support in its TSI-Plus 
SYSGEN. Otherwise, .SPWD and .!!SUH are ignored, the 
application becomes processor bound, and overall 
system performance is severely degrade<!. 

Programs which directly access the I / 0 page are even 
more adversely affected. Not only must the host 
system L~clude r-eal-ti!ll€ support, but the program 
must be run oo a (tiJlle-sha~ing) line rlth operator 
privilege, and it ~ust iss~e 3. progral!lllled request to 



map the I/0 page before a:ten:.pti!"lg access. Other­
vise, access is tc the data structur-es of a simulated 
RMON which occupies the first several hundred bytes 
of the I/0 page virtual address space. 

The .PEEK and .POKE requests also behave differently. 
Under TSX-Plus, addresses in the range 160000 through 
160612 reference the simulated RMON rather than the 
I/0 page as they do in RT-11. On.fortunately, this 
range includes part of the floating CSR region for 
both UJITBUS and CBUS machines where special devices 
like DZVi1s and IBV11s are frequently located. The 
TSI-Plus workaround is tc map the I/0 page and make 
direct access, the very practice .PEE[ and .POKE were 
intended to eliminate! 

TSI-Plus handlers cannot uni.laterally determine their 
own job abort pr-ocedUl"'el!I. Under RT-11 (FB and IM), 
nags and handler processing deteraine how queues 
belonging to aborting jobs are disposed of. Under 
TSI-Plu.s, however, handle?" abort code is executed 
only 1f a SYSGEN flag is set or a user vith operator 
priv1.lege enables th.is procedure. 

TSI-Plus handlers differ froa theil" RT-11 oounter­
parts in other w.ys as well. One major difference is 
the Page Address Register (PAR) through which the 
user butter is apped. Jrl-11 JM, loaded into high 
Tirtual address areas, uses PIB 1, while TSX-Plus, 
l.oaded into low virtual address areas, uses PAR 6. 
'Dl1a di.fference is sign:U"icant only if the handler 
accesses the user buffer directly or perfona.s page 
bound checks ori the buf'fer address. TSI-Plus 
Y.-Sioos of $GETBYT, $PUTBIT, $PU!'iRD, and $P1EXT 
autoaatically ooapensate for nriations in PAR usage. 

lnotber difference 1n handl.el"S is the job nuaber 
field {Q.JllUK) in I/0 queue eleaents. RT-11 stores 
tbe job nuaber, always even, 1n bits 11-14 of word 3 
or the queue element; bit 15 is reserved. TSI-Plus 
stores the job number 1n bits 1 l-15 of the same word; 
the maber ay be odd ore-Yen. In BT-11, the job 
maber of the active queue ele.ett should be =ed 
wben initializing a handler tiaer queue element. 
Under TSI-Plu.s, better perfonaance can be achieved 
using a job nuaber of O to elimnate synchronization 
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of the completion routine vi th a (possibly s..-a;::,ped) 
user job. 

Tc maintain compatibility between RT-11 and TSX-Plus 
handlers, the author defines a handler flag like 
MMG$T called TSX$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 has been involved with RT-11 since Version 
2C and with TSX-Plus since ver8ion 1.5. lt one time, 
a discussion of compatibility issues would have 
required a paper ten times as long as this. Lately, 
the two systems have bec-oiae w:>re similar, which 
pleases and helps those of us who write software for 
both environments. The incr-eased 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 lllOst software to run under both, nor is 
it difficult to train people to use both without 
confusion. Neither of these goals is automatic. 
Ditterences exist now and other differenees will 
exist in the future, but three general rules vill 
probably always apply: 

1, Most applications running uoder RT-11 will also 
run under TSI-Plus; a TSI-Plus SYSGEli or 
different Mm command my be needed, but the 
program will work. 

2. Many RT- 1 l IM handlers will also run under 
TSI-Plus. Write new handler-8 with TSI-Plus in 
lllind (use TSXiP) and use cooditional assembly 
features freely; t?'a:08port.ability is worth it. 

3. Bo real-time applications are compatible. lt 
the risk of being repetitious: if you want 
responsive and/or compatible real-tillle under 
TSI-Plus, do it in a handler! 

'---' 
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.~STRACT 

A comparison is aade betvee1 :~ real ti._ I / 0 capabil­
ities of RT-11 and TSX-Plus for a specific a;>lllicatlon that 
required input of a block of 26 words during a 40 msec. 
tiiae slot each 500 .sec. The hardware !.neluded a DRVll par­
allel interface and LSI-11 / 23 processor. The application 
was implemented with both i nline ~1te~t code as well as a 
device handler Wlder both RT-11 and TSX-?lns. ihe various 
tiiae slice paraaeters of TSX-Plus were ased to adjust the 
system response for this application. che effects on inter­
rupt response of each of the various o:abi:iation.s of inter­
rupt handling and operating systewi are discussed. 

1.0 IlITROOUCTION 

A real-tille application often requires respoad­
lng to interrupts under so- time constraints. The 
choice in how to deal with interrupts is between tvO 
approaches - inline interrupt service routines and 
device handlers. In this study, issues relating to 
these two choices are discussed and the results of 
iaplementing both of thea are compared using both 
IT-ll and TSX-Plus. 

First a brief description of the require■ents 
is in order. The Multiple Aircraft Position Syste• 
(MAPS) was developed at the National Center for At-
110spheric Research in response to the need for alr­
craf t position in the coordination of weather 
research field projects. Radio interfero■eter tech­
ll1.ques are used to provide rcal-tiae positions for 
up to 10 aircraft. The syste■ samples one aircraft 
at a time froa each of three remote tracking sites. 
These data are then transmitted to a master control 
unit which for.ats and buffers the data for transfer 
to a computer. The computer then perforas calcula­
tions to detenaine the aircraft position. 

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

• The National Center for Atmo spheric Resear ch ls 
sponsored by the National Scie nce Foundation. 
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cause it was no longer economical to continue dedi­
cating tb.e coaputer syste• to the MAPS application. 
It lit&S felt that a lllllltl-user envlronaent was aore 
suitable to the needs than the Foreground/Background 
etITironaent provided by RT-11. Since coapatibility 
rltb l'!-11 was desirable, the decision was aade to 
use ~-Plus. 

In add i tion tn the require■ent to input the 
MAPS data, there are several output channels in­
vol•ed in distributing and displaying the aircraft 
position lnforaation. Of course the noraal coaputer 
console and printer facilities are used as well a.a a 
■ass storage device for recording the data. Also 
four output channels were used to service aerial 
data linu to various display devices. Tbese output 
require11ents were satisfied using fairly si■-ple dev­
ice lw.n,dlers vith the serial interfaces. 

The !fAPS ■aster control unit was interfaced to 
the coaputer systea by a DRVll parallel interface. 
The data vas transfered as 16 bit parallel words. 
Since the syste■ saap l es an aircraft position once 
every 500 ailliseconds, there is a new block of 26 
words available every 500 milliseconds. When the 
master control unit has the data ready, the RBQB 
line of the DRVl l parallel interface is asserted. 
The coaputer aist respond to this signal and co■-

plet.e the dau transfer within 40 milliseconds. 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
graaed I /0 , i nline i nterrupt service routines, and 
device hand l ers. Fi rst, sLnce there are several 
asr-ichronous events t o deal with in the 111.ain appli­
cation ?rogra.a, it .as cons i dered inappropriate to 
use ?rograaae<l I / 0. Thus only the two strategies 
using interrupts were cons idered for this applica­
tion. The next issue was how much code should be 



· ac tivated i n r es?=~se to t he i ~:e ~~ upc. !e:a~se of 
the mul ti rlic it y of devi ces us ing in:errupt s on :h e 
s ystem , it se e med d e s i ra tl e to -m in: rt:i ze t h e c,:ide 
tha t was exec uted in r esp onse to th e interrupt. 
Most of the data ca lc ula t ions and op era tions ~re 
perf or med in a main pr o gram e n d th e inte rr u pt 
respons e is limited to act ualiy transfering t he dat a 
into a bu!fer a nd s omehow pr ovi d~ng a signal to ~he 
m.ain program that th e opera ti on is com;,lete. 1c the 
f o llowing secti ons, the techniq ue s used t o ~nterfa ce 
the interrupt re spon se wi th th ~ mai~ prog ram are 
discussed. 

2 . 0 I'TT- INE 11''TERRCT'; SERYICE R0 ~'"IHff.S 

An interrupt service routine is a section of 
code that is exe cuted in response to an i nterrupt. 
In the case of this appli cation, the interrupt ser­
vice routine was responsible f o r reading in a new 
block of data through the DRVll interface and pass­
ing the results to the ma in prog ram . Ds in g an in­
line interrupt service routine allowed this process 
to be accomplished with a mini tllUll. of system overhead 
under RT-11. A set of bu:fers and flags are used to 
coamunicate with the main prograw. Actually there 
were several buffers along with appropriate pointers 
that were used to transfer data to the aa in program. 
The multiplicity of buffe.rs allows the syste ■ some 
flexibility in executing the ma i n progra■, This was 
especially useful in alloving the interrupt driven 
input to proceed when the ■ain prograw execution was 
teaporarily delayed. 

The flags are used to ind i cate to the ■.a. in pro­
graa when new data are avai.lable and such conditions 
as data overflow or errors. In general the flags 
are set by the interrupt service routine antl cleared 
by the 111ain program. Whee the data transfer is coa­
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 program detects that new data is avallable and 
perfonas the appropriate operations on the data. 
When the operations are coaplete, the prograa clea.rs 
the flag and waits for a change in the flag to indi­
CAte acre data are available. The 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 vas natural to aodify 
the existing code to function with the real-t!ae 
prograa support available under T'SX-Plus. The aaio 
aodification that vas necessary was t c allow access 
to the DRVll registers in the l,i:1 page. It was also 
necessary to select a pri ority at which the co■ple­
tioo routine would execute. For lac.'r. of a better 
argu:aent, the completion routine priority was chosen 
to be 7 to ainimize the chance that the inline in­
terrupt service routine vould be interrupted long 
enough to prevent coapleting the transfer of data 
within the 40 aillisetond tiae l iait. Note, 
however, that only the sh ort section of code that 
actually transfers the da c.a runs at coapletion rout­
ing priority. Since the I/0 page aapping and the 
coapletion routine priority se l ectio~ inv olve system 
overhead that does not exist under RT- ll , this ap­
proach aay be expected t o have s:over response under 
TSI-Plus. 

Upon return to the aain prograa, operation 
proceeds as a compute bound jo l: a nc coa;:,e:es vith 
other jobs for CPC resources. As ae c :icne d the 

'bu f~e-::..ng is d e.si gned "witt": r oom fc;. :- s e ve ral blocks 
o f da :a s o that nc1 d at a i.s lo st i:" th e next data is 
available bef o re proces s ing is co mpleted. Of 
course, pr ocess i.cg must kee p up .,-;_ :h the data rate 
on the average or s ome da ta will eventually be lost, 
:'he :-'.A.PS appli cation requires about 30% of the CPU 
resource·s under TSX-Plus. Thus th e re are several 
features that are des igned t o fa cilitate sharing CPU 
res:iurc es wit h other jobs. Tbe MA?S application was 
run wit b a combinati on of comput e bound and I I0 in­
t ensive j ob s as seemed t o h a ve enough pri o rity to 
get the CPU res ources requi red to keep up with the 
real time data. The vari ous systett parameters, e.g. 
QUAS : or QlJANlA , did not seem to have an y effect on 
this, 

3.0 DEVICE HANDLERS 

Device handlers are interrupt service ro u tines 
that provide a stand ardized interface to the devices 
that are part of the computer system. The advan­
tages of I / 0 us i ng device handlers are device inde­
pendence, simplicity of use and sharing of CP U re­
sources with other processes. A certain am ount of 
syste11 overhead is required for these standard in­
terfaces. In this application, it was of some in­
terest to see how the use of a devi.ce handler would 
affect the sha ri ng of CPU resources. 

RT-11 and TSX-Plus provide three types of I /0 
using device handlers -- synchr onous, asynchronous, 
and event driven I /0 . Of these, asynchronous I/0 is 
of aost interest in this application since pr ocess­
ing is allowed to proceed in parallel with I/0 ac­
tivity. HoYever asynchronous 1/0 is not part of the 
stanlard Pascal file capability. This was overcome 
by developing a file handling library that Yas flex­
ible enough to take advantage of all the I/0 pro­
gramied requests of RT-11 and TSX-Plus. 

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

The priority of the actual input process is not 
an issue as 1t was with the inline code because t h e 
device handler executes at systea level and on l y 
other system tasks compete with it. Upon return to 
the aain program after completion of the input pro­
cess, the application processing proceeds at II O 
completion priority. The tiae spent at this priori­
ty level is controlled by the TSX-Plus system param­
eter QUAJi l 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 t o run properly. AF, long as there are n o t 
too ■.any other jobs receiving the same or higher 
priority, the aain program will not fall behind. 
Under TSX-Plus , the mai n program required about 3C% 
of the CPr run time which translated to 150 mil­
liseconds every 500 millisecond s. Thus a setting of 
2, which allows 200 mi ll iseconds, for QUANlA was 
sufficient to allow the appli ca tion to keep up Yith 
the real tiae data. 
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As i s t~e case wit h a ~y ti~e - shar ing system, 
: he best soluti on :o r a real-ti~e app l ication must 
ta~e into account the speed of response vrogralDllling 
di fficulty, and effect on sharing th~ ~ystem re­
sources. The response of the computer system to the 
real tiae iata >i<IS 11easured by connecting a scope to 
t he REQB line the DRVll interface. In this way both 
the inter~~pt response time as wel l the the complete 
data transfer t iae was d i rect l y observable. The in­
terrupt response t i ae is def i ned as the t i we inter­
val from data becoai ng available ( as signaled by the 
f i rst assertion of REQB) and the f i rst word read (as 
s i gnaled by the first negat i on of REQS) . The data 
t ransfer tiae i s def i ned as the time interval from 
iata becoaing available to the last word read. 
~able l shows the results of the measureaent of data 
transfer time. 

RT-11 
inline l.9 
handler 1.8 

TSX-Plus 
5.2 
2.2 

Table 1. Data transfer time (in milliseconds). 

~ote that all the tiaes are comparable except that 
inline code under TSX-Plus is substantially longer. 
This could be either because of interrupt response 
or the tiae to t r ansfer each word. A loot. at Table 
2 shows that the difference is due priJlarily 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 tiae is still short enough to com­
plete the data transfer within the required 40 mil­
liseconds. §evertheless the handler has the advan­
tage in speed of response. 

RT-11 
inliae 0.11 
handler 0.05 

TSX-Plus 
3.3 
O. l 

Table 2. Interrupt response ti111e (in llilliseconds). 

In this application, the prograarlng di fficulty 
was coaparable for the inline code and the handler. 
In the case of the inline code there was some 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 
!SX-Plus application except for the usual condition­
al assembly sections in a handler intended for use 
vith aemory aanageaent. Overall the handler seemed 
aore suitable because the main prograa was more con­
c i se and easier to program and read. 

Of aore 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 systea. The permanent memory allocation 
required for the handler does reduce the total memo­
ry available to share among other users but not sig­
nificantly since the ha ndler takes less than 500 
bytes. In general, the application took about the 
same resour ces (10% CP U time) to execute for both 
inline c ode and handler code •Jnder TSX-P lu s. The 
application ran somewhat faster under RT-11. As 
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lo ng ag ~: A~: A was set pr o perly, it seemed Chae 
other use~s had reaso nable ac c ess to the caaputer 
res ou rces usin g e i t her approach under TSI-Plus. 
This is no t a factor under RT-11, of course. !akilll, 
all these considerations into account the conclusi?e 
reac hed is that for this application the de•ice 
hand l er ~as the preferred solution. 

It is i nteresting to compare these results witk 
the article that appeared in the )o(ay 1983 issul!! of 
Mini-tasker ent i tled "TSX-Plus Real Tille Support Fa­
cility· by John Yard l ey. It appears that the 
preference expressed above for handlers is consis­
tent with the conclusions reached in tbe articll!!. A 
po i nt of di sagreement is the response tiae for i11-
terrupts using inline cod!!. The article stated th.at 
it could be as long as 2 aS, while thesl!! aeasure­
aents indicate that it could be soaewhat longer. 
This certainly supports the conclusion than TSX-Pl­
real- tiae coapletion routines cannot handle inter­
rupts at auch aore than 100 per second. 
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ABSTRACT 

TSX-Plus uses various optimization t~hniques and data 
structures to enhance perfo~nce. !be presentation will 
cover the internal structure and organization of TSX-Plus 
with special emphasis on --=>ry usage, data structures, and 
system values associated with perfoi:-aance. 

INTRODUCTION 

Since every ca..puter site is unique, there d~s not 
exist a single ·best" TSX-Plus systea generation 
selection. Performance depends on both the system 
configuration and its actual use. In order to tune 
systes respouse, the application programs aust be 
analysed. Together with the knowledge of their 
features and a basic understanding of the operating 
system internals, decisions can be ude to iaprove 
system per:for-.ance. System tuning is an on-going 
process which becomes more obvious with increaaed 
experience. 

There are three areas related to system perfornance 
tuni.ng~ aeaory organization, I/O optiaiuition, and 
job execution scheduling. In order to improve one 
area, a sacrifice lBUBt usually be made in another. 

MEMORY ORGANIZATION 

Meaory organization is divided into t'ol0 areas; 
memory used by the operating system and aelaOry used 
by user~s programs. The memory used by the 
operating system is permanently allocated and 
contains code regions and data structures reserved 
for ita exclusive use. The user's -.cry is 
generally swappable (depending on systea 
generation). pooled and allocated dynamically. 
Along "1th each job image, a 3 K byte job context 
region is also allocated. 

The operating system is divided into foar distinct 
regions. The kernel root code begins at physical 
meaory address zero. lt is mapped using kernel PAR.a 
(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/0 page 
is the only other static region and is <11apped using 
kernel PAR 7. 

The mapped data regions reside directly above the 
kernel root code in physical memory. Each data 
reglon is an individual data storage area ~hich is 
mapped using kernel PAR 6. 8e~ause of this, each 
data region is bounded t o the nearest 64 byte 
address and restricted ln si ze to a maximur.i •Jf 8 K 
bytes. 0nly one data region may be accessed at a 
time. 

The aeaory resident overlay code regions are loaded 
starting at the top of physical usable ~ry. !a::ll 
overlay code region is aapped using kernel PAR 5 and 
therefore is bounded to the nearest 64 byte add~ 
and restricted in size to a aaxi- of 8 IC byt.es. 
Only one aaaory resident overlay code region uy be 
-pped at a tiae. 

When executing, TSI-Plwi resembles the folloviq 
virt11&l address layout: 

TSX-Plus Use of Virtual Meaory 

+--- ---+ 
I I/0 Page I 
-+---- -+ 
I Mapped Data llegions I 

Systea Overlay Regions 

Kernel Root Code 
and Data !legion 

177777 

160000 

140000 

120000 

+---------------+ 0 

The kernel root code contains device handier vectors 
(located froa zero to octal 500); the ~ry 
resident overlay handler and tables necessary for 
interfacing to overlay code sections; TSGE'll 
generated data tables; executive code consisting of 
the job swapper, scheduler, etc.; optional features 
code (inter-program iaessage com■unication, record 
locking. and spooling); 1/0 related processing code; 
cloc~ and terminal interrupt entry code; and the 
startup initialization code. To conserve space, 
TSX-?lus allocates data structures which do not 
require lnitlaliza.tion on top of the startup 
initialization code. If additional space ta 
necessary, the top of TSX-Plus will be extended. 
These buffers consist of the job infor,ution tablas 
(simulated RMON); I/O queue elements; syste■ ,aessage 
buffers; directory cache buffers; and spooling 
buffers. The deqice h.andlers are then loaded above 
these data buffers. Finally, the memory map is 
allocated. The entlre kernel root region size !'IIUSt 
not exceed 40 K bytes. 
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'nle upped data regions allocated during startup 
conaiat of the terminal input and output character 
buffers; the data cache buf f ers; and the performance 
eonitor buffers. Each data buffer 1s individually 

,--.._ accessed. 

Currently there are six memory resident overlay code 
regions. They are logically separated by function 
which naturally reduces the nuaber of calls 
necessary to the overlay handler since only one 
overlay code region may be mapped at a time. The 
overlay code regions perform (1) terminal input and 
output requests; (2) programaed EMT requests; (3) 
progra logical address space requests (Pl.AS); (4) 
directory -nipulation requests (USR); (5) real-time 
Mrvice requests; and (6) aiscellaneous executive 
fanctioua such as fatal error processing. 

tbaa, TSX-Plua grows upward fr011 a physical base 
addreaa of zero and downward froa the top of usable 
-,ry. A fifth region which the operating system 
pre-allocates as dedicated meaory but does not 
directly use, is user defined shared run-time 
ayateaa. It is positioned directly be.low the memory 
r-1dent ·overlay code regions. 

1illaen executing, TSX-Plua reseahles the following 
pllysical aeaory layout: 

TSX-Plus Use of Physical Meaory 

1/0 Page 

Systea Overlay Regions 
----------------+ 

Shared R.un-Tiaea 
(optional) 

Uaer's Job Region 

Perforaance Monitor Buffer 
(optional) 

terainal 1/0 Buffers 

Data Cache Buffers 
(optional) 

I 
I 

----+ 
Meaory Hap Table 
~ice Handlers 
Initialization Code 
(Optional Features Code) 
Executive Code 
TSGEN 
Oftrlay Tables 

I 
I 
l 
I 
I 
I 
I 

Interrupt Vectors I 
-------+ 

Top of aeaory 

Physical 0 

'nlle -er·• 
a&.allvi.c.bed 
•r•t-. It 
aser'a job 

job region is the contiguous memory 
between aemory used by t.he operaclng 
is allocated dyna~ically, placing each 

in the first available free aeaory area 
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large enough t o fit. In a swapp ing s ystem, the job 
can potentially be positioned an yvhere within the 
region. A 3 K byte job context region remains 
appended directly below the job image. This allovs 
both the job image and its associated context region 
to be swapped as a single entity. 

The user's virtual address space is limited to 64 K 
bytes. The program may request and be granted more 
physical space by use of the Fl.AS requests. The 
memory regions allocated need not be contiguous with 
the job's original program iaage. When the job is 
swapped, the PLA.S regions are swapped into a 
separate disk file. A prograa aay also reaap its 
normal program iaage through the use of real-tille or 
shared run-tiae EKTs. 

I/0 OPTIMIZATION 

TSX-Plus uses 1/0 internally for spooling, job 
swapping, and directory operations. Up to three job 
swap files and one ~pool file can be created during 
initialization. TSX-Plus retains the position of 
these files which restricts their moveaent but 
elin.inates the necessity for any additional 
directory operations. Likewise, the position of the 
concise coiaand language interpreter (CCL) and the 
keyboard aoni tor (TSKMON) are only located during 
startup. 

Spooling is the aethod of placing output to alov 
devices on a aass storage device to await further 
processing. When an 1/0 request is queaed to a 
device handler the job is teaporarily locked into 
lts current aeaory position. This is necessary 
since t:he handler vill actually perfol'Wc the data 
transfer by using the positional infoniation located 
in the 1/0 queue eleaeut. 51.nce the spooling •:r-t­
intercepts the I/0 request and transfers the data 
into its 01W11 spool buffer, the job will return to en 
executable state and becoa! eligible for swapping 
auch sooner. In addition, TSX-Plus will always 
atteapt to double buffer the spooled output request 
if two or aore buffers have been defined. 

The directory cache is a ae110ry resident cache of 
file directory entries aaintained for speed in 
opening existing files. If a requested file entry 
ls found within the directory cache, the fi1e v11l 
be opened without the necessity of _, diak 1/0. 
Tbe directory cache stores the starting directory 
block position, physical device na■e, file naae and 
extension along with the starting block nuaber and 
length. The file entries in the cache are 
aaintained in aost recently used order. When 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, and renaae) affect the physical disk as well 
aa the aeaory cache; therefore, no speed increase is 
reali~ed. Directory caching is autoaatic only for 
the system device but can be initiated for other 
devices by use of the "MOUNT" keyboard c~nd. 
When exchanging disks, cautiao should be observed tc 
insure that the devi ce is diS1110unted from directory 
caching before accessing the new disk. 

The data cache is a ffle■ory resident cache of data 
blocks aaintained f or speed in reading dau files, 
A special programmed request ■ust be issued to 
enable daca caching after a file has been previously 
opened. If a read is issued to a file eligible for 
data. caching, the memory resident cache buffers are 



first searched to see the data ~lock is already 
contained in one of t:-.e data cache buffers. When 
the dat.a block is found in lle90r? the data is IIO'l'eJ 
to the uaer's buffer and llO di~k 1/0 1a perfonaed. 
If the data block is not ln cacbe it i• r-ead into • 
cache buffer and aoved to tbe ~Mr's buffer. The 
operatiq systea always perforaa a write through the 
cache, altering both c..::be and the physical derlce 
so that file corrupdoa vill be avoided. Aa 
efficient algoritlm ia u.aed to ltet!p the aost acti­
bloclr.s in aeaory. Each block la weighted rltb an 
activity counter and tbe least active block la 
de.allocated when a aev block is read. This has the 
advantage of saxi.aidng speed for ISAK structured 
files. 

EXECU'TIOR SCHEDULING 

TSX-Plw, uses a dynaaic priority systeia for job 
execution scheduliq. Each job c.an be clanified 
into ooe of four ge:aeru st.ate categories: 
real-tiae interrupt service, high-priority, 
CPU-bound, and waiting for event or resource. 'nlese 
categories are further subdivided into smaller 
cla.ases. 

The real-ti:lle interrupt service facility baa two 
subdivisions: a real-ti.ae interrupt service routine 
and a re&.1-tille interrupt coapletion routine. A 
real-tiae interrupt sernce routine can nm without 
requiring a scheduling call 'by running at fork le"Rl 
in user aode but vitlmat the full context of tile 
job. nu.a aethod reatticta tbe allowed executable 
EMT• vithin the interrupt service facility but 
proYid- fast interru~ response. Since the 
real-ti.ae interrupt serYice routine is executed at 
forlt level, each is queued and executed in order of 
occurrence and interaixed with aystea interrupt 
service fork routines. 

A re&.1-tille interrupt cospletion routine doea 
require a job achedu.ling cycle which will perfora a 
context svitch before entering the interrupt 
ccapletiou roetine. There are seven (1 through 7) 
software priori tiea which are ouly used by the 
scheduler to detenrlne which real-t1-e coapletion 
routine will talte preeedeace over others running or 
waiting to run. A real-tiae coapletion routine aay 
nm until it relinquisbea control or is suspended 'by 
a higher priority interrupt service routine, 
However, if the real-ti.lie coaplet.ion routine enters 
a wait state, vhen it resuaes execution it then 
becomes scheduled u a non.cl job. An eighth 
software priority (zero) is available to classify 
the real-tf.- coapletion routine in a high-priority 
state. 

In addition to tbe zero priority real-tae 
coapletion routine, the following states are 
high-priority states: coapletion of a t.uaed vait 
(.TWAIT) or -rlr. ti.lie (.HR.KT); terminal input 
finished (activation character received); terainal 
output buffer e.-pty; I/0 completed; and terainal 
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 rescurc:e becomes available, 
those jobs waiting are easily identified and 
scheduled for execution. 
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Each of :~e 
.:iuaer:.ca:ly 
job states. 
wait state, 
defining its 

~o b 5ta~es has a unique ::,.'.lll:,,er ·which 
~eflects its relationshi? to t:.e Jtier 
every job, whether executable or i.:i a 
;.ill h.ave one of these anique .:1U11.bers 

current st.atu.s. 

11.ecently, a priority structure has ~ added to 
TSX-Plus which allovw the definitioa of a. user 
specified joo pr-:1.ortty u,.aber between l and ~,. The 
priority value given a job reflects is relatiooship 
to other jobs vi th identical job states. iiben a job 
is disconnected. frca the current line by switching 
to a virtual line, the job's state resains the sa:ae 
but the. job's priority is decreiaented by the. .mount: 
specified for tbe system generation par-ter naaed 
VIR.PRI. 

Three t1--sl.!ce paraaete.rs control the execution o£ 
the high-priority and CPU-bowid states. QW,ll.l. 
controls the ~1- leqth of tiae a job will 
execute follovi.:ng coepletioo of a tr-f -.it or a 
ter.inal input: request:. QOillA control• the -x1w• 
leqtb of t.iae a job vill execute folloviog a 
terain.al outl)Ut buffer eapty, I/0 ci:.pleted, or 
terainal output: buffer low state. Should a 
~b-priority job execute its full tiae-slice 
(either QOill or QOAHl.A) vithout enteriug a wait 
state, it v1ll autoaa.tically beccae a CPU-boaud job. 
QOA.N2 is the an1- . length of t 1-! a job v1ll 
execute while in a Cl'U-bound state. 

A Dell' system generation paraaeter ~d lllPRCT 
controls the exzcutlon state of I/0 int:en.siYe jobs. 
HIPRCT controls the maber of consecuU.-v-e u..es a 
job vill be pL,lced 1n a high-priority sute 
following 11D I/0 coapletion event. \lbe~ the job has 
exhausted this count:, it is placeci in the CPU-bound 
ata.te and its cOUDt is reset to lllHCT. 

1'be job qqeoe contains a list of all jobs, ordered 
first: by job state 'IIUaber then witbill job state 
-ber by the de.fined priority maber. 'Jhen the 
role. of the scheduler bec~s very si.aple. 

1. Obtain the job at t.be bead of the executable 
queue. 

2. If the job is not currently in aeaory. then 
obtain the progr- 1-age. fraa the swap file. It -y 
be necessary to S'Wap lower priority jobs frca the 
tail of the job queue. 

3. Run the job until it either enters a vait state, 
the allotted ti11e-slice baa expired, or a higher 
priority job becowes executable. 

a. If the job enters a wait state, it: is 
reaoved fro■ its current queue position and is 
placed in the queue in the appropriate -it 
state. 

b. If the allotted tiae-slice has expired, the 
job 1s con.sidered to be CPU-bound. It is 
reaoved fro■ its current queue position and 
placed in the queue at the tail of the 
CPU-bound jobs vi.th respect to its defined 
priority. Note that its origi.nal state could 
have been either high-priority or CPU-bound. 

'---" 

c. Extern.al events m.ay interrupt the executing '-._,.­
job before it either enters a wait state or its 
time-slice expires. The interrupted job 
remains in its current queue position ( the 



higher priority job r~s ~ee n queued in front of 
this job ) and when resumec will execute for the 
remaind e r of its t i me-sli ce . 

A timer is cleared when a j ob is brought into memory 
fro~ the swa p file . As long as the job remai~s 
exe:utable, it will not be elig i ble for swapping out 
of memory until the timer reaches the time quantity 
speci fi ed by the CORTIM parameter. The job becomes 
i 111111ediately eligible for swapping if it enters a 
wait state other than .aiting for completion of a 
non-terminal I/0 request. 

Jobs may also remain in memory for other reasons. A 
job which uses the real-time EMT to lock itself into 
memory wili not be swapped . Also, a j ob issuing a 
non-terminal 1/0 request is temporarily blocked from 
swapping once the request is queued to the 
appropriate device handler. It JIUSt remain in 
aeaory until the 1 /0 operation coapletes. A flag is 
aaintaineci for purposes of •holdtng· 1/0 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 e xecute user-s programs , the aost iaportant tool 
in tuning syst.em performance is lm<Wledge of the 
features utilized by these programs. Bow much total 
11.e110ry is available? What is the ooraal size of the 
typical program? ls a shared run-tiae sys te■ 

available? Which features do the application 
prograas use - inter-program message c~ication, 
r ecord locking, data caching, r eal-tiae EM'Ts, etc? 

To opt iai :i:e iaemory , generate reasonable values for 
systet paraaeters. Since the operating systea-s 
iaage is penitanently resident, space should not be 
wasted for features that will not be used. Use a 
shared run-ti.W! system for reducing user-s 111.eaory 
requirements, but remember, since this will be 
peraa.nently resident, at least three or -.ore users 
should frequently require this nm-time. Use the 
SYS!«l-!i utility and the ·saow MEHOltY- c-,iod to 
obtain infonaation about ae110ry nsage for the 
operating system and the user-s prograas. Use the 
""MEMORY- comm.and to dyna.aically tune particular 
prograas and the SETSIZ uti.l.ity once the opti­
acaocy size is obtained. Calculate a reasonable 
aeaory default partition for executing 110st user 
programs and use the SETS IZ utility to increase 
space for those programs which 1o1Hl not fit. 

:-o op timize 1/0, all oc ate reas onable user memory 
part itions in ord er to keep as many j obs in memory 
as pos s ible thus reducing swap I /0 . Use spooli ng 
fo r slo\o/ speed ou tput devices . This allovs the job 
to become executable and eligible for svapp ing ■uch 
sooner. Use directory cache and data cache when 
possible. This reduces disk head movement and 
eliminates reads 'W'hen the item is located in the 
-.emory cache. Use a shared run-time sys t em for 
reducing program overlay reads. 

To optimize execution scheduling, QUANl and QUANlA 
should ideally be set so that the aa j ority of 
high-priority jobs will complete execut ion and enter 
a wait state (eit her I/0 wait or tenrlnal I/0) 
before the full time-s l ice expires . HIPRCT should 
be set such that an 1/0 i ntensive job will not 
totally dominate the syste11 by remaining in a 
high-priority state. CPU-bound jobs vi 11 only 
execute if no higher priority job requires service 
and QUAN2 should allov them a long enough execution 
tille to justify their scheduling and memory svap. 
CORTIM should be set high enough so that programs 
will not swap "7hen the event they are waiting on 
will coaplete quickly ; but, it should not be set so 
high that jobs which could soak up idle time cannot 
be swapped int:o mesory. Execution of jobs 1UY be 
fine tuned within each state by adjusting the 
associated priorities. 

Finally, some attention should be given to the 
application programs. The performance aonitor can 
be used for isolating progr- areas which require 
.:>re execution time. By optilli%ing these areas, 
progr- perfonaance should iaprove. The use of 
single character input should be avoided since this 
repeatedly places the progr- in a high-priority 
tentf.nal input completed atat:e. The use of no-wait 
character input degrades system perfonaance even 
-.ore since this places the program in a 
high-priority tenainal input coapleted state without 
the necessity of an e n tered character. If at all 
possible, a line of input should lie processed by 
entering characters followed by an activat i on 
character (this is noraally a carriage return 
although other activation characters aay be 
defined}. During buffered input, the job is 
8Ut'pended and may even be s1o.--apped to disk to allow 
other jobs to execute. In addition, the use of high 
efficiency teni.inal I/0 can reduce the overhead 
associated "'1th teniinal 1/0. 
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