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After workiris with RT-11 for about 2 Years it's time for some 
comments. Let 11e start sawing that as a whole RT-11 is Just a 
fantastic operating sYstemr esPeciallY on the outsider ie. if YOU Just 
use it as is. Nevertheless• there are some odd things in RT-11 that 
like to mentionr if onlw to have a chance for improvement. Host of 
these Points I ran into during the development of DRTS-11r a RT-11 
based multi-Processor operating sYsteml a bunch of LSI's are hooked to 
one extra LSI that caries PriPherals. All the others (user Processors) 
are Just processor Plus memorw machines. The lin~ is made with the 
anectorr a 250 Kbwte DMA processor link. The user Processors run 
RT-11• with the standard drivers replaced bY pseudo drivers that 
access the periPherals on the central IO Processor. 

To start with something simPlel whw do the RT-11 linePrinter handlers 
<LP.SYS and LS.SYS> not ProPerlw close a file with a formfeed ? This 
ma~ seem Just a matter of taste, but in fact the Present situation has 
resulted in some ugly contructions in RT-11's own CUSPs. PIP willr 
when coPwing a filer look at the device twPe of the outPut handler• 
and in case it is one of the Printers' send an extra record with Just 
CR-LF. This was done to make sure that the last line realw get's 
»rintedr ev.en on some matrix Printers that tend to k.eeP the last line 
in an internal buffer. Now that seems to be a function of the device 
driverr NOT of a ~eneral PUrPose utility <device-independence, do you 
recall?), PIP opens the file with the actual file length <the length 
of the inPut file), but then sends 1 word too much. M~ transParant 
spooler has to allocate one word extra to avoid a file-full condition 
on normal PRINT commands. GUEUE <the sPool~r) even se11ds a 
CR-LF-FF-LFr Just to make sure that the files are separated. 

What should be done ? LP.SYS and LS.SYS should be handlers with 
so-called special directoriesr ie. drivers that set ~he LOOKUP1 ENTER 
and CLOSE functions Passed bw the USR. Then the handler knows when the 
file is finished and car1 ProPerlY close it, for instance by sendin~ J 

forrnfeed (and turnin~ off the motor, 01· whatever fancy actions are 
necessary for THIS Prir·1ter. 

Lets Pick another Problem. You may have noticed that some Pro~1·ams 
1nalfunction when RUNed instead of R'ed (Adventure is ar1 example>. R 
loads a Pro~ram in two phases. First it reads the first block of 
PROG.SAV in a buffer and ffioves individual words into low memorYY 
therebw avoidinS Protected words IEMT vectorr etcl. Then it looks at 
location 50 to find the length of the save image, sets UP the IO 
Parameters and Jumps in the resident monito1·, which loads the Pro~ram 
ln a sinsle IO transfer and starts it. Thus, all of the Prosram im~se 
gets loaded from the .SAV file. RUN, however' takes a different 
approach. After loadin~ the first block in the same way as R does, il 
looks at ttie Pro~ram's bitmap. The bitmaP1 located in location 370-376 
of the save image, contain~ a 1 bit for each bloc~ of the suve fil~ 
where tt1e linker ttas sto1·ed anY data. For Prosrams that incorP01·ate 
.BL~W's of more than 512 bwtes <DIMENSION of more than 256 wurdsl some 
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Liits in the mirJle of the bitnmaP ma~ be cleat'' becdust- t,i"le linker 
sa'J' s it did not 1 oad an~:1th in~.~ the re (th.at i ~; 1 iot t r-uP -- a 11 si.Jch 
locations Jl't? set to zero (or some otheT' value' see l..tie /FILL.:nnr1 
0Ptio1·r)t RUN will NOT load blocks t~·1at ~ldYe a z~T'\J bi!. ir) t~i~ bitnr~t~. 

So if tt1e py·o~ram inadvertently relies or1 the fact thal Ltt)U~ed 

loactions are zero, it crashes (or worse - Just slves ~ran~ answers!) 
when F~UN t 

RUSH TO YDUF\ MACHINE NOW' and tr" to link """-"' Pro;,il'ams with /f'ILL.:--1 
dnd see what haPens ••• This is a ver~:1 danSer·o1Js ~.it..uat..Lorr .i11deed. ,,.·inti 
why all thi~~? Actually there .is no fundmental 1'eason for Lhe 
difference between R and RUN. At the cost of a few e.:<tra ] ocd·tior1~:> i11 
t.~1e r~sident 11ronito1' the RUN command t~an be drOPFed alto£1ethe1·~ and f~ 

e>:tended to take a device specification. That wuuld allow us to r~Ji) 

v.i.Ptual .. iobs from othe1' devices as 1,.1ell. Fo1' t.he tin1e L1ei11~ J wrote d 
little Prosrarri that eHamins a .SAV file and fill~ UP tht• b:Ltn1c:-n ... Uf' tP 
ttie last block in the file. (The differer1ce bet~eer1 R and RUN is 
hi~torical. It stems from the OS/8 ssst.emr designed in l(.~70 for- C.hi.' 
PDP8' I:. hut t~P i Cd 11 Y had 8K memo l'Y and two DECtaPt.~s. Tlie i·eS i.. df..'rrt 
1~onitor of OS/8 is Just 256 words arrd t~1erefore could riot load 
directly frorn anYthin~ but the swstem di~k CtaPe). There is n1uc'h 1;1ore 
in RT-11 that reminds of OS/8; the CSI still ac=ePt~ w~• i11stead of 
·=~ and the diT'ectorY structure is almost identical,) 

Some mi11or fust1·ations: DUP has an internal table t11at tell's it whic11 
devices have variable media size (eg, RL01/RL021 RX01/RX02l. That 
d9ain is device··dePendent .informa+....io1·1 that has no PldCf? i11 a general 
PUT'Pose p1·ugram. Rather• DUP should check if the driver suPPorts 
tiPecial fu11ction calls <there is a bit in the driver status word tt1d~ 
tells ~ou sol and if he d~es1 tr" .SPFUN 373 (get device size), If lhe 
function fails, DUP knows that it has to rel~j or1 tht.- standard lenstll 
Siven in the drivers header, otherwise it sot the dctual lensth riSht 
from the lions mouth. This would make adding new devices m1Jcf1 cleanerv 
ar)d saves DEC Publishing and republishing inacurate DUP Patches. 

Wh" have LP.SYS and LS.SYS different device twPes ? This created ffiuch 
trouble with FORTRAN, that would not recognize LS as a Printer. But 
what Prosram would ever have to know wt1et~er the Printer is interfac~d 
Paralell or seriall" ? <IFF we should have different t"Pes of 
Printers, then let's make a distinction between narrow and wide 
Printers! that could be useful! for some Prosrams in order to adJust 
their output format), All Printers should be Just Printers. and the 
actual interface is of concern to the driver onl,,, <On PDT machines• 
the Printer looks like Paralell from within• but is actuallw seriall a 
microProcessor does the XON/XOFF Procedure and controls the READY bit 
in the interface accordins1,,1. 

Formatting is a similar easel presentl" the FORMAT Prosram seems to 
know all about formatting and therefo~e is comPletl~ device-dependent. 
<FORMAT does not even look at the CSR/vector address in the driver ! ), 
A better wa~ would be to have the fo~mattins routine included in the 
driver (remember. thats the Place where ALL device-dePendent 
information should be concentrated), Don't worr"' I'm not ProPosins to 
have all the fromat routines resident with the drivers. Rather1 the" 
should be included in the dri~er file <XX.SYS), Just like the 
bootstrap code is. A Pointer in the first block of the file would 
indicate where the format code would reside. The Prosram FORMAT would 
load the code and execute it (passing the CSR and ~ector address from 
the driver Part of the file). Asain• adding a new device would be much 
cleaner - Just write a driver and the device is full" intesrated in 
the s~stem. 
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Let me add some of mY whishlist iLems. Some are real~ weird ••• 

I would like to have a Prosrammed reuuest that Passe~ a file name to 
the mor1itor and makes the monitor chain to this ProS1-am dfter .EXIT or 
·~c~c. This would allow me (and all of us) t(J write menu Prosra~s' thal. 
cl1ain to various other Pro~rams1 but always get control bdck. The ~ame 
reauest with a null filename would reenable KMON. 

Lo~ical disks/Big disk SUPP01·t. At some Point ir1 time, RT-11 will 
1•eallY run out of its 16 bit blocknurnbers used in the IO reouest. So 
internall" we will have to so to two-word lo!' three-bwtel bloc~ 
numbers. The idea would be to have a disk driver that can access 4 
Tbyte <Tera-bYte) drives, that are subdivided in a large number uf 
loSical disks of UP to 2-16 blocks each. Losical disks should not be 
allocated cor1tiguous' bu·t rather use a coarse cluster/maPPin~ 
mechanism. 

If ~ou look ~t a (big) disk subdivided into man~ logical disks, onl~ 

one or two logical disks are beeing used at any moment. TYPicallY d 
user occupies 50-100% more disk space durins his session than r·emains 
after he has left the ffiachine. If each of these losical disks are to 
have sufficient workinS sPace1 YOU are loosin~ 1/3 uf your disk, So 
lo~ical disks should be like virtual memory, if yu1J start ~Jsin~ it, 
it's there. After ~our session, YOU run some nice CUSP that saueezes 
the lo~ical disk (ma,,be deletes .BAK etc.I and then deallocates any 
clusters beyond the last file. Cluster size should be auile larse (Br1d 
an INIT Parameter obtained from the handler) so that maPPing overhead 
is minimal. On average, you're loosing half a cluste1' for each logical 
Jisk. 

Essential!~, we would have a two-level disk structure. A Master 
Director~ holds the names, maPPinS Pointers and Password of each 
loSical disk <wh" not call these ACCOUNTS an,,how?J, It also contains 
the master bitmap, The MFD could be ln a file of the first losieal 
disk. This first J.osical disk should be created b" INITl its first 
clus~er should alwa"s map to the first Ph,,sical cluster on the disk. 
The HOME block of this losical disk can contain the bitmap, Note that 
the first cluster of a losical disk never sets deallocated <unless the 
logical disk is deleted), The maPPing should be done b" RMON <ma,,be in 
a kind of Pseudo s"stem driver1 that calls the true land rePlaceblel 
disk driver (cross-cluster transfers have to be sPlit of course)), 

M" Particular usase of these structures would be as followsl I'm 
running a local network <DRTS-111 Distributed RT S"steml. It is 
star-shaped and based on ver" fast DMA links between LSI's, The host 
<IO Processor) is runnins RT-11 also1 and the satellites run from 
virtual disks• actuall" *·USR files on the RT-11 s"stem. I would like 
to use the losical disks as user accounts. and would do the 
allocation/ deallocation of clusters on-the-fl"' each time a user 
touches a new cluster1 or logss off, B" the wa"' this makes a much 
more efficient file s"stems than FILES-11: the overhead of clusterins 
is onl~ mar~inal <with larse clusters) and the file open/close uses 
the simple and fast RT-11 structure! Each user sees a 32Mb,,te virtual 
disk, ~et actuall~ occupies half a cluster of unused sPace. On real~ 

big disks, cluster size could be as large as 1 Mb,,te (so that 32 
maPPins Pointers map the full 32Mb~te ransel1 on smaller disks ·it 
could be as small as 128 blocks. 

I would like to see some of the optional Patches be imPlemented as SET 
options• es. SET RUNDEV DL1:1 SET INIT QUIET, SET CLOCK SOHZ/60HZ, 
etc, 
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Can't we have SET oPtions on CUSPs?! Es, SET MACRO PAGE=77 (chanse 
listins Pase size), SET FORTRAN FISr etc. ImPlementation follows the 
same schema as the handler set options (probably usihS.the same SYSHAC 
macros), Just allow SET to have a full device:file spec. 

Handlers should be made 'upward comPatible' with resard to sysSen 
options <timeout and error lossinS), The .FETCH/LOAD code should look 
at the handler confiS bits to determine which Pointers can be filled. 
Makes chansins monitors simPler and avoids PlaYins with the monitor 
suffix. 

Some users want to do ,GTLIN with completion routines; a simPle 
sollution would be to let TT: (on inPut) Process a sinSle line onlY• 
and then zero-fill the buffer and return •• READ from TT: is very 
seldom used now. and if You think of it• it Just makes little sense to 
read a keyboard block-wise. The proPosed chanse is Probably 
transParant to existin9 Pro9rams and is simPle to imPlement. <This 
tech~iaue was introduced in OS/8 in version 3 (must be about 5 ~ears 
back now), 

And further• I repeat that Fortran IV PLUS should be made available 
to the RT-11 world. 

.NLIST 

.ENABL 

.LIST 

.NLIST 

.us·r 
+LIST 

LC 
TTM 
BEX, TDC 
TTM 

.TITLE BITMAP.MAC 1-MAR-82 

.SBTTL PREFACE 
,IDENT /VOl.00/ 

CoPYriSht (c) 1982 
Westv1•ies S~stems B.V. 
P.0.BD>·: 438 
4100 AK Culembors 
The Netherlands 
Tel. 03452 - 202 

This software is made available to ttle RTll comn1u­
n1t1:J free of char9e. Title to and owners11iP of tf1('.~ 
software shall at all times remain in Westvries 
Swstems BVt The information in t11is document is 
subJect to chan~e without notice and should not be 
construed as a commitment b~ Westvries s~stems BVt 

A1Jtho 1·: E. Lopes Cardozo 

This Prosram ir1sures that the bitmap in the CCB uf an 
RTll ,SAV file is contig1Jo1Js1 lf1 or·der to make sure that. 
all dataarea's are always initialised in tt1e sarr1e way, 
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.SBTTL HACRO DEFINITIONS 

IRT11 SYSTEH HACROS USED: 
.HCALL .PRINTr .EXITr .CSIGEr .READWr ,WRITW 

START: 

30$: 
40$: 

50$: 

REDERR: 

WRTERR: 

EXT: 
AREA: 
BUF: 

REDER: 
WRER: 
HELLO: 

Sl"ACE=, 

.SBTTL Hain prosram 

.CSIGEN 

.READW 
BCS 
HOV 
ADD 
ASR 
BIC 
ASR 
ASR 
ASR 
ASR 
ASR 
ASR 
ASR 
ASR 
HOV 
HOV 
BISB 
DEC 
BEG 
ASR 
BNE 
INC 
BR 

.WRITW 
JMP 
.EXIT 

.PRINT 

.EXIT 

.PRINT 

.EXIT 

,SB TTL 

,RAD50 
,BLKW 
, I<LKW 

, ASC IZ 
.ASCIZ 
.ASCIZ 
.EVEN 

.END 

tSPACE,t'EXT 
tAREA.tJrtBUF.t4oo.to 
RE DERR 
BUF+50,RO 
t777•RO 
RO 
tlOOOOO, RO 
RO 
RO 
RO 
RO 
RO 
RO 
RO 
RO 
tBUFtJ60•Rl 
t200,R2 
R2.CR1> 
RO 
50$ 
R2 
40$ 
Rl 
30$ 

tAREA,tJ,tBLJF,t400,tO 
START 

tREDER 

tWRER 

[IATA 

/SAVSAVSAVSAV/ 
5 
400 

IProcess command strins 
IRead CCB 
;Read error ? 
;Get prosram hiSh limit 
; Round ·~P 
IDevide bY 1000 
IDon't siSn-extend ' 

; 
;Gives number of blocks to load 
;set Pointer to bitmaP 
IStart with hiShest bit in byte 
;set a bit 
;All blocks marked ? 
;Yes' ouit 
iNo• shift the mask. Mask emPtY 7 

INo• ~.eeP Soins 
;Yes• bump Pointer to next bYte 
; and continue there 

;Rewrite the CCB 

;Error reading CCB 

IError writins CCB 

;Defualt file type is ,SA~ 

/?BITMAP-F-Error readins Prosram file/ 
/?BITMAP-F-Error ~riting Prosram file/ 
/BITMAP V01.00/ 

START 
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_This is a Patch for sin9le-user Basic. It's PUrPose is to 
let Basic read its first line of input throush a .GTLIN in 
order to allow the user to RUN a basic Pro9ram fro~ an 
indirect command line. 

The methode is to Patch the .TTYINR reauest in Basic and defer 
it to a routine that initiallv reads a line throush .GTLIN and 
then feeds BASIC the characters one bv one. After the first line• 
the routine undoes the Patch to let anv further inPut run throuSh 
.TTYNR's, 

Relink BASIC• usins this module as the verv first entrv to LINK. 
This insures that the entrvPoint of BASIC.SAV will be in this 
module. 

.MCALL .GT LIN 

.GLOBL 9LOCKir STAR TI 

.PSECT TRICK 

SUFFER: 
TRICKt: HOV ADR1RO ;Get Patch address 

HOV -<ROl1SAVE ;Keep ori!!inal code 
HOV CAL1<RO>+ iAPPlV the Patch 
HOV CROl 1SAVE+2 ; 
MDV CAL+2r <RO) ; 
JMP START I ;Now start BASIC 
.BLKI< I<UFFER+B2,-.-10 ;Rest of line buffer 

;<overflows next code with 10 b~tes) 

FIRST: ADD tSECOND-FIRST1@ADR ; Bump errt r'::lt:.o int 
.GTLIN tBUFFER iGet that first line now 

SECOND: MOVB @POINTR1RO ; Get a cha racte 1· 

BEll 10$ iEnd of liner unPatch now 
INC POINTR ;Bump the Pointer 
BR llUIT iReturn with carr~ clear 

10$: AD[I tTHIRD-SECONDr@ADR ;B1Jlf1P entr'::IPoint 
MDV U5rf<O ; 
Bl~ QUIT ;Done 

THIRD: MDV ADRrRO iGet Patch address 
MDV SAVEt2r CRO) ;Restore original code 
HOV SAVEr-CROl 
MDV U21RO 

ClUIT: CLC ; 
RETURN ; Arid di saPPea r ! 

ADR: .WORD BLOCKI+15062-14770 
SAVE: .WORD o.o 
CAL: JSR PC, IHFIRST iF'atch template 

PO IN TR: .WORD BUFFER iB1Jffer Pointer 

.END TRICK iTrue start address 
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;RT11 iaacl'o's 
.MCALL 
,HCAL.L 

;constants: 
HONAHE 

COHAND:l.PRINT 
, TTYIN 
CHPB 
BNE 
,GVAL 
BCS 
HOV 
.GVAL 
BCS 
HOV 

LOOP: TST 
BEll 
.LOOKUP 
BCS 
ADD 
MOV 
ADD 
CLR 

SEARCH: HOV 
HOV 
BE Cl 

l0$l CALL 

20$! 

~.'.5$: 

:>0$: 

ADD 
BIC 
CHP 
BNE 
DEC 
BNE 
ADD 
MOV 
BNE 
CALL 
ADD 
BR 
MOV 
CALL 
ADD 
DEC, 
BNE 
MOV 
BR 

CLR 
CALL 
.CLOSE 
BR 

.GVAL• .LOOKUr .EXITr 
, TTYIN1 .CLOSE 

.READW1 ,WRITWr ,PRINT 

= 406 

tSO 

t'YrRO 
NOGO 
tAREArtMONAHE 
GVERR 
ROrNAHE+2 
tAREArtHONAMEt2 
GVERR 
R01NAME+4 
@PNT 
DONE 
tAREArtOr@PNT 
LKPERR 
t21PNT 
@PNTrR5 
t2rPNT 
Rl 
R51R4 
<R4l+.R3 
30S 
GETWRD 
12d~1 
CR4>+.RO 
<R4>+rRO 
SEARCH 
R3 
10$ 
CR4l+.R1 
<R4l+.R3 
20$ 
@(R4) 
t2' f<4 
25$ 
<R4 >+.RO 
PUTWRD 
t2rRl 
R3 
20$ 
R41R5 
SEARCH 

Rl 
GETWRD 
to 
LOOP 

iAre ~ou sure ? 
iGet answer 
iOk ? 
iNo 
; 
;Error ? 
iFirst Part of monitor name 

iPatched all files T 
iYes 
;open file 
;Error ? 
lBumP Pointer to table start 
iGet address of Patch table 
; 
;start at offset O 
; 
iNumber of comPare words 
lAll done ! 
; 
;Bump word Pointer 
;zero don't care bits 

;False 
iEnd of compare list ? 

;No, check next word 
;offset for first Patch word 
lNumber of Patches 
;If zeror call special Patch routine 

; 
;All Patches done T 
;Yes 
; 
;Go for next Patch 

iWrite last block if necessarw 
iClose this file 
iGo for next file 
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DONE: 
NOGO: 

GVERR: 

.PRINT 
, TTYIN 
CHP 
BNE 
.EXIT 

, PRINT 
BR 

LKPERR: , PRINT 
BR 

REDERR: TSTB 
BNE 
.PRINT 
BR 

10$: .PRINT 
BB 

tS9 

U2,RO 
NOGO 

tS1 
NOGO 

tS2 
NOGO 

@t52 
10$ 
tS5 
NOGO 
tS3 
N.DIJO 

WR TERR: , PRINT tS4 
DR NOGO 

iFlush rest of line 

End of file ? 
No 
Patern not found 

;Routine GETWRD is called with the word offset in Rl, Returns 
;the contents of that address from the file in RO 

GETWRD: HOV Rlr-ISPJ Save word offset 
BIC t777,R1 
SWAB Rl Get block. nu•1ber 
ASR Rl 
CMF' Rl•CURBLK ; Is it in memorw now ? 
BEO 10$ ;Yes 
TST CHANGI1 ;was the current block chansed ? 

BEO 5$ iNo, no rewrite 
,WRITW tAREArtOrtBUFFrt400rCURBLK 
BCS WR TERR iWrite error ?! 
CLR CHAN GD iReset written flas 

5$: MDV R11CURBLK ; 
.READW tAREArtOrtBUFFrt400rCURBLK 
BCS REDE RR iRead error I 

10$: HOV I SF'), Rl iGet word offset 
BIC tl 77000, Rl iGet offset within block 
MOV BUFFIR1) rRO ; 
HOV ISF'l+.Rl ;Return ori~inal Rl 
RETURN ; 

;PUTWRD writes RO in the file location Rl 

F'UTWRD: MOV 
CALL 
HOV 
HOV 
BIC 
MOV 
MOV 
MOV 
RETURN 

ROr--1 SF' l 
GETWRD 
ISP>+.RO 
R1 r--1 SP l 
t1 77000 rf(l 
ROrBUFFIRll 
SF'rCHANGD 
ISPJ+.Rl 

;save new value 
; Do address i n~.1 
iRestore RO 

; P1Jt the WO rd 
;set chansed flas 
iRestore Rl 
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PNT: 

NAME: 
HTABLE: 

.WORD 

.WORD 

.WORD 

.+2 
NAME,MTABLE 
0 

.RAD50 /SY ,,,,,,SYS/ 

iRT11 monitor 
iEnd of table 

iPut a + in the monitor name lbootstraP messase> 
.WORD 3 ;check two words 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 

0 .12*400+15 
o, 'RT 
0,. -1 
o.o 
PLUS 

;Let undefined command execute 
.WORD 3 
,WORD 0.105722 
, WOR[I o.3376 
.WORD 0.100762 
.WORD o.o 
,WORD PTCH1 

;End of Patch list is here: 
.WORD 0 

PLUS: ADD t2rR1 
CALL GETWRD 
TSTB RO 
BECl 10$ 
BIT t177400rRO 
BNE PLUS 
CMF'£< t '+.RO 
BEO 30$ 
BIS t'+*400rRO 
BR 20$ 

10$l SUB t2, f<l 
CALL GETWRD 
SWAB RO 
CMPB t'trRO 
BEll 30$ 
ADD t21Rl 
MOV t'+rRO 

20$: CALL PUTWRD 
~~0$: RETURN 

PTCHll CALL GETWRD 
BIT t177000, RO 
BNE 10$ 
MDV RO r - <SF') 
MOV IF'Cl+.RO 

INC R5 
CALL PUTWRD 
ADD t2rR1 
MDV (f'CltrRO 

MDV IPC>t,RO 

; 
;search end of boot messaser add •+• 
;Address of + routine 

as RUN <command> 
;check 3 words 

iCall special routine 

;BumP file address 
;Get next word from the file 
;Low byte 2ero ? 
;Yes, found end of slrins 
;Hishbwte zero 
;No, go for next word 
;Js the + already there T 

;ves, uu1t 
;Put a + 

; I<aclt..uP one word 

; 
ils the + already there ? 

;ves, ouit 
;No1 advance file Pointer 

Write it back 
Done 

iGet the 'BR BADCOM' 
;Must be a pure brar)ch 
;No~, skiP it 
;And keeP it 
;store some instructio11~; 

;Get first command letter back 

~'RUN' is fifth command in list 
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CALL 
ADD 
HOV 

,WORD 
CALL 
ADD 
HOV 

BR 
CALI 

'ADD 
HOV 
SUB 
SUB 

BR 
ADD 

BNE 
CALL 

10$l RETURN 

PUTWRD 
t2rR1 
<PC>+. RO 
5 
PUTWRD 
t2rR1 
<PC>+.RO 
.+10 
PllTW~D 

t61Rl 
<SP>+.RO 
t61RO 
<PCl+rRO 
.+2 
<PC>+.RO 
.+2 
PUTWRD 

; 
iJoin main stream 

iSkiP 'BITB t1001@R2' 
iGet brach to BADCOH 
iHoved brach over 14 bytes 
iChanse 'BR' in 'BNE' 

; 
;[lone 

;Messages: 
so: .ASCII <15><12> 
.ASCII <11>/This Prosram can patch the currently running RT11 V4/<15><12> 
.ASCII <11)/monitor with the effect that non-RT11 commands will/(15><12> 
.ASCII 
.ASCII 
, ASCII 
.ASCII 
.ASCII 
.ASCII 
, ASCII 
.ASCIZ 
Sl: 
S2! 
83: 
S4l 
C' c~ t 

"'"'' S9: 

iDATA: 
AREA: 
CURBLK: 
CHANGO: 
BUFF: 

<11>/RUN the prosram of that name• es. if You tYPe 'ABC'r/<15><12> 
<11)/RT11 translates this to 'RUN ABC', RT11 already/(15><12> 
<11)/allows wou to pass Prosram Parameters by tYPinS them/<15)(12) 
<11)/beYond the prosram name in a RUN command: RUNOFF A B/(15)(12> 
<11)/will Process the file Ar sivins file B/(15><12><12> 
<11>/This Prosram is ofered to YOU by Westvries Systems BVr/<15~(12> 
<11>/P,O.Box 439, CulemborSr The Netherlands,/(15><12><12> 
/?COMAND-W-PatchinS current monitor - Are wou sure ? /(200> 
,ASCIZ /?COMAND-F-,GVAL fails/ 
.ASCIZ /?COHAND-F-Prosram file not found/ 
,ASCIZ /?COMAND-F-Read error/ 
,ASCIZ /?COMAND-F-Write error/ 
.ASCIZ /?COMAND-F-Patern not found/ 
.ASCIZ /?COMAND-I-Done - Reboot now 1 / 

.EVEN 

.BLKW 10 

.WORD -1 

.WORD 0 

.BLKW 400 

.END COMAND 

This.is a serial driver ~or the Disttal LA34~LA38/LA120 
printers. The Printer controled with the XON/XOFF Pro­
tocol. The SET LA PITCH n and SET LA HARGIN n commands 
are suPPorted. 

.SB TTL 

,DRSET 
.DRSET 
,DRSET 
.DRSET 
.DRSET 
.DRSET 
,DRSET 
.DRSEl 
.ORSET 
.ORSET 

,SBTTL HACROS AND DEFINITIONS 

, HCALL , DR DEF 

,DRDEF LAr3rSPECL$!WONLY$!SPFUNSr01176500r300 

LA,CSZ = 132. 
LA.PSZ = 66, 
LA$CSO = LA$CSR+4 
LASVEO = LA$VEC+4 
IE = 100 
RDY = 200 
ERR = 100000 
BELL = 7 
HT = 11 
LF = 12 
FF = 14 
CR = 15 
ESC = 3:l 
CTR LO = '0-100 
CTRLl1 = 'll-100 
CTRLS = ·s-100 
SPACE = 40 
COLSIZ == LAoCSZ 
PAGSIZ == LA.PSZ 
DELAY = 30. iSet eGual to baud rate I 10. 

SET OPTION PARAMETER TABLE 

WIDTHr3o •• o.wIDTHrNUM 
FORHOrl7710,FORMOrNO 
CSRr2rO.CSRrOCT 
VECf0Rr47710.VECrOCT 
FORMrlOOOOO'LFrO.FFrNO 
LENGTH1l10.LENGrNUM 
SKJPr-lrO.SKIPrNUM 
PITCH1'4r0.PTCH1NUM 
MARGIN•'lrO.MARGtNO 
PAUSEr506710,PAUS,NO 

,SBTTL SET OPTION PROCESSING ROUTINES 

O.WIDTI HOV ROrCOLCNT 
MOU ROr0$WIDT 

U,TST: CMP ROrR3 
RlS PC 
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O.FORH.O:HOV 
.WORD 

HOV 
RTS 

o.csR: HOV 
HOV 
ADD 
HOV 
ADD 
HOV 
ADD 
HOV 
CHP 
RTS 

O.VEC: HOV 
ADD 
HOV 
CHP 
RTS 

o.FF: HOV 
.WORD 

HOV 
RTS 

O.LENG: HOV 
MOV 
BR 

O.SKIF'l TST 
BEO 
INC 

10$l MOV 
CMP 
RTS 

O.PTCH: ADD 
MDVB 
CMPB 
RETURN 

O.MARG: MOV 
,WORD 
MOVB 
RETURN 

IJ, F'AUS: MDV 
.WORD 
MDV 
RETURN 

<PC>+.R3 
FF 
RJ,O$FORH 
PC 

ROr176 
RO.LAIS 
R3,RO 
RO.LAIB 
RJ,RO 
RO.LAS 
R3,RO 
RO.LAB 
RO,t160000 
PC 

RO,LAS_VTB 
t4,RO 
RO•LASVTBt6 
R3,RO 
PC 

(f'C)t,R3 
FF 
R3,0$FF 
PC 

RO,O$LENG 
RO,LINCTR 
O.TST 

RO 
10$ 
RO 
RO,O$SKIP 
0$LENG,RO 
PC 

t'O,RO 
RO,O$PTCH 
R3,RO 

<PC>+.R3 
'9 
R3,0$MARG 

<PC>+.R3 
5267 
RJ,NEWPAG 

.IIF LT <1000-.> .ERROR ;set routines reach too far ' 
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.SBTTL 

.DRBEG 
HOV 
TSTB 
BEO 
CLR 
CHPB 
BNE 
TST 
BEO 
INC 
CLR 
HOV 
BR 

10$: ASL 
BEO 
BCC 
HOV 

20$: BIS 
LAIS: ,WORD 
RETl BIS 

RETURN 

INISTR=, -1 
• ASCII 

0$PTCH , ASCII 
0$MARG , ASCII 
0$F ORM , ASC IZ 

LAIB: 

.LO$: 

20s: 

JO$l 

rnr: 

.EVEN 

,[IRVTB 
.DRVTB 

,SBTTL 

,DRAST 
MDV 

.WORD 
BIC 
CMP 
BNE 
CLR 
BR 

CMF' 
BNE 
INC 
RETUF:N 

CMP 
BNE 
CLR 
BR 

CMP 
BNE 
COM 
RETURN 

DRIVER ENTRY 

LA 
LACQE,R4 
Q$FUNC<R4> 
10$ 
0$WCNT<R4) 
tl,Q$FUNC<R4) 
LA DONE 
OPEN 
LA DONE 
EOF 
OF LAG 
SP.<R4) 
20$ 

0$WCNT<R4> 
LADONE 
LAERR 
SP.OPEN 
UE.IHPC>t 
LA$CSR 
UE,@LAS 

<ESC)/[/ 
/lwl<ESC,/[/ 
;o;s/<15> 
<O> 

;Driver entrwPoint 
lGet Pointer to reauest block 
lls this a funct~on reauest ? 
lNo• a normal read/write reaue~t 
lSet filelensth to zero (for .Enter) 
lls this a .Colse ? 
;No• other functions are no-oP 
lDid we ever Print ? 
iNor this is a dummy .Close' i~nore it 
lSet the end-of-file flas 
;Make sure the final FF comes out 
iSet blocknumber to non-zero 
;continue with setup code 

;Make the wordcount to a byte-count 
ilf zeror were done now (a seek reauest) 
;rr no carrw here• it was a read - fatal 
;set the LP-is-oPen flas 
iEnable input interrupts 
;(address of inPut CSR) 
;Enable outPut interrupts as well 
; and wait for the r)ext interruPt 

;Initial string 
;set horizontal sPacin~ 

to n ;set left margin to O or 9 
then do a CR and mawbe 
a FF <when SET LA FORMO is on) 

LA,LA$VEC,LIINT 1Device vector table 
,LA$VED•LAINT 

INPUT INTERRUPT SERVICE 

LI•4•LADONE 
@<PC>+•R4 
LA$CSR+2 
t~C<177>•R4 

R4, tCTRUl 
10$ 
LAWAIT 
RET 

1;:4, tCTRLS 
20$ 
LAWAIT 

R4,tCR 
30$ 
PAUSE 
RET 

R4, tC.TRLO 
RTI 
OFLf'G 

;Here enter inP•Jt i11terruPt~ 

;Read the incommin~ characte1· 
;(address is inPut data buffer) 
;clear pari~~ and error bits 
;Is il control/Q ? 
;No, Pass ar1 
;Yes' clear the wait-witt1--outPut fld~ 
;enable outPut interruPts to 1·estart outPut 

;Is it control/S ? 
;No' Pass on 
;ves, set the wait-witt1-outPut fla~ 
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.SBTTL OPERATION COMPLETE 

LAERR: BIS tHDERR$r@-<R4l 
LADONE! CLR LA!illU T 

CLR @LAS 
CLR @LAIS 
CLR LAFBLKt2 
.DRFIN LA 

.SBTTL OUTPUT INTERRUPT SERVICE 

.DRAST 
HOV 
BED 
TSTB 

LAS: , WORD 
BPL 
CLR 
.FORK 
MOV 
TST 

OF LAG: , WORD 
BNE 
TST 
BNE 
TST 
BECl 

LANEXT: TSTB 
BPL 
TST 

LAWAIT: , WORD 
BNE 
TST 
BGT 
MOV 

FFFLAG: .WORD 
BNE 

IGNORE: TST 
BEll 
INC 
MOVB 

STRPNT=. --2 
OFFSET=INISTR-, 

LAr4rLADONE 
LACClErR4 
RTI 
@CPC>t 
LA$CSO 
RTI 
@LAS 
LAFBLK 
LACClErR4 
(f'C)t 
0 
LADONE 
EDF 
DOEOF 
@R4 
BLKO 
@LAS 
F<ET 
(f'C)t 
0 
RTI 
PAUSE 
t10PAUS 
CPC)trR~; 

0 
DO FORM 
Cl$WCNTCR4i 
LA DONE 
STRPNT 
OFFSETCPClrR5 

BNE INICHR 
DEC STRF'NT 

• IF ECl MMG$ T 

, ffF 

.rnJJc 

MOVB @Cl$BUFFIR41rR5 
INC Q$BUFFIR4l 

JSR 
MDV 

INC 
BIC 
BEll 

f'Cr@$GTBYT 
ISPltrR5 

Cl$WCNTCR4> 
t~C< 177>, R5 
IGNORE 

;control/O twPed ? 

;vesr C1uit 

bump initial strin~ Pointer 
set a bwte from the initial strins 
Pointer to initial string 
offset to first bwte of ini€ial strins 
sot a valid character 
reset Pointe'· 
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INICHRI 
SKPFLGI 

10$1 

PCHARI 

TABCNTI 

PRINTCI 
LABI 

CHRTST: 

0$SKIP: 

ilOFORM: 

NEWPAGl 

0$LENGl 
LINCTRI 

RSTC: 
U$WIDf 
COLCNT 
kSTTAB 

ASRB 
.WORD 

BCC 
CMPB 
BE~ 
CMPB 
BHI 
DEC 
BLT 
ASLB 

,WORD 
BECl 
MOVB 

,WORD 
BR 

CMf'B 
BEll 
CMPI< 
BEQ 
CMPB 
BECl 
CMPB 
BNE 
CMP 

.WORD 
BLE 
DEC 
BGT 
INC 
MDV 

.WORD 

.WORD 
CLR 
MOV 

.WORD 
, WOF~[I 

MDV 
!JF\ 

HDWTAB! ASLB 
BEQ 
DEC 
BR 

SKIPFFI INL 
BR 

BLKOI INC 
MOV 
DR 

DOEOF; CLR 
EOFI .WORD 

CLk 
UPENI .WORD 

MOU 
PAUSE! .WORD 

CPC>t 
0 
10$ 
tFF1RS 
IGNORE 
tSPACErRS 
CHRTST 
COLCNT 
IGNORE 
CPC>t 
1 
RSTTAB 
R5r@Cf'Clt 
LA$CS0t2 
LAN EXT 

tHTrR5 
HDWTAB 
tFFrR5 
SENDFF 
tCRrR5 
RSTC 
tLFrR5 
PR IN TC 
LINCTR1 CPC>+ 
0 
SKIPFF 
LINC TR 
RSTC 
PAUSE 
IPC>+• CPC>t 
U'i, F'SZ 
LA.F'SZ 
FFFLAG 
(f"C)+. (f"CH 
LA,CSZ 
LA.CSZ 
t1 rTA[<CNf 
PRINTC 

TABCNf 
RSTTAB 
COLCNT 
HDWlAB 

SKPFLl.J 
SENDFI' 

@R4 ;st~t bloc~~_n1Jrnber to nor1··2e1·0 
tOFFSET,STRPNT ;set strinSPointer to start of init strin~ 
IGNORE 

CF'Cl+ 
0 
CF'CJt 
0 
t-1,(PClt 
0 
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SENDFF: TST 
BEtl 
MDV 

LINC TR 
LANEXT 
tCR1R5 

0$FF = • +2 
MDV 
BMI 
CLR 
BR 

tlOOOOO!LF1FFFLAG 
RSTC 
LINC TR 
RSTC 

DOF'AUS: CLR R5 
INC 
CMF' 
BNE 
MDV 
MOV 
BR 

LAl'"BLK: .WORD 

.DRE ND 

.END 

PAUSE 
F'AUSE1tDELAY 
F'RINTC 
U<ELL, R5 
U •PAUSE 
F'RINTC 

o.o.o.o 

LA 

;Timed out the bell-delaw 7 

;No1 send another null 
;Yes, send a bell 
;Reset delaw cour1ter 

I would like to include the following program in the next 
issue of the Mini-Tasker, if possible. 

The file DATTIM.MAC when compiled and linked may be run 
(as R DATTIM) or included in STARTS.COM. 

When called as the last program from within STARTS.COM, it 
will 

Print the last entered Date at the terminal and accept a 
new Date, 

Print the last entered Time at the terminal and accept a 
new Time. 

The user may 

Either enter a new Date/Time 

Or enter RETURN ; in that case the last Date/Time entered 
will be passed to RT11. 

See the examples following the program. 

Best Regards. 

S. ROZENBERG 
Principal Software Consultant 

(J~ 
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.TITLE DATTIM 

.ENABL LC 

.NLIST BEX 

Author : S. ROZENBERG 
Societe INFI 
129 rue df.: l'Etar1g St-Der11'..; 
92370, CHAVILLE FRANCE 
tel: 750-92-91 

This file accepts a Date and Time from the console terminal 
and Passes it to RT11. 
If no Date or Time is entered, the Previous date I time is passed. 
Ir1clude DATTIM into STARTS.COM as the last comn1and for forcir1~ 

the operator to enter the date & time. 

.MCALL .EXIT ,GTLIN ,PRINT .LOO~:UF' .READW .WRITW 

CHNIFS=4000 
JSW=44 

RT11 com1nunication area 

ARD: 
AREA: 

AR.T: 
AF:Efll: 

f~l R 1 =. 

Gt) AL! 

10$! 

.ASECT 
.=510 
.WORD AR1-ARD 
,ASCII /DATE I 
,ASCII I 
.BYTE 200 
.ASCII /TIME I 
,ASCII I 
.BYTE 200 

.F'SEC1 

BIS t400QO,@tJSW 
MDV tARDoR0 
MDV tCLEANrR3 
MDV tBUFFtARDoR2 
MOU @1510oR1 
MOVB CRQ),(R21+ 
MOVB CR31+,CROli 
SOB Rl,10$ 

I 

,PRINT IBUFF+ARD 
.GTLIN IAREAolEXCLAM 
.PRINT IBUFF+ART 
,GTLIN tAREAlrtEXCLAM 

MDV t21RO 

20 

enable lower case on ir1P1Jt 

clean new date/ tin1e are2 
sav~ old dat0 I time 

Print old riate 
accept r1ew d2tt! 

Print old time 
ac·ceFt new lime 

flas : O== nothin~ entered 



1 u: 

u: 

12$: 

2$! 

3$: 

4$! 

5$! 

6$: 

FILE: 
WRTERR: 
CLEAN: 

EXCL.AM: 

PGAREA: 
BUFF: 

TSTB AREA 
BNE 1$ 
MOV tBUFF+AREA,R3 
MOV tAREA,R2 
MOV tART-AREA,Rl 
MOVB (R3l+,<R2lt 
SOB Rl'1l$ 
DEC RO 
TSTB AREAl 
BNE 2$ 
MOV tBUFF+AREAlrR3 
MOV tAREAlrR2 
MOV tARl-AREAlrRl 
MOIJB <R3>+. <R2>+ 
SOB Rl'12$ 

date entered ? 
Yes, s~.iP 

no' restore Previous date 

flas= 1 
time entered ? 
Yes, st'..iP 
no, restore Previous time 

DEC RO ; flas= 0 
TST RO ; smths entered ? 
BEG 5$ ; nor ski? 
,LOOKUP tPGAREArtO,tFILE ; o?en file : SY:DATTIM.SAV 
,READW tPGAREA,tOrtBUFF,t<ARltl/2),tO ; read in block 0 
MOV tARD,RO ; transfer data entered into buffer 
MOV @t510rRl 
MOV tBUFFtARDrR2 
MOVB <ROlt,<R2>t 
BNE 4$ 
MOVB t• ,-l<R2> ; make null b~te (from .GTLIN>= s?ace 
SOB Rl ,3$ 
.WRITW tPGAREA,tO,fBUFFrt(ARl+ll2>rtO ; write back block 0 
BCS 6$ 

BIS tCHNIFSr@tJSW 
CLR RO 
.EXIT 
.PRINT tWRTERR 
.EXIT 

,RAD50 
.ASCIZ 
.ASCII 
.ASCII 

/SY DATTIMSAV/ 
/?-DATTIM-F error 

/DATE I 
I I 

, BYTE 200 
.ASCII /TIME I 
.ASCII I I 
, BYTE 200 
.ASCII I ? I 
.BYTE 200 
,EVEN 
.BLKW 5 
.BL.KW 256, 

.END GVAL 

exit & Pass command to RT11 

writins on SY:DATTIM.SAV/ 
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How to manage a large-capacity disk under RT-11 

What with the prices of disk storage systems in the 20-100 MByte range 
becoming more attractive each month, many RT-11 systems are aquiring such disk 
drives, along with the housekeeping problems that go with them. This is 
actually a problem in OP management; because POP-ll"s are called 
"mini"computers, we often run into people who seem to think that they get put 
into a corner and take care of themselves. POP"s are very reliable machines, 
and RT-11 is a relatively simple, clean, and fa~ operating system, but 
management problems are a function of the size of the installation. The 
following is a description of one solution to managing a large-capacity disk on 
an RT-11 system. 

If you are putting a big disk on your RT-11 system, it is usually because 
you have a large number of files being handled by a number of users (we"ll 
ignore the case of a system with one user who produces a sma 11 number of very 
large files). In effect, your system is a multi-user system, even though the 
users work serially rather than in parallel. If you use STAR-eleven or TSX, 
your system is a true multi-user system. The problem consists of two halves: 
1) handling a large number of files, and 2) user protection. RT-11 is limited 
on both these points. The solution, essentially, is to divide the mass storage 
into a number of virtual units. A complete solution must say something about 
the allocation of these virtual units, however. 

Our institute consists of 5 laboratory groups; in all, we have about 20 
users. We have a STAR-eleven/RT-11 system with an 11/34 host supporting 9 
satellites (11/03 and 11/23). The laboratories use the real-time capabilities 
of the satellite computers for data handling in on-1 ine experiments, plus data 
evaluation, text editing, etc., and there are a couple of satellites for program 
development and text editing. When our system had grown to the point where we 
absolutely had to have more random access storage, we wanted to make use of our 
experience during the time when we only had 2 RK05"s. A review of all our disks 
and discussions with other POP-11 installation managers led to the discovery of 
the following remarkable General Principle: free space on all random access 
devices asymptotically approaches 200 blocks, regardless of the size of the 
device. This is apparently independent of availability of backup media. 
Actually, this principle is not so remarkable; it is the same Law of Elastic 
Dimensions that holds when you move into a bigger or smaller house: you either 
finally have room for a few more things in the bigger place, or you finally have 
to get rid of some of your junk to fit into the smaller place. The important 
thing is, once you are settled, you need the stuff you have and can rarely be 
persuaded to move much of it even just out to the garage. We got a grant to add 
a 64 MByte drive to our system, and we didn"t want our dear users to fill it up 
with annotated histories of all their experiments, complete with all the drafts 
of all the papers they wrote, various business and private correspondence, 
program sources, memos, games, and other magnetic compost. Another 
disconcerting tendency caused by availability of random access storage is the 
proliferation of different versions of the same program, almost never 
documented. After some altercations, we decided not to just divide the 64 
MBytes into equal portions for each lab and one for the computer group, but to 
make categories of mass storage and to limit the amount of private space for 
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each group rather severely. We arrived at the following scheme: We kept the 
RK05 as the operating system disk, so that seeks for operating system programs 
would be overlapped with those for files on the large disk. This has the added 
advantage of direct compatiblility with the distribution media: we never need a 
SYSGEN to implement a new version or to apply patches. We can al so run the 
system in an emergency from the RK05-s if the large disk should fail. The large 
disk was partitioned as follows: 

1) 7 private areas, each 4.2 MByte. 

2) A public "scratch area", 21.3 MByte. 

3) A library area, 4.2 MByte 

4) A documentation area, 4.2 MByte 

5) An area for systems and test programs, 4.2 MByte 

The "areas" were implemented in two stages: first, the DP:-handler was rewritten 
to access the disk as DPO:, DPl:, and DP2:, each 21.3 Mbytes. Then, using Ian·s 
D!SKS-11 virtual device handler, we defined the "areas" on these as virtual 
devices. DPO: was left intact as the scratch area; this gave a safety 
"firewall" between the scratch area and the private area, since DPl: and DP2: 
contain .2.!!.!l virtual devices and no other files. All this does not add 
appreciabljto the system overhead: we have a net system throughput of 
approximately 8,900 16-bit words/sec to the virtual devices from each 11/03 
satellite (the 11/23-s do 11,000) using the FAST option. Reads go even faster 
because of caching. 

The relatively small size of the private areas forces the users to 
distinguish between active ("live") and inactive ("dead") files and roll out the 
files they don-t really need onto tape or fl op pi es. The amount of free space 
left in the private areas (asymptotically 200 blocks) is often too small for the 
data processing tasks, so almost all users make use of the scratch area. This 
is large enough to read in an entire MAGtape (800 BPI) if necessary, so we can 
copy tapes with just a single drive. This is the only place where user 
protection becomes a problem. We use the name convention devised by Mike and 
Ian: users begin file names with their initials. We have had no collisions in 2 
years. This public area is initialized at the start of each week without 
backup; it is the usersc res pons i bi 1 i ty to rescue the files they wantto keep. 
Because of this, there is almost always enough space available for our largest 
data processing tasks, tape copying, etc. In addition, our users have become 
accustomed to storing all their object and list files, temporary backup files 
and test versions of progr~ns in the scratch area, since these are automatically 
cleared out of the system the next week. 

If on-line random-access capacity is small, you usually only keep 2 kinds 
of files on-line: those which need to be accessed fast {current data, overlays) 
and those which have to be accessed often (CUSP"s and whatever you bought your 
computer for). The other stuff is kept off-line in storage volumes which are 
loaded as needed. If capacity is large, you can keep less-used files in on-line 
libraries. The less a file is accessed, the more important "taste" and 
"feeling" are in deciding to have it available on-line, but, properly, you 
should rank your files according to frequency of access (RT-11 does not have a 
way to do this -- yet). There is one other reason for keeping a file on-line: 
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it says that this is the current version of this file. It gives users one place 
to look for the latest;'""accepted versions of files. 

We included 3 on-line libraries in our scheme: an applications program and 
subroutine library (LIB:), a documentation library (DOC:), and a library of 
systems progrC111111ing routines and hardware test programs. The documentation 
library includes descriptions of our system hardware, writeups of frequently 
used programs, indexes and reference lists for all applications programs, system 
software, and system documentation, guidlines for the use of the system, help 
files of various kinds, and even addresses and telephone numbers of the staff. 
It is just. easier to do a TYPE DOC:xxxx at the computer than to search through 
desks and shelves for writeups. 

I don"t want to get carried away with the details of our system, or how 
easy it was to implement the above scheme. The point is that we now have a 
genuinely midi-computer system with 10 simultaneous users accessing the same 
disk and having no problems. All with RT-11. RT-11 (and STAR-eleven) can do 
ill 

Howard Schul tens 
Zentrum Physiologie 
Humboldtallee 7 
D-3400 Goettingen 
w. Germany 

I have been looking for a data base management system 
to run on a PDP-11/23 under RT-11. I have located 
several sources and felt you may want to publish them 
in the "Mini Tasker". 

Best regards, 
' 

P.O. BOX 641, WARSAW, /NO/ANA 46580 (219) 261-3226 _j~~ 
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Jeff Hagerlln 
Chemist 
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286 Bo.ston •::m~t Read 
l·Vuy!and. ~;IA OJ 778 Quick RT-11 Quiz 
617-~·!3 .. G37t- ---------~------
Com~il•d bv John Yardl•v• JPV Associ&t•~ Ltd. 

Answers maY be found at the back of this newsletter. 

Qu•st.ion 1. <4 Harks. 2 for ~art a. 2 ~or ~&rt b> 

Assume that onlY the followin9 files exist on RK!: 

FILEL FOR 
FILE2.FOR 
FILE3.FOR 

al Write the followin9 commands as a sin9le command as 
conciselY as ~ossible: 

COPY RK1•FILE1.FOR RK2•FILE1.FOR 
COPY RK1:FILE3.FOR RK2•FILE3.FOR 

bl Write the followin9 command as conciselY as ~oss'iblel 

COPY /CONC RK11 FILE1. FOR, RK1: FILE2. FOR, RKl: FILE:3. FOR TEMP. FOR 

Qu•stion 2. <6 Harks. 1 ~or •&ch ~&rt> 

What is wron9 with the followin9 commands? 

al RENAME FIL~Y..FOR FREDY..FOR 

bl SET TT LENGTH=20 

c) COPY/SINCE:l:JIJN•92 RK11 RK:21 

d) FORT FILE•.FOR 

e) DIR/ORDER1ALP 

f) CREATE/START: 100. /ALLOC: 10 FRED 

,Qu•stion 3. <3 Harks> 

You have Just returned from a DECUS conference with a ~irate 
RT-11 V4.0 distribution kit. In Your haste <vou wanted to 
90 to th• VT18X ~resentation and were runnin9 short of time) 
YOU for9ot to co~v the bootstra~ on to the kit. You do have 
a bootable V3B kit however. How do YOU 9et vour V4.0 kit 
'JP and runnin9? 25 

Question 4. <2 Marks> 

Which one of the followin9 svstem components is Placed hi9hest 
in memory? 

a) 
b) 

·=) 
,j) 

Svstem Device Handler 
s~stem communication area 
Resident Monitor 
User Service Routine 

Question 5. <8 Marks. 1 for each Part> 

Which of the fo11owin9 monitor requests is i1le9al under a 
V4.0 SJ monitor svs9enned with ALL oPtions. 

a> .ENTER 
b) .DSTATL"3 
·=) .MRKT 
d) .CSTAT 
e) . MTSET 
f) .DEVICE 
9) .OUEUE 
h) .LOCK 

Question 6. <8 Marks. 1 for each Part> 

Which of the followin9 monitor requests use the IJSR? 

a) 
b) 
c) 

d) 

e) 
f) 
9) 

h) 

.READ 

.READC 

.LOO~: UP 
• ~:YNCH 
.CiTLIN 
.OSET 
.REOPEN 
• F'URC,E 

Question 7. (5 Marks. 1 ~or each Part> 

You have Just arrived at a custorner/s site in the Outer Hebrides 
brin9in9 with vou a svstem svs9enned on vour own VAX Crunnin9 
RT-11 of course). The customer/s svstem consists of an LSI-11 
with a TU58 svstem device. You discover that some of the s~·s9en 
oPtions are wrong and vou want to change them without doing a 
svs9en on the TU58 svstem. Which of the following can YOU do 
without a SYS9en? 

a> 
b) 

·=) 
d) 
e) 

Chan9e the level of indirect command file nastin9. 
Increase the number of free device slots. 
Include month rollover. 
Have a 50-cvcl~ clock rat~. 

Change the default device f•lr indirect command files. 
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Ques1:ion 8. <2 Marks> 

You wish to install an additional serial Printer on vour svstem7 
but alreadv have one using the LS handler. How can vou do it? 

Ques1:ion 9. (3 Marks> 

A friend comes to stav and to look at vour·new home computer. 
This is a VT100 with the Personal computer option, the VT18X 
runnin9 RT-11 V4 under the RT-11 emulator for CP/M. Your friend 
notices that vou are usin9 TECO V29. You know that vou should 
be running V36 but are too embarrased to mention that the 
distributed VEG.TEC alwavs gives an error message? Whv is 
this~ 

Ques1:ion 10. <2 Marks> 

You are at an unfamiliar site, usin9 RT-11 V3B. You have Just 
created a MACRO Pro9ram called TEST.MAC on SY: but every time 
YOU trv to MACRO it vou 9et the messa9e: 

?KMON-F-File not found 

You have double checked to make sure TEST.MAC is there, what 
is the Problem? (You cannot ask DEC for helP because thev 
won't suPPort old versions of RT-11>. 

Ques1:ion 11. <3 Marks> 

You have nearlv finished a lengthv svsgen, when an RSX user 
distracts vou and tvPes two control/C/s at the console. 
What should You do~ 

Score: 

40-46 Send m• a CV. 

35-39 Wri1:e an ar1:icle ror 1:he Single-User. 

25-34 Write an ar1:icle ror the MiniTasker. 

15-24 Go back to RSX. 

0-14 Ahh so vou work ror DEC do vou? 
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USER R'.'.:QGESTS 

we are interested in acquiring a program for Optical System and Lens 
Design for use on RT-11 Operating System. If you know of the availa­
bility of this program, please contact, 
Miriam Maney , Pi<c u .S # I I> 00 !,,, 7 
State College of Optometry 
100 East 24th Street 
New York, NY 10010 
212-477-7051 

USSR RESPONSES 

Visual Information Systems, Inc. 
P.O. BOX 2502 WEST LAFAYETTE, IN 47908 

I would like to take this opportunity to respond to a request 
in the July Mini-tasker about an RT-11 "Visicalc type product". 
We have experienced great success with a product written by 
Computer Systems Corporation called CALC-11. CALC-11 is written 
in C and it is available for RT-11, RSTS/E, and RS·X-llM. This 
product might be of interest to all three sigs. I am sure 
Computer Systems can provide more detailed information about 
their product. Their mailing address is 

Sincerely, 

Computer Systems Corporation 
5540 Rock Hampton 
Indianapolis, IN 46468 

• '1 
1._;,0i...\...-V2- -f\_ ·;._ ""--l_ 

Chuck Reed 
Visual Information Systems 
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UPCOMT~G SYMPOSIUM INFORMATION 

Fall Swmposia Preview 

The Fall SwmPosia has been scheduled now and most of wou will be 
receiving the Preliminar~· Program ver~ soon. The most freauentl~ 
asked auestion I receive is 'which daws should I attend?' Let me 
answer that bw Soins over the daw-bw-daw schedule for RT-11. In 
Seneral' wou will notice that there is no white space orr the sc~1edule. 
We had to schedule sessions through lunch and lon~ jnto the r·right, 
Mike Allen and I worked to!~ther to minmize conflicts between RT-llo 
LABS, LSI, and HMS sessions and I thirtk we Jid d Sood Job. If ~~OLI 
have a coruPlaint• wou'll have to bu~ me a beet· at the corrvention a11d 
tell me about it, 

Monda~, December 6, 1982 

The daw will start with a combined RT-11• LABS1 LSI, and HMS 
T'oadmaP session. We decided to combir~e all the roadmaPs 1r1to one 
because these four SIGs have common interests. Thf? aft(-:-rrroor1 w1lJ. 
tiave sessions on Micrti Power/PASCAL, MACRO/FORTRAN 1r1teractior)~,, 
or--erating systems comPar1son for RT--11 users, F:T·-11 1~·roduct r-·,:fnel <~11•.I 
a Version 5 overview. The theme f'ot· the €~Vt~n1ri9 J s devicP h~·rrdleT'~.' 
for Rl'-11. Les Parent will discuss losi~13l disk ·~ubsett111s fur V~ 
while two users will Preser1t PaPers or1 special PUrPc1se device JT'J\'er~. 
that the~ have written. Dan KinSsbur~1 w.i.11 concludt· the PV~.·11.i.r1~; t..J.i t.t1 
d tutorial on advanced Lechr11c~1Jes for· uri t.11·1:J r·:T·-11 handJ.pr ~'+ 

T"uesda':I, December J, 198) 

·rhis is a 'l1Sht' f;~T-1.1 da':l. One session will ~ .. ~/.l·'l•Jre r::T--ll L1C.i. 
internals and the other will loo~. at a11 ir1~,ut. f.Lle f(.1r111~3ttt~r fo1' d,:,t--i 
f J. 1 es • The LS I t' o re l Sn Pe T' 1 Ph e rd J. •:::. f' o rum l ~; d 1 •::. o :::~ c j-,..~ rJ u J. t~ d f c r' ~ h l ~. 
da~. The evening will end with tl1e rec8Ptio~. 

l,1.Jednesda<;J, Uec·~2mbp1· 8' J. 98::1 

The tiighl1ght of today will be the two E>:te11ded 
Mr·. XM himself <Gres Adams) wi.11 Preser't the ABC's of 
~ollow1ng that talk, a knowledseable user· WJll disc1Jss 
workarounds. This would be a Sood d2~ l-o taY..P :t'; 

Personal computer sessions or sume rretwork .. irrS se!;siclr-1s. 

Thursda'::i, Decembe1· 9• l98? 

M ~.:> 111 u r ·3 t d 1 k :.' , 
t-he /M 1!11Jrr 1ti.)1· 

Xh <~i.:it(·hd, ;;, ,::t••l 

r) \.'OIJt•i (~ uf DE(' 

lhis is the RT-11 marathon daw. We will start the d3~ ~1th 
tutorial on Indirect Control Files for RT--ll 1)5+ l,,Je w1lJ. ccint.inue ur1 

with a ·1sx--F'lus 'magic' session, A FORTRAN t.uterrLal will locck al l.:.i1t~ 
various oPtions s1Jch as EIS, FI.S, end r:·pu+ rwo tithPr' user's :...1ilJ loci;'.· 
at te;·~t edit1ns and automated test eGulPmPnt f?r·1v.ir11rr1Tier1ts~ fh.Lr1·~· 
will stdrt to ~et serious for the ever·1inS sessions. Mr. XM ~J1ll A1v0 
us a look at f.\'.T-·11 XM irrter·nals~ wh1lf? Lt::i~ 1..,a1ll i· ... r·f.~Sf_•111., l .. 1·11· 

1 lJ.ustT'dted hi-:;tory of •~T--l l, ~Je wi.11 f in1sh "\...hp Pven1n~i (01·1e \.J3'3 or 
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the other> with the SPeakout session. Tt1is session is user drive11 and 
ar·1w RT-11 Problem or war storw is welcomedt If no one has an~thin~ to 
sa~, Jack Crowell and I will discuss our f3vorite TECO macros for th~ 
entire evenins. 

Frida~, December 10, l.982 

Todaw1 we can start to wind down. Two user· PaPers will look d{, 
ttle IEEE 488 Bus subroutine Packa~e and the results of a StJrveY of 
RT-11 users. The infamous Feedback session will be a little d.iffererrl, 
this time because Version 5 will be comi11g 01Jt soor)+ For thiti 
~;ession' the RT--11 developers Plan 011 ~resentin3 a report from th1• 
various RT-11 test sites. The RT-1.1 b1Jsir1ess neetir1~ will c~oriclude 
the mornins. 

Su, the1·~ should be a little bit for everyone. Th~1·e will lre ct 

11umber of sessions that will preview the features of Versi(J11 S and !~ 
r)umber of user papers on how to do it witl1 Rl'-11, I hoPe to see YOl1 
tt1ere! 

SPR'S 

1~iJ,4i"iT1•0 •Y: ·---PHONE: 

YESI vi Ne{] Ned W. Rhodes 560-5000 {X 2673) 
ATTACHMENTS 

.. "'., ,. .... 0 F"L.Of""YOISKSD LISTINGD OECT"'PED 

CAN THE PROBLEM BE AEPROOUCEO AT WILL1 

COULD THIS SPA HAVE BEEN PREVENTIEO BY 

Bl!:TTll:R OFP ... OP£. onc11MENTA.TION"? 

PLEASE EXPLAIN IN PROVIDED SPACE BELOW. 

ns[i} NOD 
,,,.,..., ... 
·~~;-;=3~~~-.AB~.~Ro~,A~~-2N-50~4~~~M~E~M-;~;~;-K~ •• ~.~.~~o~.~.T~R~,-.-~~~-;-;_._,.,M_E~D-IU-M~~-.v-s_T_E_M~DR-.~-~-;-·~~~~~D~O~N~O~T~P-U~.-c~,.~H~~D~~ 

Monitor subroutines should be as free of side effects as possible and should 
work in a manner that makes sense. There is a problem with the MTPS and MFPS monitor 
subroutines in the XM monitor. The problem cost me three weeks of wasted time 
because I assumed that a monitor subroutine to change the PSW would always work. 

The problem with the MTPS routines is that it is a monitor subroutine and is 
run in user mode. If the user has mapped away the 1/0 page, then the i·1TPS routine 
will fail if the code moves the new priority to the hardware address of the PSW. 
This limitation is hinted at in the manual, but it indicates that it is only for 
virtual jobs. It really should read that the MTPS routine cannot be used anytime 
the I/0 page is mapped away by the user and that probably means that it cannot be 
used with FORTRAN vi rtua 1 arrays in the XM monitor. 

There is another more basic problem with the MTPS subroutine as it relates to the 
memory management hardware. According to the hardware book, the MTPS instruction cannot 
affect the processor priority bits while in the user mode. Only when in the kernal mode 
can the processor priority bits be changed. This means that if the monitor subroutine 
uses an MTPS instruction and is called in user mode, then the processor priority bits will 
not be changed and the user will only think that he has changed them. 

believe that the MTPS routine in the monitor should be changed to some sort of 
TRAP or EMT so that the monitor can field the change in kernal mode. I feel that the 
llTPS routine in the monitor should be able to change the PSW no matter what the user 
mapping is due to the fact that the I/O page may be mapped and the MTPS instruction 
won't change while in user mode. I had to implement a user TRAP to change my priority, 
which is no big deal, but I had assumed that the monitor would be able to change the 
Priority for me and that was the last place I looked in solving my user problem. Let 
Greg fix it. 
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J'.':C INPUT 

RT-11 Version 5 

The followin9 is an over~iew of some of the PROPOSED features 
for RT-11 versl•)n 5. None of them are definite v~t but th~ 

information did c~rn~ (ind1r~ctlv) from the ~~veloPment 9r0uP. 

There is no official dat~ for th2 relaas~ of V5 b1Jt a 
sensible 9uess might be sPrin9/summer 1983. 
It sh1:iul d b-= not,.:.-d how·2ver· that the ~:T-11 d0V·:~l 0P1Tr.;'?nt 9r·•:·1J1.::> 

also have to answer all SPR/s. If V5 ~rrives l~t9 th~n I 
suggest that Y•)~ ~omPlain to Dav2 WalesbY. 

XM Enhanc,;,ment: 

C!22 ::;.IJPP•ort (up h• 4MB) BLIT.UNIBU:;; 1'1AF' (i.•. il/24) 
will NOT be supported. 
RUN a Virtual Job (from other than SY:). 
Privileged Fore9round Jobs with Virtual 
Over·laYs. 
VM: handler· t•:i b·2 shiPP-~d with distr·ib11ti•:rrr. 
(a 1 i •:rws e:=::t,=nd2d me1n1:ir······ t•:• b,= 1.1s.(:I!d a~ a 

block rePlaceabl~ Je,1 ic2. Q22 suPPor·t.) 

Lo9ical Disk Subsettin9: 

Ability to split large disk devices into several 
lo9ical rJnits~ bv ~sin~ one large RT-11 fil~ as 
a device within a device. 

User De~ineabl,;, Commands: 

Abilitv to aefine DCL-like commands w!th options. 
Add/Rename oPtions for existin9 DCL corr:maniis. 
SimPle command definition Proc~dure. 

Control File Processor: 

IND indirect command file Processor to be shiPP~d 
1~ith distribution. A 3uPerset of the RS~-1lM I~ID 

and allow~ strin9 substitution and Fil·? oPeratio~s. 

Console Lo99in9: 

Console I/O can be log9ed to disk or linePrinter. 
Useful if •:onsole is a 1JOU or f0r 1o~9in9 INO 
1JutPu~ - alternative to BAT1:~. 

New Programmed Re~uests: 

. FPROT 

. ::;;FDAT 

. ABT IO 

. C:3TAT 

Set/Reset File Protecti1:in 3tatus. 
Set File creation dr3.t2 • 

- Abort outstandins 1/0 for Job • 
In SJ i·!onitor . 

Write Protect ~or FloPPY Handlers: 

i.e. SET CNOJ WRITE for DX: and (~: 

Variable Retry Count ~or handlers: 

DX, OY, DO, OM, Dl, RK handlers 

Error Lo99in9: 

SuPPorted in SJ ??? 
SET dd: CNOJ SUCCESS controls lo99in9 of 
successful OP~r~tion5. 

SwaPPinsr: 

PIP: 

DIR: 

SET KMON (NOJ S~AP command Presumabl~ similar 
to USR CNOJ ::;;WAP . 

COPY/ CNOJ PROTECTION 
COPY/ SINCE:dat• 
COPY/ OATE:date 

DIR ' CNOJ PROTECTION 

set/remov@ Protection. 
Just files sine~ d~t2. 

Just files from date. 

dir of .Just Prote~t~d files 
or .Just unProt~cted ~iles. 

QUEMANr 

PRINT /LOG 
PRINT /SINCE:date 
PRINT /DATE:d~t~ 

as COPY command. 
Frint filessince date. 
Print files from dat~. 

QUEUE: 

LINK: 

Protects file whil~ desPoolin9. 
File bv File output to RT-11 Fila 
structyr~·i devicgs. 

Global Cross Reference maP. 
Routines a1lowed in multiPla overiavs (not Pull9~ 
i ntr:1 r·oot J. 

KMON Lin-e Edit•:ir-: XI"! Enhanc2m-·2nts. 

Line and Last Line ed~tor us1ns kED comman•j subs~t . 
.:iva1labl= tr:c Pr·ogr·ams '.tia (.TT\'IN, .1·lTT"U,j, .1_~~'......I1·i•. 
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MACRO: 

ComPletes assemb!v if CREF fail!. 
Compatible ~rror messages·? 

FORMAT: 

Allows formatting while FG active. 

FI LEX: 

/WAIT oPtion. 

SLP: 

Allows cnecksums for s~urce Patches. 

BINCOM: 

Has wildcard comparison. 
Device to devic2 ccmPar1son. 

BACKUP: 

i\lew tilit·..- "l.ll.:1WS b.:i.cking UP r)f l<3.r·':J'2 flie~ t.:1 
m1Jl t Pl'-:i! vol um,2::. of sm.3.112r· media, and vtc;:.o-\/2r·!3.. 

COPY MULTIVOLUME ~ 

SYSGEN: 

IND command fil2s, allow: 
High sPee1i rins buffer suPPort. 
DZ-11 baud r .. 3.t-2s tr:• ·~it,(H). 

F>2moti~ Cons:)le r:eP"tlc•n. 
1:.onsole logging 1:iPt1on. 

~<MON lint- '2d t tor· OF' I--~ i:1rr. 

Unsupported Software: 

Trf;::ET - S<.:Ot tEor·m1nal r:h·3.r·a1:ter·isti,:::::.: r:11r.1 I tl 
t.-'? r·mi na l '5'i- s t-.~ms). 

MTYSET - s2t auto baud term1n~ls (t·!ulti 
t:?f"Tri na l s·,. s 1:·:1rr~s. >. 

[1ATI11E - R~qu~st dat~ an1j tim-~ ~t startup and 
·:1"':-3.in to lndLr ?<:i" fL l'c?. 

Last but not Least 

Documentation: 

8--i-stem tJsers 9uid'2 to b•?- sr:-·1 it ini.~·:i ~- ~·(bo:•ar·d 

C•:1mrnand mar1u•::1. l and rJ ti. i l t i~.?s 1nan11:i.1. 

Custom<2'r Inst.-ll lation ~-11.11d-r..~~- 1:1: 11 h::_. • .. •.•nfi•.HJ>2r·>1t1on 
SPee:ifi•:? 

P1rr R'.::.x-1 ike l1ini R,2f-r..:.·r·· . .:on•:{"!' 111~~ r- ... :;1.d ",: F'1·11.I ,::I· (11.1 ld·-! 
( Pr E- s •.J ma b 1 .... rn •:tr· 2 u = ':! ::i. t• l ·2 th .:i. n t h :.:- i~ :::: 1, :' 1. 1 i '-' ;;· ' . 
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RT-11 Quick Quiz - Answers 
========================== 

Question 1. 

ai COP RK1:FILE11,3l.FOR RK2: 

t•) COP/C Rl<l: FILE%. FOR TEMP.* 

Question 2. 

a) You can't use wildcards like this. 

b) No such TT aPtion as LENGTH. 

c) SINCE not a valid switch for COPY. 

d) Wild cards not SUPPorted by FORTRArJ. 

e) /ORDER•ALP not legal, use /ALP. 

f) OPtions must FOLLOW filename. 

Question 3. 

Ya•J Can'·t. <oh ves You can - Ed~. 

Question 4. 

O~tion a is correct 2 Mad,s. 1 11ark for oPtion c. 

Gwestion 5. 

a) le9al. 

b) le9al. 

·=) legal. 

d) illegal IF/B ·~nly). 

e > 1 eg;i. J. 

f) illegal IF/B onl..->. 

g) ill.a-gal (n1:i sui:h rec:n.J~$t,1. 

hl lega 1. 
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Question 6. 

a) NO. 

b) NO. 

i:) YES. 

,j) l"·lO. 

2) YE:3. 

f) YE::;. 

9) NO. 

h) I'll)• 

Question 7. 

al YES. 

bl NO. 

·=) NO. 

·:l) YE:;. 

2) YES. 

G!uestion 8. 

Co?Y LS •. SYS to some oth~r uni~ua 2-character ·j~vice name, install 
the h~ndl~r an•j refer to the second ~rinter b~ th? new n.~me. !Jse 
·;ET command to change vector and CSR ass~9nments. 

Questi•:>n 9. 

Th·= ll/··w 11 1:::imman•::i in TECO V29 is 1:har19~?d tr: •. j IJSt 11 W11 1n TECO v~:t~ .. 
The distrib•Jt,~·j version of \.iEO.TEC was ni)t amm,:n·j~"j t'<) "C"=t!::~ 

;~1:1:r:iunt of this. 

r;tuestion 10. 

MACRO.SAV is not ~resent on tha svstem d~vice. 
not found, YOU would 9~t tne :ne~sa3e: 

~MACRO-F-Fil~ n•:it found 

Question 11. 

Kn~e Him/Her in ~ne Gr·~1n - ,•1a r· ~: s. 

Any otht-r ans1JJ·2r - ... 1·!ar::::. 
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Fall '82 DECUS Symposium 

AIRPORT TRANSPORTATION 

Luxe Livery Service, Inc. has offered to provide our attendees Airport transportation to and from the Los 
Angeles Airport at a discounted fee. The total cost for our attendees will be fifteen dollars ($15.00) each 
way excluding driver gratuity. 

You can arrange to be met at the airport outside your airline by a uniformed driver who knows your name 
and where you are going. The driver will load your baggage and take you directly to your hotel. 

FROM LOS ANGELES AIRPORT 

After claiming your baggage please proceed to the center island, across from the baggage claim area. The van 
service is only permitted to park to load passengers. If you do not see Luxe Livery's green van in your area, 
watch for them in traffic· they may be circling the airport. To be recognized by the driver detach and wave 
the green portion of your transpass as he approaches. In the event you do not make contact with your driver 
within 10 minutes, please phone (800) 422-4267 or (714) 558-1413 and ask to speak with the dispatcher. 

TO LOS ANGELES AIRPORT 

Call (714) 558-1413 after 7:00 p.m. the evening before service to confirm your reservation and pick-up time. 
Meet the van at the hotel's main entrance. Be prompt! The drivers are not permitted to wait more than 
10 minutes. Remember, Airport check-in lines are usually quite long. 

SPECIAL NOTES: 

1. Acquire a transpass from the DECUS office. A special mailing will be done for all preregistered attendees 
and DECUS Leadership. Anyone else wishing to recieve the transpass must call the DECUS Office at 
(617) 467-4875. 

2. Each attendee is required to have their own transpass. Therefore, when requesting transpasses from the 
DECUS Office please state the correct number you need. 

3. Phone. Luxe Livery Service and make an advanced reservation. The phone number for outside California 
is (800) 854·8171 and within California (800) 422-4267. 

4. The transpass must be presented to the driver at the time of transfer to be eligible for the discounted 
rate. 

5. The transpass has no value in itself, cannot be bought or sold, and must be used in conjunction with 
CASH ONLY at the time of transfer. 

6. Please pass this information on to your SIG/LUG members so they can also benefit from this offering. 
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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 
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take effect. 
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