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After havindg to recover data from three different bad disks in two
weeksy the thought occurred to me that some of sour readers may also

want to know how to recover data from a3 corrupted disk, But Just a
APRIL 1980 VOL. 6 NO. 2 Qarnxns. ) Do not try t? recover datz from 2 disk which has been
involved in 3 "head crash.*?

Contributions to the newsletter should be sent to: HOW A HARD DISK IS MALDE

A hard disk is made from a8 carefully machined sluminum platter which

Ken Demers
MS=-48 has been coated on both sides with a magnetic coating, When the disk
United Technologies Research Center pack is Put into 3 drive and it is srinning with the heads loaded» the
East Hartford,Connecticut 06108 heads are susrended above the rotating disk om & thin film of air,
203 727-7241 Only & few millionths of an inch of air serarate the heads from the
disk surface. As fordiving as disks often arer 2 rarticle of dust,
Other communications may be sent tos smoker or even 3 findererrint on the surface of the disk can cause a
colision with a head of the disk drive. Since the disk at its outside

edde is traveling at about 1000 inches rer seconds such 3 minor

John T, Rasted RT-11 STIG s C )
JTR Associates c/0 DECUS collision can warr the head so that it makes phusical contact with the
58 Rasted lLane or One Iron Way surface of the disk, This csn cause the head to actually rlow a nest
Meriden,Conn, 06450 MR2-3/E55 little furrow around the disk rlattery spewing flakes of the masnetic
203 634-1632 Marlboro,Mass. 01752 coating 3nd aluminue shavinds throudghout the inside of the disk drive.

617 481-9511 Ext, 4141
The damadge from head crash can be considerahble. Just ricture the

mechanics and electronics of the inside of a drive throudghlu coated

with separklingsy conducting chirs of aluminum. This tends to be hard

on both the drive and on the data on the disk rack. (The descrirtion
- comes from first hand exrerience -- I have a3 drive which had a head
crash about three wears ado., We vacuumed out the drive and dismantled
and vacuumed and rerlaced the heads and vacuumed and crossed our
finderss Put an old rack in it and it worked! And it is still working
3s the main disk drive in my #2 computer sustem —-- running constantls
ever since. But whenever we orfen 1t ur to clean the heads,» the
insides still dlitter like a Las Vedas chorus line.

FROM THE EDITOR

The recently completed Chicago Symposium contained a wide range

of useful information for RT-11 users. The next iscue of the *'minitasker'

will feature various Symposium sessions, )
and I think we’ve 311 heard the storu about the fellow who had a disk
40 bads so he rut in another pack, but it didn‘t work either, so he
Put that rack in another drives ad nauseamy until 3ll of his drives
had head crashes because of the crashed rachk he kert moving around,
ang of course these newlw crashed drives destroved other disk packs
wiring out all of his backur racks .. let’s hear it for mag tare,

Anuwavs while I am tellind vyou how to recover data from a corrurted
racksy keep in wmind that wou should never try to read sbuysicallu
damaded media lest sou damade the drive alsoc and anu other media which
follows its waw into the drive.

Wellsy thens what is corrurted media which cao be read?

A, Disks with corrurted directories,
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B, Disks with hard errors.

C+ Deleted files.

I, Sturid errors ("REFPLACE RKO!" in Rasic).

Some of these can be recovered easier and more reliablwy +than others.,
But let‘s exrlain a few thindgs first.

1. Formatting a disk (comrletely) results in 8 disk with no
recoverable dats on it whatsoever,

2, A rartially formatted disk (wou knowr one of those 1late night
sessions when uwou tell the machine to format the wrond disk and have
the immediate sresence-of-mind to turn off the rower on the comruter
or halt it before it stors formatting, Control C’s Just don’t cut it
in this situation.) has recoverable data on the rortion of the disk

which wasn’t Just freshly formatted.

3. A zeroed directory (INIT) does .Just that ... it =zeroes the
directory. The data 1is still on the disk -~ only the directorw has
been erased. Given enoush rpatience a3nd 2 long enoush lifessansy the
entire disk can be recovered.

THE TOOLS

RT~11 srovides several tools which are commonly wused to orerate on
files. Some of these can be used to also read and write a3 device --
not Just a3 file on the device,

Ms favorites are (in order of rreference)?

TECO to finds reads and transfer.

BASIC to finds reads and transfer, (I duess that FORTRAN will too»
but it isn‘t interactive like TECO or BASIC).

DUMP -~ to find -- esrecially RADSO.

PATCH -- to tru to correct ~- of limited usefulness denerallys but in
srecific cases entremely valuable.

ODY - Mostiw useful by first-class Wizards or better. For dettindg it
right from the horse’s mouth. Careless keustrokes are sometimes

danderous.

THE FROCEDURE:

1) Copy the mediz to a8 freshly formatted like-media or 3 larder medis
(cors a8 bad florpepuy onto an RK if wou need to, or a3 bad RK onto an RL)
usind the COFY/REVICE command., <(If gou are a3 wizard second-class and
sou only have two drivesy use ODT wmicrocode on an LSI (or on any other
machine BOOT RT-11 from a3 good racks SET USR NOSWAP» RUN ODT.SAV (JUST
LINK O0DT.OBJ by itself) and then remove your sustem rack)., Put in a
scratch rack and kew in a8 format prosram if necessary using ODT  (one

3.

of the RT11-V2C Books had a format rrodgram in it -- I think it was lhe
Sustem Reference Manual) and then kew in a rrodram to read a cector
and write a3 sector and Just srin on the readw bit.) But it is much
easier if wou have 3 drives (a Sustem drive (even florru or TUSB will
do) and the corrurted disk and the new coru),

2) After uou have a coruy of the corrupted disks you can breathe &
little easier and Put 2 minimua-ssstem disk in one drive and the cory
of the bad disk in the other. The minimum-sustem disk should have at
least? RKMNXX.SYS)» SWAFP.5YS) RK.S8YSy TT.S8YSy LFP.SYSs NL.SYS»
TECO.SAVs DUP.SAVs DIR.SAVy PIP.SAV, PATCH.5AV, BASIC.SAVODT.S5AVy

DUNP .SAV» and SRCCOM.SAV,

3)If wou know exactly what wou want to recover: (for examrle uou
backed up the disk Yesterdayr but yvou realls need to see the latest
cory of the prodram since then and was stored on the bad disk):s
assuming it bedgan with *,TITLE FOO":

R TECO

XERRKO:$8(the bad disk)

*x..TITLE FOO

$-T$$

and wait., (You will encounter several *,TITLE FO0O0's on wour disk
because o0ld data is never erased from a3 disk -- even when it is
DELETEd -- it is Just written over adain and adain. Your doal is to

find the latest coru.) Sooner or later, TECO will resrond with?
+TITLE FOO

b 4

(Then ture)

L0y K$<A>SS

(TECO responds with)

MEMORY OVERFLOMW

(then ture)

JS.ENDS%S

(The ‘S’ on the end keers wou from landing on “.ENDC’, ‘.ENDM’» or
“+ENDR’) .

XLHTSS

(And watch the world dgo by, AdJust as necessary.)
XEWRK2:F0O1,MAC$0, .FPWEFS$S

(Do the _.TITLE FOO

¢¢ adain and corpy it out onto "RK2:!FO02.MAC’» etc wuntil vou det an

inrut error,

An input error on TECO indicates an end-of-volume or a hard error.
TECO stops and will not cross a hard errors but 3 COPY/DEVICE will --
that is one of the reasons for the COPY/DEVICE -- to have 3 volume
free of hard errors.

4) If sou haven’t backed ur the volume for 2 courle of decades 3and sou

want to try to recover everuthind: may I suddest BASIC?

5 LY = (however—-manu—-characters at the start of each block wou want to
see)

10 DIM 1y A$(A4B00:3)=128 \ REM THE 4800 IS THE NUMBER OF BLOCKS IN AN
RK

20 OPEN ‘RKO:’ FOR INPUT aS FILE 1

30 FOR AX = 0 TO 4800

40 A% =AS${AZ,0)



50 A1$=SEGE(AS,1,LY)
60 PRINT AZ,ALX

70 NEXT AZ

80 CLOSE 1

90 END

This works best on an LA120 where the rade lendgth can be set to one
line because many FORM FEEDS will undoubtedly be encountered and using
this prodram to Frrint out 4800 lines wasstes enoush rarer as it is.

Once the block nuabers to be saved have been determineds use!
+R DUF
XFILEL,TST=/Ci(start block number).!(file length).
XFILE2,T8T=/C: (... B8s above)

Read pade 8-3 in the Sustiem lser’s Guide and don’t fordet to ture 3
decimal roint after the numbers, Also note the contiguous-file
restrictions.

5) Patchind a8 directoru!

R PATCH

FILE NAME --— RKO!/A

%6000/ nnnrnin

Read section C.7.1 "RT-11 File Storade® bedinnind on pade C-45 in the
Aduanced Erograamer’s Buide for information on what an octal
rerresentation of a3 directory looks like and what all the numbers
mean.

There is an undocumented feature in PATCH which 3llouws sou to search
for the storade 1location of ans number in any file on ans device.
That feature is?

knnnnnniS  (where nnnnnn is the number vou are searchindg for)

If vyou have used the “/A’ switch on the file namer the ‘iS5’ cosmand
will cause a2 read error and PATCH will return to the monitor on
encountering end-of-file, No harm has been done -- Just run Patch
ad3in.

NUMP can be used to srint out the contents of the directors,

R DUMP

X*TT! (or LP!) =RKO$/S16/E:20/X

where ‘6’ is alwadys the start of the directors on anu devicey and ‘20’
is a pretty dood duess about where most directories end. If vou need
morer then print more.

0DT.SAV can be used to make RADSO to octal conversions.
R ODT

%400/000000 X= F

4027000000 X= ILE
4047000000 X= BAD
%400/000006
4027035045
404/006254

i
-

The purrose of this document has been to spur uwour thinking a 1little.
Ta fill in all of the necessars details would take a whole book. And

of course exeperience is the bhest teacher.

Mg final suddestion is that gou try 3ll of this first on 3 srare COFY
of a scrateh disk so that if wou erase any information (bw writing
over it) there will be no conseauences. For wou who don’t redularly
use TECO and have not become intimate with its suntax and crurtic
error messadesy do try to start to use TECO as wuwour redulsr editor.
It is rainful at first, but it and ODT.SAV (LINK ODY) are mu favorite

tools for dettind out of bad trouble,

Sincerelyy
Ras Strackbein

SUBMITTED BY: LARRY SEARSy ED SERVICES, LANHAMy MD 209
SRMNNNS  30i-4SY-190 12555

ONE CAN MODIFY THE FLOFPFY HANDLER (DX.MAC)
TO INCLUDE A SET OPTION TO WRITE FROTECT THE FLOFFY.
IF IMPFLEMENTED ONE WOULD BE ABLE TO WRITE PROTECT
THE FLOPPY DISKS AS LONG AS YOU ARE NOT EOOTED FROM THEM.
THE SET COMMAND MODIFIES DX.SYS NOT THE SYSTEM DEVICE HANDLER
IN RMON.
THE SET CMD YOU WILL BE ABLE TO USE WOULD BE:
SET DX: WF
SET DX! NOWF
THIS IS A PERMANENT CHANGE IN THE HANDLER.

BELOW IS THE CODE YOU CODE INCLUDE IN THE HANDLER:

Mot o DEC sapperted feabuwe
-~ GouMd bt wsed £ Rx02 alswo
FRRRRKKKKKXREX NEW CODE XXRkEXKKKKKKKKK

+ASECT $SET OFTION TABLE
+»=400
NOF #NOP INSTRUCTION FLACED INTO R3
+RADSO /WP 7/
+BYTE <0.WF-400>/2
+BYTE 200 $YES/NO MODE OF SET CMD -°SET DX WF® OR *SET DX
+WORD O FENDS THE LIST
0.WpPe MOV (FC)++R3 FROUTINE TO MODIFY HANDLEFR —ENTER HERE IF YES
BMI RXERRJ-WP+. #!11IPICIENI
MOV R3sWP $ENTER HERE IF NO
RTS PC
+PSECT

KkkEkkkkkkkkkk END OF NEW SET OFPTION TABLEXkXRKK&XX¥

T

NOWF *



+IF NE DXT$O
+ORBEG DXy DX$VEC,DXDSIZ»DXSTSyRXTVUTE

+IFF

JORBEG DIX»UX$VEC,DXDSIZ>DXSTS
JENDC

MOV $RETRY» (FC) 4
RXTRY: JWORD o]

MOV DXCRER3
5 HKKKKKKKNEW LINESKKXKK

TST 4(R3)> $TEST TO SEE IF WORD COUNT IS NEG(WRITING)
WF: NOF iIF "SET DX WF® WILL CONTAIN A "BMI RXERR.®
FREKRKKKAREK END OF NEW LINESXRkKkk

MOV (R3)49RS5

MOV $CSGO+CSRIRA

MOVE (R2)+sR1

+IF NE DXT$0
BITE #4,8R3
BNE RXERRJ

«IF NE ERLS$G

COMPARICON OF SEVERAL SORTING METHODS FOR NUWBERS OFR CHARACTERS
RUNMING OW A PDPL4/65 UMUER RT41 IN FORTRAN IV LANGUAGE

BY D GUINIER AND E.KIRSCH

LABORATOIRE DE PHYSIGLOGIE COMPAREE DES REGULATIONS
GROUPE DE LABORATOIRES DU CHRES DE STASECURG-CROMENEBOURG
& b LOESS

CE

STRASEOURG FRANCE

IRTRODUCTION
EEE R EE R R EE LN E LY

IT IS YERY CONYENIENT TO HAYE AN EFFICIENT METHOD TO SORT

ARRAYS UF NUMBERS (INTEGERS OF FREARL MNUMEERS) OR CHAINS OF CHARACTERS

QURE OBJECT MRS TO STUDY GND COMFARE THE FEFFORMANCES OF
SEVERAL SORTING METHODS TO LEARN HHICH IS THE MOST RAPID

KREYHGLRS

ek skorok hkgok
IN THIS WORK WE HAVE CUMPARED FOUR HETHODS

THE PERMUTATION METHOD (FERM) DESCRIBED EY DAVIES R.G. (L1971)
THE EBIMARY TREE METHOD (TREED .

THE HMAC-LARREN METHOD (TERSIM) DESCRIEED EBY MAC~-LARREN D. (1966)
THE HIBEARD~HOARE-SINGLETON METHOL (SGRY)Y DESCRIEBED BY

SCHAUE k. (18732

RESULTS
ok o ok o AOK K
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H» SORTING REAL*4 NUWBERS OF AN AREAY

ALL COMPARISONS (OF THE FOUR METHODS ARE REFORTED IN THE
IN THE TAELE ANC THE GRAFH BELOW AFTER RANDOMISATION OF THE
HUMBERS CORRESPONDING TO THE ITENS.

THE TRELE GIVE THE ELASFED TIME IN SECONDS TO SORT 188 TO 2aéa@ ITEMS

NUMBER
OF ITEWMS PERM I TREE I




GEAFH OF THE ELRSPED TIHE AS A FUNCTION OF THE NUMBER OF ITENMS TO SORT.

A time in seconds
20 @ /0 Core Memory
/
s/ y
i ) é'/ e
af &Q'/, Pl
10} / / TERSM _ .-~
I X -~
/ ,—‘, -
s e SOR I o
I:’:—‘(/ __'——"I—_*
———
° _*t‘ N N Ly
o 500 1000 1500 2000items

CONCLUSION - THE SORT METHOD 1S THE MOST EFFICIENT OF THE FOUR.

E» SORTING NUMERICAL RECORDS IN A RANDOM ACCESS RE®S DISK FILE

THE GRAFH EBELOW SHOWS THAT THE MANIPULARTION OF HUMBERS
CORRESPONDING TO RECORDS IN A RANDOM ACCESS REKBS DISK ‘
FILE UNDER RT11 INCREASES CONSIDERABLY THE ELASFED TIME
EY FACTORS 48 0OF 8€& FOR THE TERSINM AND SOKRT METHOD, RESPECTIVELY.

1 himoinsocondo
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CONCLUSIGN @ IT’S NECESSAREY TO TRANSFER THE RECORDS OF THE FILE IN AN

ARREAY IN CORE MEMORY SO AS NOT TO INCREASE CONSIDERABLY THE SERRCH TIME

AT THE EMD OF THE QFERATIONS, THE RANKED ARRAY IS RECOFIED IN PLACE OF
THE ORIGINMAL FILE.

C> SORTING ASCIY CHARARCTERS FILE RECQRDS EBY THE SORT METHOD

WE HAYE EMPLOYED THE FOLLOWING METHOD TO SPEER UP AND SIMPLIFY
D FREELEM SET EY SORTING A FILE OF ALPHARBETICAL OR ALPHANUMERICAHL

1 FIRST ME CHANGED THE RASCII CHAFACTERS OF THE ITENWS INTO RADIXSE
FEAL®4 (FOR 6 CHARACTERS) OF REAL=E (FOR 12 CHREACTERS) YALUES IN

SER TOBE RELE TO ARRANGE FEAL MUKMBERS . AT THE END OF THE SORTING
TREATMENTS OF THE REFAL AKEAY, WE RESTORE THE RADIXSE REAL+4 OF REAL*E
YRLUE INTO RSCII CHARACTERS CORRESPONDING TO EACH RECORD AND WRITE
THESE SEQUENTIALY IN THE FILE

THE SORTIHG SFEED IS RECGUT X MILLISECONDS/REAL*4 ITEM
THE SORTINMG SPEEDR IS AECGUT 4 MILLISECONDS/REAL*E ITEN
THE SORTING SPEEL 1S ABOUT 2 MILLISECOMDS/INTEGER ITEM

THE TOTAL ENCODING-DECODING PROCESS TIME IS 4 MILLISECONDS/ITEM
THE TOTAL SFEED OF SORTING FOR 12 CHARACTERS, IMCLUDING UPDATING
THE FILE IS AROUT 14 MILLISECONDS/ITEMN

CONCLUSTION
stk ok e o o o o ook ok

-THE SORT METHOD FERMITS TO SORT INTEGER, REALS (SIMPLE
OR DOUBLE FRECISIONY OF SAME OFR OPFOSITE SIGNS. .

-THE ENCCDIMNG-DECODING PROCESS DESCRIEBED ALLOMS THE SORTING
OF ALFHABETICAL OR ALFPHANUMERICAL RECORDS WITH AR HIGH SFEED

REFERENCES
bk b b ok b s oo

1> DAVIES R. 5. (1971) : COMPUTER FROGRAMMING IN QUANTITATIVE BICLOGY
(ACADEMIC PRESS LONDON RND NEW YORK).

23 LGUIT G. C19$71) : ALGORITHMES DE TRI (DUNOD FRRIS)

3y MAC-LARREW L. ¢41966) : INTERNAL SORTING EY RADIX PLUS SIFTING
(J.A.C.M .

4 SCHAUE F. (157> : ETUDE DE QUELQUES HMETHODES DE TRI

(NOTE D7ETUDE AN-NOD. X5 C.C. S5 A.).

LISTING : EMCODING-DECODING PROCESS AND SORT PROGRANM
o ok ok ok o

FORTRAN IV vaic-nzha

C EXEMFLE OF USE

DIMENSION ACZORe), NNC2)
RERL*E A
LOGICAL#1 LIGHE(L12)

INTEGER A : IF A IS AN INTEGEER
FEAL*4 A : IF A IS A RERAL
REAL*S A : IF A IS A REAL DOUELE PRECISICGN

OF A LOGICAL*1 (RSCIIY COMVERTED
TO A RADIXSH VYALUE (REAL*4 OF REAL*E)

ey Nl ReRalelel
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c
C FILE DEFINITION.
8e0a4 CALL FICH{(7,1,20848,6, INDX)
8EOR WRITECV, 2€E)
@eas  zae FORMAT” ¢NUNBER OF ITEMS N= 7))
gaar RERDC(S, 4@8)N
gpeE  4@u FORMATCIS)
C
e e e e s T I 2222 2]
C
C FILE CONYERSION : EMCODING A 12 RSCII CHARACTERS IN A
C RADPIXS® REAL*E YARLUE.
agag Lo 2 I=1,N
Gaia RERD(L IILIGNE
ga11 2 CALL IRADS@(12, LIGNE, ACI))
C RANGE A IN ASCENDING ORDER
Ba12 CALL SORT(R, 1, N, 8)
C FILE RECONYERSION : DECODING A RADIXS® REAL«R YARLUE IN
c 12 RSCIT CHARRCTERS.
a1z po 2 I=1.N
RALs CALL RSAASC(12, ACI), LIGNE)
C UFDATING THE FILE
@e1s = HMREITECL I)LIGNE
aE1s SrofR
155 END
FORTRAN IV veic-ezn
aeat SURROUTINE FICHCIMP, NLOGIC, NENR, MOTS, INDX)
C
C DEFINITION OF A DIRECT ACCESS FILE
C
egaz WRITECIMP, 1688)
egez 166 FORMRTC  $FILE NAME : ')
0eB4 CALL ASSIGN(MLOGIC,"DK:’,-1)
aeas DEFIME FILE NLOGICC(NENR, MOTS, U, INDX)
aeas RETURN
gas? FMn
FORTRAM IV ye1C-63A
geel SUBROUTINE SORTCA, II,JJ, IND)
Beez DIMENSION A{2606), 1U(268), IL(28)
[
C  INTEGER A, T,TT : IF A IS AN INTEGER
C REAL*4 A.T,TT : IF A IS A REAL
C REAL*E A.T,T7T : IF A IS A DOUBLE PRECISION NUMBER
¢
[ OF A LOGICAL*Lf (ASCII) CONYERTED
[ TO A RADIXS® VALUE (RERL*4 OR RERL#8)
C
ane: REAL*E R. T. 7T
aao4 M=1
B3as I=11
eeBe J=JJ7

11,

eogv
apeg
agie
g1y
8e1z
6e14
ae1s
aele
eaLy
eais
eazp
0621
8922
Bp2%
apzd
aaze
ae27
opze
6029
paza
gezz
PR3z
BO24
B8a35
B8AZY
agze
a629
a64e
Ba4L
Be43
BEd4
ap45
004¢
eo48
aa4s
aes5s
6051
aRs2
#8a5z
8a54

FORTRAN 1V

8ass
2857
ease
8859
8861
86€E3
88es
215113
aeev
Baes
BEeo

ry R

L5, 30 SRAY]

20

4

5a

IFCIND. EQL 8Y6GD TO €
IFCACINNZ, 2,2

I=I+1

IFCI.ER JOGO To 7
GO TO 1

T=ACI)
IF{ACJI>36, 5,5
J=J-1

IFCI EQ IXG60 TO 7
GO TO 4

ALI>=ACIY

ACT>=T"

GO TO 1

IUCHI=adJ
IFCACIY. LT. 82I=1+1
IL{M>=T

J=I-1

I=I1

M=M+l

IFCI. GE. J)G0O TO 78
K=1

IJ=CJd+1)/72

T=R{IJ>
IFCRCID.LE. T)GO TO 28
ACIT»=ACT)

ACI>=T

T=ACII)

L=J

IFCACT). GE. TXGO TO 40
ACIIY=ACD

ACI>=T

T=AC1J>
IFCRCID.LE. T)GO TO 48
ACII>=ACT)

ACID=T

T=ACIJI>

GO TO 4@

AL >=AK)

ATKY=TT

L=L-%1

¥o1C-83A

IFCALL)Y. GT. T)GD TO 40
TT=ACL>

K=K+1

IFCACKY. LT. Y260 TO 58
IFCK. LE. L)GO TO 280
IF¢L-1.LE. J-K)GD TO €@
ILCMY =1

TucMI=L

I=K

M=M+1

GO TO e@



geve €@ IL(M>=K

aar TU(MH =T
gere J=L
aers M=M+1
aaz4 GO TO g8
aess 7o M=M-1
aere IF{M. EQ. B)RETURN
eare I=1L{M)
8079 J=TUOD
0ese go IF{J-1.GE. 11)G0 TO 18
engz IFCI.EQ.TI)GO TO &
0884 I=1-1
Be8s 90 I=]+1
8886 IFCI.EQ. JX>GO TO 7@
8388 T=ACI+1)
\ apca IF(R{I> LE. T)G0 To 9@
anas K=1
8092 100 RCK+12=ACKD
8692 K=k-1
8094 IFCY. LT ACKY YGO TO 168
8896 R{K+1=T
eesv GO TO 9@
apol END

We have several PDP-11/34's within SAENET, which run MU-BASIC Version 2 under
RT-11 V3B (XM). As part of our "accounting system” we need access to the beginning
address of each (logged in) user partition. Page 4-21 of the MU-BASIC-11/Rt-11
Users Guide shows how to access this address with a routine "GTUSPT"; but this
only works if you have an FB monitor. Would anyone who has any experience with
accessing user partitions in MU-BASIC Version 2 in an XM monitor please contact:

Lloyd Roberts,
SAENET,
P.0. Box 1,

[ fir Rbetunsgedi
Gy de I
Aqoruppamento delf armamento

Telegramme: Ristungsdienst
Telex: 32225 & GRD CH

Technical Division 9

VYawe rélirance Vetre commumicetion du

Dear ir. Demers

Ken Demers
MS - 48

No. FAR/NYH 262
in der Antwort bille sngeben
Indiquer dens la réponse s.v. p.

iy in ainem Brief ns ein Soacht bakendeln
Priire du a¢ wreller qu'ane Seule afiaice par lelvre

United Technologies Research Center

Siiver Lane
East Hartford, Connecticut 06108

USA

Nicidragin an ?
Fagppel o

031 67 61 22

3000 Bem 27 /Switzerland
Stauffaciierstrasse 65

April 21, 1980

In the Mini-Tasker, Vol. 5 No 4, Sept. 1979, you mention on page 16 two
techniques to access [/0 page when running the XM version of MU 3ASIC.

I am very interested in these methods and would appreciate to get a copy

of the relevant information.

INGLE FARM. S.A. 5098,
AUSTRALTA

Yours sincerely,

- L :

J/ nelc b
Applications Programmer

Sincerely yours,

DEFEMSE TECHNOLOGY AND
PROCUREMERT AGENCY
Technical Division 9
The head of section 9.2

R ——
. ._/e’t el

J.P. Farine

1A,



Mr. Ken Demers

MS-48

United Technologies Research Center
East Hartford, Conn. 06108

Dear Mr. Demers:

An entry for User Requests:

1. Super Star Trek has been transported to RT-11 Fortran IV -
at least, a binary copy has surfaced. Are the sources for
the RT-11 version available. If so, from whom?

2. HAUNT is a PDP-l0-based maze-solving game in the Adventure-
pungeon mold. Are the sources available, either in an
RT-11 compatible language or thée original? If so, from whom?

Thanks.

Yours truly,

v

/

Robert M. Supnik

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617) 897-511 TWX: 740-347-0212 TELEX: 948457

ROYAL PRINCE ALFRED HOSPITAL

MISSENDEN ROAD
CAMPERDOWN, N.5.W. 2050

. .
- Srdrey wst
e lney "/s} TELEPHONE: 51 0444 Ext.

THE DEPARTMENT OF NUCLEAR MEDICINE

I am hoping one of your readers might be able to offer us some
advice on a problem which has been troubling us from some time.

We would like to arrange for background and foreground jobs to
make simultaneous use of extended memory (ie. above 32K words) for
array storage with no overlapping.

In our application (GAMMA-11) the typical foreground job is FGAMMA,
supplied by DEC ready assembled. A new version just released (V3.9)
permits FGAMMA to collect data using low extended memory, which considerably
enhances GAMMA-11's foreground data collection capabilities.

Our problem is that several FORTRAN image processing programs which
we have written to store arrays in extended memory (by means of the
VIRTUAL statement) will no longer run simultaneocusly in the background.

The FORTRAN User's Guide p. 2-5 states that the XM monitor must be
used if background and foreground jobs are to make simultaneous use of
extended memory, but I am still in the dark as to whether the XM monitor
will automatically control where in extended memory FORTRAN VIRTUAL
arrays are placed. If there 1s a way of achieving our aim using the smaller
FB monitor, this would of course be preferable.

I will be most grateful for any suggestions.
Yours sincerely,
Q,,’,,\M
Roger Fulton
Physicist

RT=-11 SPOTLIGHT

The RT-11 Spotlight sLlows users the opportunity to lescribe

ny system they miy be currently involved with., Tan Hammond hus submitted

a comprehgnsive desc?iption of the 'STAR-eleven' multicomputer system,
Other narticles lescribing this system will be in future issues of the
‘minitasker'. User input is always welcome in the RT-11 Spotligsht,

The STAR-eleven multi-computer system

Ian Hammond
HAMMOND-software, Am Feldborn 22
D-3400 Goettingen - West Germany

STAR-eleven is a general-purpose multi-computer system based on DEC's
single-user system RT-11. A STAR-eleven system consists of a host
PDP-11 running an RT-11/FB system, and upto eight satellite PDP-11
computers, each of which support a full, high quality RT-11/SJ
environment,

- The host
The foreground of the host RT-11/FB system is used to run the

satellite ‘'supervisor' which provides satellites with access to all
systems peripherals, and enables intra-satellite communications.
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The host background is free, and may be used as an RT-11 workplace.
In larger network configurations the host background is often used to
run the STAR-eleven 'software cache' - the software cache accelerates
satellite i/o thruput.

- The satellites

The crucial feature of STAR-eleven is that it provides each satellite
with a full, fast RT-11 environment, The implication of full support
of RT-11 is that all RT-11' programs run on satellites without
modification - indeed, the same programs run on the host as on the
satellites. Satellites have fast access to all host peripherals
(disks, printers ete.).

A user approaches a satellite in same way as a standard RT-11 system,
and no new procedures must be learned. All editors, compilers and
utilities runh on satellites. Indirect command files and a subset of
the interactive console command language are supported.

The satellite monitor is a complete rewrite of RT-11 for the
satellite environment and packs all RMON, USR and basic KMON
functionality into 2.6k words, leaving work spaces of upto 27k words.
Satellites are connected to the host wusing fast error-free
communications devices specially developed for 1local networks., The
combination of 1low monitor overheads, fast connections and host
optimizations, produces a satellite work place that is often faster
than a standard RT-1% workplace.

MONITOR MONITOR

CENTRAL PERIPHERALS MONITOR

BG Bo Gatetalatea ) BG SR |
SATELLITE 1] CONSOLE T | Joareyire 2 CONSOLE 2] fsaTiuivg 3| CONSOLE 3

HOST CONSOLE

RTI/FB
FG SATELLITE
SUPEAVISOR
WONITOR WONI 0%
86
o 86 8 86 NSOLES | o o | CONSOLE 7 |op 0 o | CONSOLE 8
CONSOLE & [yt af EOSDLE'S [gyrcvire 5 sareuLre 5| ©0 SATELLITE 7 SATELLITE §

MONITOR MON{TOR MONITOR

- Mini-computer systems

For many applications the modern single-user mini-computer {is the
ideal system. The user has complete control of the machine, and the
machine can be located close to the work place. These characteristics
are very important in the support of real-time experiments - local
laboratory peripherals can be connected directly to the computer in
the lab, and the computer guarantees fast interrupt response times.

17.

However, in providing a number of users with computing facilities the
single-user system is expensive. Each single-user system requires its
own systems peripherals, and when magtapes, printers, plotters etc.
are considered, the expense becomes prohibitive.

The traditional answer to providing a number of users with computing
facilities is the ‘'multi-user' system. While the multi-user system
does provide a number of users with shared access to processor and
peripherals the very act of sharing these resources creates some
problems. Firstly, because the processor is centralized, 1laboratory
peripherals must be connected over long distances, and secondly,
because processor time is shared between a number of users it becomes
difficult to guarantee fast interrupt reponse times. These
constraints, and the added complexity of the multi-user monitor, make
multi-user systems more difficult to use than single-user systems.

The 'multi-computer' system is an alternative to the ‘'multi-user’
system in providing a number of users with computing facilities - the
difference is that the multi-computer system retains - and enhances -
all the advantages of single-user computers. With a multi-computer
system shared peripherals, disks and printers, are centralised on the
host. However, local laboratory peripherals are connected directly to
the satellite in the lab. Since each satellite 1is a 'single-user'
machine it can guarantee fast interrupt response times. A satellite
computer is even simpler than a stand-alone single-user computer, and
is correspondingly easier to use.

Multi-computer systems are more reliable than a multi-user computer.
The multi-user system centralises all peripherals on a single
processor, and thus failure, maintenance or new development of any
device causes downtime for all users on the system. With a
multi-computer system there is a natural separation of devices
between host and satellites. Host devices tend to be more reliable
and require less maintenence than satellite devices. More
importantly, failure of a satellite does not affect the system or
other satellites. Thus, a satellite can be repaired, or new devices
can be developed for a satellite without causing any system downtime
at all.

Some STAR-eleven installations use 'portable satellites' to achieve
very high reliability and flexibility. In this case a number of
satellites are constructed with 1identical hardware configurations,
and a 'computer plug' is installed in each 1laboratory. An
experimentor simply rolls a satellite into the laboratory and plugs
it in. If the satellite fails during an experiment another satellite
can be used to replace it. This approach allows satellites to be
shared between a number of laboratories, and to provide very high
reliability.

- Decomposing the multi-user computer

In the previous section we showed that the multi-computer system was
alternative to the multi-user system in providing multiple users with
computing facilities. In this section we develop that theme in a
semi-formal way by showing the relationships between single-user,
multi-user and multi-computer systems. The point of this derivation
is that it shows clearly the position of the multi-computer system in
the computer landscape. A
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Single-user and multi-user systems both provide the same basic
services: Firstly they provide a 'job space' - i.e. an environment in
which programs can run, ('Job-space' thus includes both the computers
machine language - its hardware instruction set- and operating system
language-its software instruction set, system calls, etc.) Secondly,
using this 'job space' and additionally an 'interactive console
command language' they provide the user with a working environment -
which we call a'user space'.

Using these two terms ('job-space' and 'user-space') we can classify
most systems as follows:

System type Classification

single-user,single~job one userspace, one jobspace
single-user,foreground/background one userspace, two jobspaces
multi-user,multi~job multiple userspaces and jobspaces

Table 1. System Classifications

The multi-user computer can be described as emulating a number of
single-user computers and, since its emulating a number of computers,
its emulating a network. If we decompose this 'virtual' network into
a physical network, by providing each terminal with its own computer,
then each of the terminal computers will provide a user with a
jobspace and userspace.

multi-computer system
after decomposition

multi-user system
before decompostion

peripherals peripherals

monitor host monitor

jobspace (1) local monitor---supervisor----local monitor

jobspace (2) jobspace (1) / \ jobspace (2)

jobspace (3) / \

jobspace (n) local monitor local monitor
jobspace(3) jobspace (n)

Figure 1. Decomposing the Multi-user computer

A question then arises: What remains of the central computer? Since
we dont want to provide each terminal computer (satellite) with a
separate set of peripherals, it is clear that the systems peripherals
must remain on the central computer (host). Therefore, the hosts task
is to provide terminal computers with access to the central systems
peripherals.

One important point is, that the host is no 1longer a multi-user
computer. Indeed, if the host remains a multi-user computer, we will
have failed to decompose 1it! The host has the single task of
providing satellites with access to common peripherals - and a
single-user system is well-suited to that task. Since, each of the
terminal computers 1is also a single-user computer, what we have
derived is a multi-computer system, constructed entirely from
single-user computers.
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- Multi-computer extensions of RT-11

RT-11 is a 'single-user' system, and some extensions to RT-11 were
required in expanding it to a multi-user environment. However, these
extensions are user-transparent and compatible with existing
stand-alone RT-11 systems.

STAR-eleven supports lineprinter spooling of all satellite and host
line-printer output. The spooler keeps individual wusers output
together and in order. The spooler is completely automatic and is
user transparent.

Intra-satellite messages are implemented by using the RT-11/FB
intra-job message requests .SDAT and .RCVD. Messages must have a
header and length that conforms to the STAR-eleven standard. Messages
are used to send messages, or console commands, to other satellites.
These facilities are also available at the consocle command level with
two new commands 'SEND' and 'TELL'. The TELL command will send a
console command to another satellite. These facilities are used to
initiate and synchronize parallel processing tasks on multiple
satellites.

Messages can be sent to and from the host, the host program 'STAR'
can send messages to one or more satellites., Command files can also
be sent to the host for execution. The host job supervisor logs the
output of such files and notifies satellites of job completion.

Some monitor functions need to be localised on the satellites. Each
satellite has an individual start-up command file to handle satellite
set up on bootstrap. Each satellite also has a local 'ASSIGN'
facility which allows satellites to have separate logical device
assignments.

In a given installation some satellites may possess different
arithmetic hardware or console types. STAR-eleven has a
user-transparent mechanism that will select the correct version of a
program for the satellites hardware. For example, in response to the
command 'R BASIC' this mechanism would run a FIS version of BASIC on
FIS satellites, and an FPP version on FPP satellites.

The systems activity and status can be monitored on the host with the
program °‘STAR'. 'STAR’' provides various reports of satellite status,
files open, and so on. It also provides statistics of satellite
requests and cache hits., On satellites the program 'NEWS' prints the
daily news and reports general system status.

The program 'CREATE' is used to guide the systems manager thru
network generation procedures. Network generation 1is relatively
simple and can be accomplished in under an hour. Satellites can be
reconfigured without rebootstrapping the system.

- Satellite performance

One ma%n goal of STAR-eleven is to provide a satellite working place
that is as fast as a stand-alone RT-11 workplace. A lot of factors
affect satellite speed:

P
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CPU SPEED - Raw host/satellite communications speeds are determined
by the time required for the interrupt service routines. Thus, an
11/34 satellite will be faster than an LSI-11 satellite.

JOBSPACE - MACRO, LINK, FORTRAN and PIP all like the large satellite
jobspaces of more than 25k words. The size of the satellite jobspace
is unaffected by the number of handlers loaded on the system,
Satellites with extended memory can use the FORTRAN VIRTUAL feature
to get at extended memory.

SOFTWARE CACHE - Systems thruput is dramatically increased by the
software cache. The cache operates on file structured reads from
random access devices. If a requested block is not in the cache, then
STAR-eleven reads 4 blocks into the cache. Since the cache has a hit
rate of upto 75%, 3 out of 4 read requests can be satisfied from the
cache without a disk access. The cache reduces disk activity when
many users are active; the cache also enhances the performance of the
large number of programs that use 'block at a time' i/o.

VIRTUAL I/0 - The commands COPY and PRINT use a special form of 1I/0
in which no data is physically transferred between host and
satellite. This feature accelerates the performance of these commonly
used commands.

USR BYPASSES - STAR-eleven overcomes certain USR bottlenecks that
occur in a multi-user environment with the following enhancements:
Magtape directory operations are performed outside the USR, DECtapes
are positioned over the directory before calling the USR, and a
-DSTATUS software cache satisfies 99% of all .DSTATUS requests
outside the USR.

The satellite connection enables disk/satellite transfers of upto 18k
words per second. Combining this raw speed with a unique software
cache system on the host, and low satellite monitor overheads,
STAR-eleven satellites often out-perform equivalent stand-alone RT-11
systems.

- Satellite program request support

The following table details the program request support available on
satellites. Satellites also support overlays, 'exit to command file',
and all relevant fixed monitor offsets. Satellites have full support
for asynchronous i/o requests and completion routines.

TTYIN TTYOUT TTINR TTOUTR PRINT GTLIN RCTRLO
DATE GTIM GVAL SFPA TRPSET GTJB SCCA
SETTOP HERR SERR INTEN SYNCH MFPS MTPS
LOOKUP ENTER DELETE RENAME DSTATUS CSISPC CSIGEN
CLOSE PURGE WAIT REOPEN SAVESTATUS

READ READW READC WRITE WRITW WRITC SPFUN
SRESET HRESET EXIT CHAIN

SDAT SDATW SDATC RCVDC MWAIT

FETCH and RELEASE are ignored, handlers must be 'LOADed' on the host.
LOCK and UNLOCK are ignored, satellites may not lock the USR.

51
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- Summary

A multi-computer system provides a new alternative to the problem of
providing a number of users with computer facilities. Single-user
systems can grow into multi-computer systems without 1losing the
advantages of a single-user environment, and without rewriting their
software for a new operating system.

The multi-computer system provides a natural, user-transparent,
method to take advantage of the 1low prices of processors and
memories, by applying distributed processing to the ‘operating
system' itself. The multi-computer system separates central tasks and
peripherals from local processing and peripherals to implement a well
balanced system that has advantages in both reliability and
flexibity.

STAR-eleven is perhaps the first system that can be truly described
as a full ‘'general-purpoSe multi-computer system'. STAR-eleven has
been refined over the past five years to exploit the inherent
potential of distributed processing. Providing satellites with a
full, fast operating system environment changes the name of the game
for 1local networks and opens a new area of computing possibilities,
especially for single-user computer users.
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PAST SYMPOSTUM INFORMATION

Strrting with the Chicago 'Wish List) we will nlow RT-11 STG
members to vote for the itemg that they feel sre tha most important
to them, Thig ordered list will then be forwsarded to the RT-1?
davelooment group far a form=al resnronse.

RT11 1979 Sen hiego Wish lList

The fonllowing wishes were submitted to DEC at the Sa@ D%esn NECUS
Sumrosium in December. Some Lentstive answers are where indicated.

1. Add rarameters to indirect command files. Examrle! comfil

rarml earm2i call a listind. See TS50 as a possible model.

a. DRifficult in RT11. Like the ides.

2.



2, X would like *amultiline srinter® surrort under Lhe §J Moni-
tore Y have a MINC with a MV-11.) Serizl Interface, It would he nice
to be ahle to direct monitor or rrodram (FORTRAN) outrut to any one of
the three extra serial rports on the DLV=11J., T can send outrut o one
of the rorts with the Serial LP Handler surrlied with the MINGC/BASIC
software. If the RT11 S monitor had LPO!s LP1Y!y and LP2! as device
names corresronding to the three extra SILU rorvrtsy Lhen I could direct
outrut to any one of three serial)l devices that I attach to the SLU
rorts,

8. Good ideay but line rrinter would have to he immense znd com-
rlicated,

3. SLF to work on both - either (8) distribute commented sources
as standard (instead ofy not in addition to)sy or (h) make necessary
chandes to comment strirrer so that SILLP will work the same on comment-
ed and uncommented.

8+ No. We are doing to try to det palches from commented
sources. Automatic distribution floeries perhars,

4. RT11 zssemblys LIBRR and LINK surrort on VAX/UMS  and  RSX11M.
This would allow software develorment on the VAX or larde 11 and then
down loaded to 2 sma2ller 11 running RT11. Emulation of 211 of RT11 is
not reauired as the arplications are lahoratorw control and data ac-

equisition.

a. Version 4 documents this. There is 3 crash dume for RT11.
You can det it from wour local resident specialist,

5. Provide 2 means for the user rrogram to determine if sneut
via JGTLIN comes from the terminal or fromw an indirect commands file.
This would allow eprodrams to handle errors differventls 3if the inrut
comes from a file,

3, Version 4 documents this.

6. COPY/dev cories had hlock areas from source disc - also does
not recodnize bhad blocks initialized on ob.ect dise. IP it didr we
wonld use it.

8+ Use initializindg/bad or/rerlace and then use 8 scueeze,

7+ NIR has some nice switches like sinces hefore and alrha. Can
there bhe an acdd

2+ Will consider it.

8. Would like FORTRAN 0TS Iniernals Manual.

2+ No eplans for manual.

9., RT11 VO3R Software Surrort Manual asc described for V4., Those

of us with products alreadw using RT11 VO3R maw nalt bhe ahle to .justifws
a chande to V4, suprort manual is hishly desireable. Note! V4 looks

very Fromisins.

10, FORTRAN 0TS Internals Manusl comearable to the old FFPMLL
Manual.

11, FORTRAN - stop chansging and/or resecuencing the ratches...
If wou aust correct & patchs issue a new one Lo correct, it costs far
too much to bhack and start over.

3, We won’t chansie anumore..

12. FORTRAN - how about ANSI comeatible access to elements of
virtual arrauss i.e.s CALL SUER(A(I)) rather than CALL SUBR(AsI).
a, Maw consider.

13, Would like ortional subscrirt bound checking on FORTRAR 4.

a. Na,

14, Would like to he able to coey RTi} files (.MACy» LORS) to
XXDP format.,

15, Quite often we find the rreformatted floprys sre corrurted
and sometimes become corrupted after use, It would he nice to be able
to reformat them without having to brindg down RT11.

14, To increase throughrut on my florru-hased sustemr my startup
command file runs 3 tiny rrogram which ratches the monitor (in memory)
to disable eprodram swar-out at srodram sbort or JEXIT. (I thus readi-
ly give wur the abilitw to restart, The ratch Just changes a condi-
tional branch to an unconditional Branch.) [t took 3 lond time to find
the erorer eatch working with the distributed, uncommented source
codes I don’t look forward to repreating this for V4, Thus I wish for
3 NOSWAPOUT (or NORESTART) commandi orsfailing thatr» documentation on
how to make the rpatch., V4 looks resllw good. T arrreciate wour work.

17, 1 would like 2 word hlocks in larde disk surrort.

18, I would like a »ile of SET ortions to have ‘stickuy’ effectsy
such as SET LP LC, would like (1) & SHOW interface for SET ortions in
a device driver (including TT function done by monitor). Also (2) to
be able to SHOW other things thest are sety i.e.y GHOW USR without hav-
ind to det all of SHOW CONFIG outrut,

19.1, *Failsafe" corw to move 31] of a3 larde device to wmultirle
small ones (such as 08/8 FATP */F") - backus of named files from
RK/Rl./ete. to RX02.

19,2, New lodical device name like CM to use as defaul T for in-
direct file dinput. would allow DK to be assigned more easilw - dual
florry a3s sustem device.

19.3. Ortion to zluwaus move ¢ file when use cory to same device.

19.4., Additional date ortions for PIP» a3s in NIRs to allow COFY.,
RENAMEy etc.



20, Publish or distribute RT eatches in source form fo» source
licensed customers.

21. Desire zhility to rput SWAF.8YS on device cocother than 8Y.
Reason?! We bhave sn  aeprlication that reauires many file orens andg
closes at redular intervals, We are {ight for memory so we cannot SET
USR NOSWAP. we have a3 solid state disk which would he ideal for swar-
Fing. (it is too small to hold the monitor a3nd swar sy and aeperlica-
tion related data).

22, 1 know some of these are coming inm V4, but this list was
rrinted before San DNiedo TECUS! rrint the rbusical device and unit
numher at hedinning of all directory listinsgs. How 3hout & /REGIN
switeh for  the COFY command? It would be nice if file creation times
were kerty 35 well as dates. This wouldy zmong other thingsy 2llow
DEC-10-1ike coaril-class commands to be imelementedy which would exe-
cute an entire comeilesrlink/run secuence while only recomriling  those
source files with crestion/date/tine later than the corresronding ,0RJ
files.,

You should he able to ture in text to a2 variahle in hatch, When
$Ou FOWEr On the printer (LA-180)y a3nd 3 srodram is truing to write to
it at that time» one or more characters are usually  lost, Imrlement

imade mode inrut from the terminal)l in imade mode, a3llowing anw and all
control characters to rassy even those with 8 eredefined wmeaning to

RTII (%ike S and Q). Please bring back the carability to easilw
(i.e.2 in one ster) move a2 file down into an emety slol in Lthe direc-
tory. You formerly could do this bse corving the file to itself with

the /X ostion to FIP. T do this al1 the time to Till emrty slots
without bhavind to seuish the disk==it can be much faster (and safer).
The trouble iss, with 400 files on the disky & COFY followed by & RE-
NAME takes 2 long time too. A suwitch on the COPY command to force 2
rhusical corw even when source and destination filenames are the same
would he arrroeriate.

BATCH doesn’t always work rrorerly under V3R, Sometimes & ero-
dram-detected error (e.g.» ‘file not found’ by the linker) will cause
BATCH to hang ue with no error messade, Imelement 2 verifw ortion on
cory orerationss eserecially on SQUEEZE and COPY/NEVICE read each hlock
after it‘s written to verifw we can det it back sdgsin. The TYFE and
FRINT commands shouldn’t assume an extension of LST. Other coruing
iomm;nds dgon’t., At leasty let them try 3 null extension if JLST isn’t
Lond .

On loss of corieds renameds and deleted files» use the rhusical
device and unit npumher., Allow an indirect command file to chain to
itself (or another) indefinitely without nestindg, SET TT CONSLOL=0
given from terminal 0s causes sustem Lo hang. Allow a /NOROOT switch
on the SAUEEZE command to surrress automatic booting when the sustem
device is saueered. Note! at HECUS wou said this was left out of the

command landuade on rurrose. I still see no reason not to allow this
to he done as a3 one-ster oreration., It so harrens 1 do it fairle fre-
quently,

Allow 3 remote terminal to be the console devicer s0 wou Can SUF-
rort resote installations while stauing at vour home hase.

Allow a foredround .ob to chain to another foreground Jobs assum-—
indg of course enoush memory is available. Imrlement SYSGEN ortions
for useful monitor callss, SET SET TT CRLRy etes and so on that aren’t
nmormalls in  the SJ monitors s0 we can st them in if we want., When
the /R switech is used with the linker» have an ortion to surrress the
darbade disk block written out at the front of the ,0RJ file, This
for TSD with B3100000 and then run 3 utility to zar the 63 unwanted
blocks. 1P wou’‘re doind 8 lot of links 3t once (a not infreauent oc-
currence wherever continuing develorment is gning on)y or if wour sus—

have onlw florrinss wou can easily run out of srace.
it would be so much cleaner (and

all

tem harrens to F
Even though sou can det around ity

faster) for thase extra hlocks never to arrear at

Have the linker eprint the high address of the linked rrogram on
the terminals whebher or not a mar Was asked for. Re sure th15‘15
done so that the information will arpear on the long file if the link

run under RBATCH (3) document the maximum numher of lodgical assidn-

is R
fevice

mentsy (b) make this number inderendent of the number of

slots.. I want a3 doren or so logical assignments with minimum memors

renslte.

after deleting filesy tell total number of bhlocks freed. The
following KMON commands differ in only one details et the first one

CSI-F~Illedal command’?
COF DK3(111111,222222,333333,444444,555555) .REL. TIK23

COP NK13(111111:222222,333333,444444,555355),.REL K22
the following commandsy howevers will workd

COP PR1:(1+2:394,5).REL DK23

Allow DELs Hy and U to he end-of-line terminators. This will fa-
cilitate using line-mode input instead of character mode. Imelement 3
/SURSTITUTE switeh to LINK to allow linking in 8 subroutine with =&
different entrw roint than the calling routine calls for. Peorle with
3 lot of rrodrams (line business users) can  use this to save dighk
space and directorw seace by havind one main rrodram file which calls
(at least) two external routiness “XXXXX and YYYYY’, which share the
same overlay redion, XXXXX dpes initialization and YYYYY does Ppro-
cessing, at link timer an indirect commsnd file srecifies which slo-
ba)l sumbols to resolve to XXXXX and YYYYY. In this wayy I might be
able to use only a few main eprogram files for nearls 200 serarate rro-
grams., That’s a lot of srace saved.

Modifw the LP handler to sueppress trailing blanks-—-a rezl aAdvan-
tase on character erinters like the LA-180., You maw want this con-
troiled by 2 SET command. The command DELETE X»Y should assume ol
extensions on X and s and not intersret it as X.X and Y.X. Resides
being very dangerouss this is inconsistenti the command JELETE oYY
does not zssume X.X and %.Y (in facts it dives an error).

FIF should diagnose and dive an error for the case of 2 command
to COFY/PRENELETE to the SAME device. such a command will never he



given excert in errors and the result is Lhe loss of all the files wou
thoudght vou were corving!

Marilun .. Runvon
RT11 Mish List Coordinator

BICAR- A BILLING, INVENTORY CONTROL AND ACCOUNTS
RECEIVABLE SYSTEM FOR THE PDP-11

BICAR is a generalized software package developed to
perform the functions of billing, inventory control,
accounts receivable and sales analysis on a small
PDP-11 system. It is highly operator oriented with

a large number of operator controllable options and
extensive data entry verification checking. The
package has been configured to run under the RT-11
operating system and is designed specifically for the
small business entity. Written in FORTRAN IV, it re-
quires RT-11 3B or later.

For further information contact:

Software Dynamics Inc.
1000 Yale Avenue

P.0. Box 500
Wallingford, CT 06492
(203) 269-4998
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(323233322 2383323¢34
¥ TAFE COFY ERROR x
X NOTICE X
1332223332832 52282%%
I inadvertently imrlied in the February 1780

“Mini-Tasker® that SIG tsre cories were avsilable from
the DECUS library for $20, The followind earzdrarh
states the situation correctly.

Starting with the Sering 80 DECUS symrosium we will
Join wWwith severzal of the other SI6‘s and let the DECUS
U.S. Charter handle 311 rerroduction and distribution
of our tare. We will continue to accert submissions (on
florry disk and mad tare) and build our master tare 3t
the sumrosium. LUGs will receive 3 free cory of the
tare to distribute as thew see fit. Others way order
cories at the suymrosia for a small fee. After some
reriod of time cories of the tare will be available from
the DECUS U.S. Charter for their then current {(and
hidher) fee.

N. A. Bourdeoiss Jr. /7 1738
Systems Endineering Division
Sandia National Labcratories
F. 0, Box 5800

Albuaueraues NM 87185
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MOVING OR REPLACING A DELEGATE?

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

{( ) Change of Address
( ) Delegate Replacement

DECUS Membership No.:

Name:

Company:

Address:

State/Country:

Zip/Postal Code:

Mail to: DECUS - ATT: Membership
One Iron Way, MR2-3
Marlboro, Massachusetts 01752 USA

‘018

‘Aussaaiun ‘Aued
-wo? ‘uotliejeisul

4O 8weu apnjdu|

‘913y $S3IPpPE
p|o wid ‘a|ge|ieae
10U si [8qe] §| a1y

|aqe| Buljlew x4y




