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FROM THE: EDITOR 

Please fill out the enclosed form on the last page of the 
newletter :mri return it to me, For those of you not planning 
to attend the December Symposium in San Diego, this is your only 
opportunity to give input on how our newsletter will be funded 
stcirting in fiscal year 19S1. 

As the questionnaire indicates, we are planning to make back 
issues of the newsletter availible for a small fee, 

©1979, DECUS 
It is assumed that all articles submitted to the editor of this newstetter are with the authors' permission to publish in any DECUS publication. 
The articles are the responsibility of the authors and, therefore, DECUS, Digital Equipment Corporation, and the editor assume no responsi­

bility or liability for articles or information appearing in the document. 

USER REQUESTS 

@r::K~!.:s~~g AREA c~~~ I ;~i~~~NE 
PO BOX3511 LANCASTER PA 17604 

July 30, 1979 

If anyone has a fast technique for running a statistical 
cross-correlation between two one-dimension vectors on a 
PDPll, please contact me. 

J. W. Cluck 
Engineering Department 
Armstrong Cork Company 
P. 0. Box 3511 
Lancaster, PA 17604 

717-397-0611, Extension 7153 

-------------------------------------------------------------------
PAST SYMPOSIUM INFORMATION 
-------------------------------------------------------------------

The following people have volunteered to dlstrlbute the 
SymposiuM RT-11 mctgtape throughout Europe. The standard procedure 
ls to send theM 'l mctgt8.pe and return postage. They will copy the 
symposium t~pe onto yours and return it to you. If you do not 
supply Rdequcite return postage your magtape will be gladly accepted 
~s q donqtion. -
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Contqct1 

How'lrd Schultens 
Physiologisches Inst. 2 
Humboldtallee 7 
D-3400 Goettingen 
W. Germciny · 
Telex1 96703 Tel1 0551/395914 

or 

Ir. J. Lo eve 
Head Dept. CRW/ASV 
Erasmus University Rotterdam 
P.O. Box 1738 
3000 'Jr, 
Rotterdam, Holland 

CALIFORNIA INSTITUTE OF TECHNOLOGY 

CHARLl!:S C LAURITSEN LABORATORY OF HIGIH ENERGY PHYSICS 

PASACENA. CALIFORNIA 911215 

Ken Demers 
MS-48 
United Technologies Research Center 
Si 1 ver Lane 
East Hartford, Connecticut 06108 

Dear Ken: 

August 13, 1979 

Enclosed is a reprint of a poster paper from the spring DECUS 
symposium, outlining how to implement a resident library under RT-11. 
I've had so many requests for copies that I've run out (twice). 

Several people have suggested that I submit it to the Mini-Tasker, 
thereby enabling it to reach interested persons who weren't able to 
attend the DECUS meeting and have therefore not received copies of the 
proceedings. I'm also hoping it will reduce the amount of reprinting 
and mailing I'll have to do. ii< 

The various files referred to in the paper (MAKELB.FOR, LBMAIN.MAC, 
and OT! replacement object modules for FORLIB) will (I hope} be included 
on the fall DECUS RT-11 sir, taoe. 

You will find the poster paper 
in the back of this newsletter. s;;JGa-

Mark Bartelt 

USER INPUT 

• UNIVERSITY OF VICTORIA 
P.O. BOX 1700, VICTORIA, BRITISH COLUMBIA, CANADA V8W 2Y2 
TELEPHONE (604) 477·6911, TELEX 049·7222 

26-Jul-79 

Department of Physics 

RE: Simple Bootstrap Loaders for R~Ol, RK05 

near sir; 

,;e have a PDP-11/10 with a 32 word diode ROJ.i, type 
BM 792-YB, originally containing only the standard IJJ;,C 
bootstraps for RK05 disk and TU58 IJJ;,Ctape. After receiving 
our dual RLOl, I devised the following bootstrap for 
drive iJ 

(1) Unload drive iJ, wait for LO.ii.IJ light 

(2) Load drive iJ, wait for R~;JJY light 

(3) J;,'nter the following code 
772/ 12737 o.wv ""'1.4 ,e~LicsRJ 
774/ 14 
776/ 174400 

1000/ 777 (BR .) 

(4) Start at location 772, the RUJll lif;ht should flash 
and then go out as BR • is overla,yed by the 
HALT in block 1. If RUJll stays on, go back 
to step (1) 

(5) Clear the (end-of-track) drive error by entering 
IN ORDER the following code 

1"144ro-T3 
174400/ 6 

(6) Start execution at D, RT-11 should boot. 

After an associate pointed out to me that the standard 
Digital BM 792-YB bootstrap of 32 words had six wiused 
words, RLOl sllpport was added, This was accomplished by 
changing location 173156 to 5007 (CLR PC) from 137 (JMP), 
thus increasing the number of unused words to 8, 
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These eight words were then used as the basis for the 
RLlll bootstrap on the BM 792-YB (see attached listing) 

173156/ 500'1 (CLR PC) 
>"f P..1'1°; 173160/ 12737 

173162/ 14 
173164/ 174400 
173166/ 12737 
173170/ 777 
173172/ 1032 
173174/ 12707 
173176/ 1032 

Block 1 of the HL01 disk must also be patched as follows 
(this should present no problem for hT-11 usars because 
the start of block 1 is apparently unused) 

0 h P..,,TCH 
~DL: 
-110021 12700 
'1'1004/ 174400 
H006/ 5710 
'1'1010/ 100376 
H012/ 12737 
>tl014/ 13 
-¥1016/ 174404 
*1020/ 12710 
~022/ 6 
cltl024/ 105710 
l(l026/ 100376 
•1030/ 5007 
>1"1032/ 763 
-"loE 

Note that the monitor is not patched, hooking a new bootst:·ap 
on the disk will not alter-'this code. This means that the 
patch NEED ONLY BE DON..!: ONCE t (for Bli.Cli disk) 

Digital field service informed me of this trivial 1t-word 
bootstrap for RKll5 drive 0. 

(1) Unload and !t.i>.Lu,.,v drive 0 

(2) .i!.nter the following code (it does not matter where) 

begin: 12737 
5 
177404 
1 

(110V .w,J,e#RK$CdR) 

(i'IA.I'.C) 

(3) Start at loca"ion 1 begin1 -- the READ light should 
flicker on drive 0 

(4) Press H.AL'r, then start at location 0, 

5 

(It is a good idea to write-lock the drive first~) 

.TITLE DLKICK vo1.01 

Sincere~y, 

j~ T~ 

TWO-Pr.RT BOUTSTRrif' FOf( F:l_Ol Dl ' .. K, /"'- BM 1-1-2 -Y 8 
T. MILES, DEPT. OF PHYSICS, UNIV, GF VICTORIA, CANADA• 25-JUL-7~ 

DISK F:FGISTEFIS 

Dl$CSR=174400 
DL$DA=174404 

START OF DinDE BOOTSTRAP 

OFFSET~60 

ROM=173100tOFFSET 

.ASECl 

LOW PART, GOES ON RL DISK 

• ;· 100:? 

!Tr:t2: MDV t OL $CSF-:, F'O 

u: TST @fW 
F<FL. 1$ 

Mllt' tlJ,@lPl.ffl(, 
MOU t6 ,@F:O 

~?·i: TSH: (i~RO 

BPL 2$ 

CLF: F'C 

f LIDGE.: BP KICK2 

HIGH rART, GOES IN DIODE PUM 

f.Ol CSR 
F" .01 Ar.1!1F'FSS REG! STER 

L c tlli1 ti or (I Mf·'F:OVEL1) DEC E'M792-Yf: UH'E 
' 'r,upr,r.·n l OCATIOIJ FOF: 32 WOfW [lffl[I[ F:: 

; ,, ''· f''f (IN !II'.;~. TO PATCH 

F ~.'H·n TC' CSf..'. 

E '>·CIF-lT.<CK EF:F:CP " 
r· ·l v1·1 

~: F(1~.· r·-:vrcE Rf ~FT 

[ !(,/!· ? 

C: f. l U R:F Al. BODT 

[" .'H~I. (•Y':. BP 

INUlEr BM792-YB USLPS CH~NI·· lOC~TION 1731~6 TO 5007 CCL.EAR PCJ 

, "R:OM 

STrrf..:T: MQ 1) 

MrJV 
MtJt.,.t 

114,@tDL.$U;k 

.1777, c•trur.11;f.~ 
1FLJ[1Q[,F'C 

, I F i)f' ~· .. Aft 

~., Tur· bf.: • 
r. 1.1 u•1 lf'~ RL 
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CENTRE NATIONAL 

OE LA RECHERCHE SCIENTIFIQUE 

LABORATOIRE DE PHYSIOLOGIE 
COMPAREE DES REGULATIONS 

23, RUE DU LOESS 

STRASBOURG·CRONENBOURG 
TEL.1881 ~ 29. 90 • 33 

B. P. 20 CR 

67057 STRASBOURCi • CEOEX 

rrrANCE 

Dear nr. Demers, 

STRASBOURCi, LE 18 j ui n 

I think that the readers of Hini-tasker would find 
an interest in this publication to help them in the reduction 
of articles. 

D. GUINIER 

S$SS$$$$$SSS$$$$SSSS$$$$$$$$1$•SISS$S$$$$$SSSS$$$$SISS$ 
S DECUSCOPE : DIGITAL EQUIPMENT COMPIJTER USERS SOCIETTS 
$$$$$SS$$$$$$$$$$$$$$$$lft$$$11SSSSSSSSttlltlSISSttSStS 

19 79 

APPLICATION NOTE F'T 1• l FOrl"RAr' IV ~iOLJRC~ES. 
tAUtILABLF FROM AUTHORS•, 

******************************************************* 
1·rxTE t A FORTRAN IV overlay Prosran1 to ;:~utomaticalls 

r~2ll.ZP prj_r1t.ed ffiar1~.rscriPts with tablP cJf c0r·1tents and indexe~ 1·1·am 
~1r1s ASC[:[ n1edia. 

******************************************************* 
BY D.GUINIER AND R.KIRSCH 
L.ABDRATU I l;:E DE r·l-IY~.: J Ul.OG I I~ CDMP.\f(E[ I.1ES i':ECiULf.; TI ONS 
GROUPE DE LABORATOI~ES BU CNRS DE STASBOURG-CRONENBGURG 
::>3 fWE DU LOESS 
E~ .. F' .. 20 Cf\'. 
6)(!37 ~-~TJ"<AE\f{OUF~G FF<ANCE 

:I.. Ir1trodur;tton 

·ro fAcilitat..e th2 E·d:i.1·.i.on of Fr1r1+....i::~c:l matter s.uch ~:·.;;, f.;ook£;., 
m.::~n11·-::.c·r]pt..::-,~thes1s~c-ourses,m2~nu2J<=:. J.i.ke •diT'ectJ.on·-:) for 1.15p• ~0:tc. ·1it. 
1r· conv~nier1t to have an efficient and Pr2ctica~. and eas~ to ~Jse 

Frc·1~r~m to realize tt1e followin~ 0Peratior1s : 
··t~lE·.' forrr1Ettins i:-.iPF~~ndir .. 1!3 un the reF" r'oi:.11.1ction rond i t.i c.•n·::; ~ 

r·11.1n1h~r of lines Per Pase, nrarsination~~~ge n1Jn1ber·in~ ~rrd •::hiftirrS to 
r1~t irr C3Pit2l. OT' small letteT'S• 

·thF: cor·r~;-l:.r11ctjon of the tet:.lP. of cont<: .. :r1t~; -~:.rid ·Lhp :~1.1i":.·1 .... if:~r::-~: 
··r1···.1 ·~1.1thor :inde;.~i1 .. r.~:~+ 
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2+ Realization : 

or an·,..i 
The input ASCII information is obtain 
file ~iven b~ EDIT or eouivalent, 

fronr Perforated cards 
for e~emPle+ All the 

operations are Performed on three lines 
-the input line : BUFE. 
-·the residual lir·1e : RESIDU 
---the currerit linf:::• ! COUR 
COUR is the result nf the difff..~rent 0Pe1-ations or1 thi:~ 

s1Jcce~isive BLJF~: encour1tered and F~ESIDU act1Jalized+ (~OUR is Printed 
orr the desired media (File to be retreated with EDIT" 01 lin2 pr1~ter 
directl~1) wtlen it has satisfie~ all the reau1red conditi~r1s. 

;::.·,~~rt 

of it 
J.r-:.n~~th 

2t1• Prosram or~anisatior) : 

i·tle Prosraffi 1·Ex·rE is an overla~ cJf 12 rr1odules :incl ~ ··esirle~t 

written in FORTRAN IV lar~~2~e ~Jhich f~cjli~.2te the tr2n~Port 
on an·~:~ cnmPut.r:.::r· ~.,1it.h few 1T1odif·ic:at1 1··,n-:::... l:t. !"\7·~Gui re::.1 <::: m::~>::i.r111..1n· 

c1f .~::bo1.1t l 400 (..JO i'ds" 
l.) J:NIT : Ini.tj~~ljze i.he i.nF··ut ~;21'8Hret(·:rs. 

- 2.) LJTIL_ : Gi•1e +.he nL1m~er C)f useful r'h~;;~t'ter~. 

3t) MINUS ! TrP.,::3t. the chZ:;r;:~c1·ers ,:~-e:; ,·=~PJ ~.al •.:lr ~~m:3] 

.J.r-itt~:·rS+ 

4, > ENTC:TE F'er·form 1·.hE· outFr_·t, nf -t~he ;'a°SP r~1.r1.t··1;_;:,r1r1·~.:· : . .;itf·1 
hP,~~d i r1:::.~ t 

~S+) COUF'F : ~~·er·for·m + .. hA ·:~d._1u'.:;tr.1ent •Jf F··~:·L1·1·11..J 11d CD1JF:·~+,J-.-.? 

-:::·1.rtt1n~ mu~::.t. a!:.irP.P 1...Jjt.h NADMIS ... 
6.) ADMI'.:) ! f!PtPT'rTiine i·~f~Iri"i.J:~)~ th~:·:• :-·1u111b(~r ,·)f .. ::~drr1.i ::;<;:·1; .. ,~.r:::· .-·11' 

eurr nr RESIOU in COUR. 
"l. 'l CHEPPfr ~ Det~.'rr11.7.ne "t.h,:-._\ Posl.': 1.Pn n.i" the ::=i::inc·1·1.i .. :~t1 .. :Jr·1 

~;1!=.~n=:; arid :::.F .. BCE~S; 

e.) C01'iPI. : Aiid T'andom SP;:"i.'('."E-.\S tc1 +.hi;:~ ···o~·; .' 1~1.(H",<.; dt.::·tE·.•! 1'1;j·f11':•r.:i 

t:o::~ C~IFF:.'.r·Ei to Fer-form an f:~\ .. 'i(2rt right marsi.r; i.f r:-J1:.;~·:;1r'r-.~11, 

Y. :r L.J : (1._iust thi..-~ effec·t.s of :··~~r:-- ~ l t~B> ,. :· CTF'L if: , .. 
! :.:~::.:.:;:;ce;:_;.\ c?ncou1-1tPrc:1 d .. ~~t thp bPEti.nj.nS r.if e?n 1nP1.1/· .l 1r1E· Hur·c, 

-· l 0 +) CHANGE ; E;<{·~~cuti:.:· the ch..:;r·,gi:-~ nf ·: .. hP i.1u·i.~ 1.1+ .. t" ci 1·n1 ·:·t t 1 r;,;·· 

di.•··pctJ.\ .. : 1r·1dic.atPd :i.ri the· 1r1::-:ui:. f'i.lt~9 ·if thP fir::.t :-h~:~1.~;ctr.;r· r·•·.':>d i1·1 

f3UFT. is C'l"RL..iCJ.>;+...he-:- F··rnSram rE.-i:.urr··'.~:- to the 1 n1t·1 ::,.i fur·11;:':'!: I, r.r·1"'-. :··'·'I 
a r1ew er1cnL1nter wit~1 CTRL_/G;~, 

·1J.) F'.EPEF<.l 1·:on~:.1:,r11c+... the:-! t:.-:bJ.€.-~ -:if i:r:int.(.-,r1l'·· if 1 h•;·! t··1r·;L 
ch;:;ractf::.·r· of Bl.IF[ ':~ <rr~.E.~ anci ti1P ·-;p(·1:)l!C.) .3n·~ r11.1r,1i::1~:·' 

L:.~~ > IMDEX~~ Con-::truct the> ~:uf:.l .. it:~ct arid .~::ut..hcir .i.nciE-:··.-~r;·~'~ .. , 

2.2. Ors~r1isat1r>r1 di;:~ram 1n ·tre~ ! 

/\ 
J)\)\I\ 

Ft!TFTE cour·F.c L:fU\NCl[ !' 
L --~ 

.-:= ·v L\ 
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.~.1 InPut Parameters : 

MAX.NUMBER OF CHARACTERS IN A LINE 
MAX.NUMBER OF LINES IN A PAGE 
NO.OF THE FIRST PRINTED PAGE 
NBR.OF INTERSPACES IOrloETC.l 
NBR,OF HEADJNG LINES 
DD YOU WANT AN EVEN RIGHT MARGIN ? 
l.EFT MARGIN : NBR,OF CHARACTERS 
J NF'UT ON 
fABl.E OF CONTENTS OUTPUT 
''::111:<,JECT J NDF\ OUTF'l.1··:· 
AUTHOR INDF\ ourPUT 
i!l.JTF'Ul CJN 

·.~ .. 2" Cnn'·/ent..inn 

68 
30 
1 
0 

y 

8 
PUB, DAT 
FTNl,DAl 
FTN2tDAT 
FTN3.DAT 
1..P: 

i··, T 1 ~ CRPit2l letteT'S (proh1bideJ if ~rr.all l.etters ir1 tt\e 
Jf"IF·:.1·! fllf:~f 

wnrd to i~cll.ide ir·r tt1e sLrb~~Pct ·;.nd~;~. 

~.J•Jrd to 1r·1cludt-~ in th€.:i author i.nd;;.::;~~ 

.f r· a1J1:,c:imt::t :i. ·:: 1'E-~t·.1rn to the ne;c:t p;:~~ie.1 + 

rr:~H>: .:;:·utom.~::t.].c T'l!:~t1.11•1·1 t•.J the r1'2!·~t J.inE-?t 
: ::;.h:;.ft lt·!ft hand marg:i_r: to the 1eft., 1....,1her1 r-:.~nco·.1ntP.Y'ed 

-~ ·::·.=;~ ·c:·•:; ,-~ ~- t.hr:· t:if.!S J r·1] r,'.':§ of +,hp rPac:.~ l .i. r!e l-:{UFE f 

c~tc ! hac-k::~F·::::cr::-:· to ~""T':i.r•t.. i:~r. ::cc:·E·nt.. •.Jh€-'n t:~r1t:c.11_11 .. 1t.t-!T·P.-:.I 
l·t·.ii"l -~;1.rcc~:-:•:i~;Jvt:~ :~ccerit.:; if + .. f1E~ J.i.rie r:--rint.t-:or allows+ 

~+3t 0~1t.P1.Jt "L1stinS : 

TABLE CJF CONTENTS 

! r It r- D .-.) u ct. l () r: ; + • + •• + + • + • + ••••••• ~ I ••• t + ••. , ·i ••• ' • + ' ' 1 + • I • + , • i • • ' 

i·:.'.r·:·;:: I. 1. ::.--: c~·t. i c.in ! , •.•.• + ••••• , , + ., + •••• + •••••••• , • , , ~ • , • "' •• + , , , .• , •• + , , • + 

!.' r··r·o-:-·.~r;:~m c:r·'1."?.f"ll<::.at1nn ,•+++••• ......... , ·'•••••+• ·Ii> 

r·;\UE 
l 
') 

!JT':·i."~r·1i ~:.::;:t .. "i.nn r::l1.-~;~.i-r.;::r,1 i.n ·i· .. r.-:::'f.' : + •••• , v +,, • f ·' +,,;., ·>, .. , '"+., + •• +., + •• • •,., 

l r: F· 1. 1 t F .:~; r- :::: m f.~ ti:::; r· ::; t + "' , ., ..... + + , • , + ; + •• + f • + ••• ., + + + + • , + ,, + + • + ~ + , 4 
1.:or1\'r~:·r1t. J. nr·1~::- ~ •• + , .•• , + ••• , + •••••• , ~ , ., • , • + ••• , • •. , • , • + + , •• , ·) , •. ; •• " + 

1·l1!-l·r.-11·!: "i.1..:;tin;:;i ~+~·f+,+~+++1•>•~•·'••t•+1••••••·· +•+•+•••<t••••++t+'' 4 
. !"r1r--.·ut J.1·::;t."i.r1~i ··++•••• +•+•·+••'·)., ~ ••• ;••• +·:'~<·•••·!•1···~ )") 5 

l"h0 1~r·2sent ·:ublicBtio11 ~eFr~~e1~t this ~1stJ_ng. 

·~:. 4. Tr1F·1..1t I i.st1ng ! 
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1, CIJNTRODUCTION 

CTJO FACILITATE THE EDITION OF PRINTED MATTER SUCH AS BOOKS• 
MANUSCRIPTSoTHESISrCOURSESoMANUALS LIKE 'DIRECTIONS FOR USE'oETC,, 
IT IS CONVENIENT TO HAVE AN EFFICIENT AND PRACTICAL AND EASY TO LISE 
PROGRAM ro REALIZE THE FOLLOWING OPERATIONS : 

-THE FORMATTING DEPENDING ON THE REPRODUCfION CONDITIONS 
NUMBER OF LINES PER PAGErMARGINATION,PAGE NUMBERING AND SHIFTING 
rn OBfAJN CAPITAL OR SMALL LETTERS. 

-THE CONSTRUCTION OF THE TABLE OF CONTENTS AND THE SUBJfCI 
AND AUTHOR INDEXING, 

2, CRlEALIZATION 

CTJHE INPUT CASCIIJ INFORMATION IS OBTAIN FROM PERFORAfED 
CARDS OR ANY FILE GIVEN 9Y CEDITJ OR EQUIVALENT.FOR EXEMPLE.CAJLL. 
fHE OPERATIONS ARE PERFORMED ON THREE LINES : 

THE INPUT LINE I CBUFEJ, 
TH[ f~ESIDUAL LINE : CRESIDUJ 

·THE CURRENf LINE : CCOURJ 
CCOURJ IS THE RESULT OF THE DIFFERENT OPERATIONS ON lHE 

SUCCESSIVE CBUFFl ENCOUNTERED AND lRESIDUJ AC1UALJ7ED, 
[COURJ IS PRINTED ON THE DESIRED MEDIA l[FJILE rn BE 
1::r-rREATED WITH CEDin OF: LINE F'F:INTEF: DIRECTLY> WHEN JT 1w:: 
SATISFIED ALL THE REQUIRED CONDillONS, 

2.1. CPJROGRAM ORGANISATION : ,., 

DEC INPUT 

ANNOUNCING FMS-11 FORMS MANAGEMENT SYSTEM 

Digital announces the FMS-11 Forms Management System, a comprehensive set 
of software tools for developing form applications for Digital's new 
VT100/PDT terminal family. 

HIGHUGHTS 

Type your form directly on the screen - no layout charts or forms 
languages. 

Write form application programs in your choice of MACR0-11, FORTRAN IV 
or BASIC-11. 

Develop form applications under the RT-11 operating system and run 
them under RT-11 or its run-time subsets, RT2 and RT2/PDT. 

Execute the application program at each VT100 terminal independently 
of the programs running at the other terminals. 

10 



Utilize VT100 features such a3 four video modes, scrolling, and 132 
character screen. 

Enter and edit source files with the new Keypad Editor, which gives 
you full-screen context display and function-key ease of use. 

Modify your forms without recompiling your application. 

Simplify program maintenance and increase program flexibility by 
associating constant data with the form, not with the program. 

PRODUCT DESCRIPTION 

FMS-11 is a package of programs and subroutines that allow easy develop­
ment of form applications using the VT100 terminal. A FMS-11 form appli­
cation consists of user-written application programs, the ARTS and Form 
Driver components of FMS-11 and the user's forms in a media-resident or 
memory-resident form library. The remaining components of FMS-11 - FRED, 
KED, and FRMUTL - are tools U3ed in developing the application. More de­
tailed descriptions of the individual FMS-11 components follow. 

FRED - The Interactive Form Editor allows the user to create 
forms by merely typing them on the screen. The form 
layout process uses powerful editing facilities invoked 
via the VT100 function keypad (e.g., cut and paste, 
delete/undelete, and repeat). Another stage of the 
form editing process assigns individual field attributes: 

o Field Name 

o Protected 

o Alpha/numeric/signed numeric/mixed 

o Required/must fill 

o Auto tab 

o Clear character/zero-fill 

o Default value 

o Right/left justify/fixed decimal 

o Video attributes (bold, reverse, blink, underline) 

o Scrolled 

o Indexed 

o Display only/no echo/entry by supervisor only 

o Entry by supervisor only 

o "HELP" text 

11 

1.:0,TS 

Constant data related to the application, such as file 
names, names of related forms, range check parameters, 
or information to control the logical flow of the appli­
cation may be stored along with the form. This feature, 
called "Named Data", allows the programmer to write highly 
generalized programs with parameters stored in the form. 
These parameters can then be edited with FRED (as can any 
other part of the form) without requiring a recompile or 
relink of the application program. 
FDV-
The Interactive Form Driver is a set of subroutines called 
from the application program to do the following: 

o Display memory-resident forms linked with the application. 

o Extract form descriptions from libraries and display them. 

o Provide operators with cursor control operations. 

o Accept/display data fields. 

o Check data validity according to field attributes. 

o Respond to operator requests for HELP. 

The Form Driver relieves the application programmer of most 
of the burden of programming the operator interface. Screen 
manipulation and control is performed by such calls as "GET 
FIELD", "PUT ALL FIELDS", and ''OUTPUT A SCROLLED LINE". 
Built with operating efficiency in mind, the Form Driver 
consists of less than SK bytes of reentrant code which can 
be shared by all terminals on the system. 

The Application Run-Time Supervisor is a multi-tasking 
submonitor that runs in the background portion of the 
RT-11 or RT2 monitor. Application programs to run under 
ARTS may be written without regard to the number of 
terminals on the system; ARTS makes certain that all I/0 
and other requests to the monitor are associated with the 
current task. In other words, ARTS does for programs 
written in FORTRAN and MACRO what MU BASIC did for pro­
grams written in BASIC-11. ARTS options include the 
following: 

o System tasks not attached to a terminal. 

o Messages between tasks (on the same system). 

o Dynamic systems where terminals can change 
programs independently. 

o Static systems where each terminal can run 
only the program loaded for it initially. 

o Hardware configuration specified at ARTS SYSGEN 
time or when ARTS starts up. 

12 



FRMUTL 

o Reentrant resident user subroutine libraries 
linked with ARTS and sharable among all tasks 
for greater memory efficiency. 

Because of its elementary demand scheduler and lack of 
memory mapping, ARTS is not a substitute for the RSX-11M 
or RSTS/E multi-user operating systems. However, it is 
perfectly suited for small, interactive multiterminal 
application systems. 

- The Form Utility is a system program that allows you to: 

o Create versions of form descriptions that are 
suitable for hard-copy listings. 

o List the names of forms in a form library. 

o Produce object modules of forms descriptions, 
which can then be linked wit~ the application 
program to produce memory-resident forms. 

Also packaged with the FMS-11 software is the video Keypad Editor, KED. 
KED simplifies the preparation of program source files or any ASCII text 
file. The screen forms an 80 or 132-column window into the file which 
can be moved forward or backward at will. You can invoke most of KED's 
functions by one or two keystrokes on the VT100 function keypad. These 
functions include character, word, line, "section", and "page" manipula­
tion, string search and replace, and cut and paste operations. KED is 
consistent with the proposed corporate standard for editors, and it may 
well be incorporated into the next versions of the principal operating 
system. 

HOW A MULTI TERMINAL FMS-11 APPLICATION RUNS 

tl 
T, 
t2 

FOIM DRI\'ER 

ARI'S (lll'CJ(GJUJND JCI!) 

Rl'-11 OR Rl'2 1 "B M:Nril'.lR 

OlllER 
H1IRW\RE 

TEF<MINl\LS DISK OR 
DISKIT!'E 

OR 
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TMK 
#11 

W58 
Tl\PE == 

JCI! 

(IF ANY) 

1) The RT-11 monitor schedules and perfor~s I/0 and ot~er requests for 
service from the foreground and background jobs. 

2) ARTS accepts requests from the user tasks and passes them on to the 
monitor, keeping track of which ta2k asked for what and passing the 
results back upon completion. 

3) The Form Driver accepts field and form-level terminal I/O requests 
from the application program and performs these by a combination of 
its own processing and terminal I/O calls to ARTS. Application 
program requests not involving forms are made directly to ARTS. 

WHERE SHOULD I USE FMS-11? 

You should think of FMS-11 the same way you think of a language compiler 
or an editor - as a general-purpose tool for developing applications. 
Conceptually, FMS does for the front (operator) end of an application 
what a data base management system does for the back (data) end. 

FMS-11 is unique among existing Digital forms products for several 
reasons. First, it is not inherently tied to any one language (like 
DEC form) operating system (like ATL), although in its initial version 
it is supported only under RT-11. Second, forms are entered directly 
on the screen instead of via forms languages, which often lack the 
versatility of the standard trilogy of MACRO, BASIC and FORTRAN. 

The principal application area for FMS-11 is in traditional intelligent 
t~rminal applications such as source data entry and inquiry/response. 
Such applications are frequently ideal candidates for the PDT-11/130 
or 151, and FMS-11 has been designed with the PDT in mind. However, 
many applications will need greater processing power, higher throughout 
or more disk storage than the PDT provides. In these instances, you 
can run FMS-11 on a PDP-11 system with hard disk and RT-11. 

In fact, FMS-11 makes the operator-terminal interface of ANY program 
easier to design, implement and maintain. It could be used with a data 
acquisition application, for example, to prompt for start-up information. 
or to scroll through an array of processed or newly acquired data. Form~ 
could also be used to format the periodic display of status from the 
monitoring of a real-time task. In all of these cases, FMS-11 makes it 
easier to design, implement, and maintain the terminal interface portion 
of the program. 

Keep in mind that both the features and the documentation of the first 
release of FMS-11 are targeted at the reasonably sophisticated RT-11 
programmer. This is especially true for ARTS, the multi-terminal 
Application Run-Time Supervisor. For this reasons, OEMs and large, 
sophisticated end users are prime markets for FMS-11. 
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MINIMUM HARDWARE REQUIREMENTS 

A val~d RT-11 or RT2 or RT 2/PDT system with VT100 terminals is required 
for application execution. ARTS without forms may be used with any 
supported RT-11 system terminal. Memory requirements for run time system 
components are SK bytes for the Form Driver, and 2K to 12K bytes for ARTS, 
depending on the functionality included at ~RTS SYSGEN time. (Note: This 
applies to Version 1 only; subsequent versions may increase in size to 
include more functionality.) The following chart summarizes memory re­
quirements for FMS-11 application execution. 

SYS!'EM MFMlRY RIXUIRl'l-IENl'S FOR FM.S-11 FORMS l\PPT.Jr.~TICNS 

M>CR'.l-11 FORI'IW< IV MSIC-11 

SINGLE TEIMlNl\L 32K bytes * 32K bytes 56K bytes 

~111·1 'l'ER'!lNAL 56K bytes * 56K bytes --
l 

*(ED. Somewhat limited because of FORTRAN OTS memory requirements.) 

Form application development requires a valid RT-11 system with at 
least 56K bytes of memory and at least one VT100 terminal. The Digital­
supplied installation procedures require that the development system 
have at least 2 RK05s or equivalent disk storage. 

OPTIONAL HARDWARE 

Additional VT100 terminals up to RT-11 maximum for each configuration. 

PREREQUISITE SOFTWARE 

For Application Execution 

RT-11 Operating System, Version 3B or later, or 

RT2 or RT2/PDT, Version 3B or later. 

For Application Development 

RT-11 Operating System, Version 3B or later. 

OPTIONAL SOFTWARE 

BASIC-11/RT-11, VERSION 2 

FORTRAN IV/RT-11, VERSION 2.1 
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XM INSTALLATIONS (MU BASIC-11/RT-ll V2) 

111 The XM version of MU BASIC does not allocate anw user 
areas in the lower 28K words of memorw. If MU BASIC is not 
to be run in conJunction with a foresround Job, there is 
sufficient space to build a non-overlaid versic1n1 vastlw 
imProvinS Performance b~ utilizins space that would 
otherwise be wasted. This can be ea1ilw done bw followind 
method (b) in the Small Buffer article* in Volume 481 (7 
June 1979) entitled 'Overlaw Structure Modification under 
XM'i see note 12> below. 

(21 The formula for calculatind the size of the Swstem Data 
Area CSDAJ Siven in the MU BABIC Release Notes does not work 

the value Prodtrced is too sma11; an SDA size of 
approximately 800 words appears to be necessar!~ for an 8 
user system with one s~stem buffer. 

C3) Wher1 sPecifyinS the number af words of e}:te11ded me1norY 
in response to the MUCNFG ProSram Prompt, a default of zero 
will divide the available XM evenlw Per userl aPProximatelw 
300. words of overhead is subtracted from eactl user area. 
<Note that the total number of words of extended memorw 
available is total - 2BK• not total - 32K.I 

(4) The XM version of MU BASIC runs as a virtual Job, 
Prohibitin~ direct I/O Pase accesses b~ an as~)embl~ lar1~uase 

routine linked with MU BASIC, Two techninues have been 
determined for overcomin~ this restriction; t~1ose interested 
maw contact me directlw. 

* this can be made available through your local Digital office 

f'RINTER POF:T ON PDT-11 

The PDT serial Printer Port should be comPatible with all 
standard line Printer software' without the need for special 
software XON/XOFF support. The PDT Printer port microcode 
transparentlw supports XON/XOFF bw controllind the settind 
of the LPCSR done bit based on whether or not XON or XOFF 
characters have been received, <The microcode responds to 
addresses 177510 and 177512• makinS the Port aPPear as if it 
had a DLIVlll compatible receiver CSR and buffer• but these 
addresses are not otherwise functior1al.) In additior1r ttie 
EIA data terminal readw sianal is used to determine the 
settina of the LPCSR error bit• allowinS software detection 
of Power off, off line' or paper fault conditions. 

When interfacin• an LA120, LS120i or serial LA180i these 
terminals shotJld be set for automatic XON/XOFF Se11eration; 
this is a switch/Ju1nPer settin~ on t~te LS120 a11d serial 
LA18Q, and a SETUP oPtion on the LA120, 
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For maximum throuahPUt• it is recommended that the Printer 
port/terminal be oPerated at 9600 baud for an LA120 or 
serial LA180 and 4800 baud for an LS120; the FMS-11 SPEED 
Proaram (or an eGuivalent FORTRAN or MACRO Proeraml can be 
used to chanse the default printer Port baud rate of 1200 
baud. <The RT2/PDT Installation Guide IAA-D980A-TCJ, Part 
of the obsolete RT2/PDT kit• contains useful 1/0 Proarammins 
information' as ~et unpublished elsPwtiere*) 

INTERFACJNCi A TERMIN!'iL AS LP: IN RT-11 V3B 

Ti·1e followinS procedure can be used in lieu of a sYsSen to 
modifw the RT-11 LP handler so that it can be used in 
conJunction with a serial ASCII terminal <such as the LA34 
or LA36J, interfaced throush a DLIVl11 familw interface. 
Before beSin11in~ the Proced1Jrev the vector and statlJS 
reaister <csr) addresses of the DL<Vl11 corresPondins to the 
terminal must be determir1ed. These addresses correspond tc1 
the receiver Portion of tt1e interface; the~ are adJusted in 
the Patcti below since the LP ha11dler com1nunicates onl~ with 
the transmitter Portion. 

,SET LP CF~<rc,t> 

, SET LP LC<1·et> 

, R PATCH<1·et> 

FILE NAME-­
*LP. SYS C ret> 
*1000/ 200 vector+4<ret> 
*1054/ 177514 csr+4<ret> 
*1204/ 177516 csr+6<ret> 
*E 

For example, tt1e followi11~ patct1 modifies the LP f1andler for 
use in conJu11ction with the MINC Printer Port! 

.R PATCH<ret> 

FILE NAME-­
*LP.SYS<ret> 
*1000/ 200 
•1054/ 177514 
•1204/ 177516 
*E 

324<ret> 
176524<ret> 
176526<ret> 

This Procedure need onl~ be Performed once; it Permanent!~ 

modifies the on-disk copy elf the LP ha11dle1·. The modified 
harldler can be copied to ott1c1· s~stein disks with t~1e command 
COPY/PRE/SYS LP.SYS dev:, 
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NOTES 

(1) If the DL<V>11 has been installed at ttie 'sta11dard' lir1e 
Pt'inter addresses, a Patct1 is still 11ecessarY for the reaso11 
Siven above. The value '204' would be entered to r•eplace 
<vector+4>; the next two lines in the Patct1 would be 
superfluous and can be eliminated+ <If a sYsSen is to be 
Performed includin~ line Prir1ter support in this case, you 
must specify a non-standard vector address of 204 durin~ the 
s~ssen dialosue; if a termi11al is specified as a lir1e 
Printer durinS s~ssen' it cannot also be speciried as one of 
ttle terminals accessed via m•JltiPle terminal support.> 

C2> When interfaced in this mar)r1er' the LP handler cannot 
detect a terminal Power dowr1' off line' or paper out 
condition; outPut sent ta tt1e Printer under these conditions 
will be lost without warnins. 

(3) The standard LP handler does not Provide XON/XOFF 
handshakins or form feed emulation. The former must be used 
in conJunction with an LA120r LS120 or serial LA180 if it is 
to be run at its maximum speed <>=2400 baud1 9600 baud 
recommended for LA120 and LAlSO, 4800 baud for LS120), The 
latter maw be used with an LA34, LA35r or LA36 if the LP 
handler is to emulate the form feed function not Present on 
these terminals; this is necessary in order to set ProPerlY 
PaSinated FORTRAN or MACRO Prosram listinss. The Small 
Buffer article bw Fred ZaYas in Volume 436 120 Julw 19781 
entitled 'LA180 and LA35 Support' contains source code 
modifications to the LP handler for these purposes that can 
also be aPPlied to the uncommented source distributed in the 
V3B binaT'Y k.it.; this can be made available, perhaps at a, 
slight fee, from your local Digital office. 

SYSGEN PROCEDURE OMISSION 
(RT-11 V3, V3B) 

There is a serious omission in the RT-11 System Generation 
Manual resardinS the steps to be followed at the end of a 
sYsSen procedure to make the newlY created monitor be the 
currentlw active one. Immediatelw after renaminS the .SYG 
files to .SYS files (Pase 3-29>• if the newlw created 
monitor is to be made the one booted at volume boot time• 
the bootstraP blocks should be recoPied via the COPY/BOOT 
command. In addition• if the newly created monitor has 
rePlaced the previouslY active monitor of the same name• the 

system should be immediatelY rebooted• 

Failure to do either of these steps can result 
crashes• if the newlY created monitor has 
previous!~ active monitor with the same name+ 

in stran9e 
rePlaced a 

Please relate this information to anY customers who 
attemPting a system generation. 
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LINE FREQUENCY CLOCK ON PDT 

All or the PDT-11/lSOs I have encountered in the rield have 
had their line freouencs clocks disabled, One result of 
this is that the FMS-11 SIS UETP Prosram hanss immediately 
arter beins run, and I suspect that MU BASIC-11/RT-11 V2 
would behave the same was. The state or the clock can be 
easils determined bs issuing the RT-11 TIME commandi ir the 
time Prints as all zeros, the clock is disabled. 

To enable the clock, remove the PDT toP cover by removins 
the two screws at the uPPer lert and uPPer risht or the back 
or the PDT cabinet. A small rectansular Pack or switches 
will be round on the top or one or the PDT modules. To 
enable the line rreouency clock, switch number 2 should be 
moved rrorn the ON to the OFF Position. 

To avoid Problems with anY ssstem or user sortware which mas 
reouire the clock beins enabled, it is recommended that 
customers be made aware or this condition and its diasnosis 
and cure. 

COPYING DISKS USING DUP (RT-11 V3B) 

CoPwinS disks usinS DUP has several advantases over usins 
PIP! 

111 the tarset disk need not be initialized 

12) the bootstrap (if anwl and valid/owner 
copied alon• with the files 

information ar-e 

131 it is faster than PIP if a lar•e number of files are 
beins coPied lmultiPle directorw rewrites are avoided) 

To use DUP in this man11err run DUP e>:Plicitl~; whe11 t~·ie 
asterisk aPPearsr t~Pe in the command liner as below. When 
'continue?' aPPearsr disffiount the system diskr mount the new 
disk• then twPe a Y followed bY a carria•e return. When the 
operation is comPletedr DUP will Prompt with 'insert s~steru 
diskrAre ~ou ready?'; at this Pointr dismount the new diskr 
remount the system diskr and then tYPe Y followed by a 
carria~e return. 

If the USR has been set NOSWAP before running DUP• multiPle 
disks ma~ be coPied without having to remount t~1e s~stem 
disk between each coPY operation (this may not be 0Per~3ble 
in SK words). The /W option must be used to coPw the first 
disk; when the 'insert system disk•••' message aPPearsr 
respond Y even th 0ugh the swstern disk has not been 
remountedr fat e>:amPle: 
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.SET USR NOSWAP 

,R DUP 
*DY!A=DYl!/I/W 
continue?Y 
Insert system diskiAre You read~? Y 
*DY!A=DYl!/I/Y 
*DY!A=DY1!/I/Y •-c (remount swstem disk before -c1 

No·rE: When coPYing floPPY disks' care m1Jst be ta~.en to 
ensure that the disks are formatted in the same densit~; if 
11otr a invalid transfer will take Place, but no warnir)g 
rr1essage will be issued. 

USING EXTERNAL FIELD SEPARATORS (FORTRAN IV/RT-11 VlC,V2,V2.l) 

The oPeration of FORTRAN formatted I/O when usinS external 
field separators (see Pase 6-17 of the PDP-11 FORTRAN 
Language Reference Manual) can give unexpected results when 
the FORMAT contains X or T rield descriptors. As an 
example, consider the followins two FORTRAN statements: 

ACCEPT 100.I,J 
100 FORMATII4,2X,I41 

If '1'123' 
the value 

is entered, I will be assi•ned the value 1, and J 
3! Usase of the T field descriptor •ives eouallw 

unexpected results. 

It is recommended that X and T field descriptors be avoided 
in FORMATs that will be used with external field separators. 

VIRTUAL ARRAYS (FORTRAN IV/RT-11 V2, V2.l) 

When installing FORTRAN on a 32K word PDP-11 with memorw 
rnanasernent hardware (e,g,, an 11/34 or 11/60), it shauld be 
noted that there are 4K words of extended memory available 
that can be used for array storage via the FORTRAN VIRTUAL 
state1nent, with verY little time or space overhead; for SlJCh 

sYstems, build the FORTRAN library with the VIRNP modulp, 
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-------------------------------------------------------------------RT-11 MARKETPLACE 

-------------------------------------------------------------------

~ MuLTICEPT CORPORATION ,u u ~ ---- ---- ··--
/ June 19, 1979 

FM-11 FILE MANAGEMENT EXECUTIVE 

Product Description 

FM-11 is a software system designed for use with Digital Equipment 
Corporation's RT-11 operating system to manage the storage and 
retrieval of data residing on random access devices. It can be called 
from application programs written in FORTRAN or MACR0-11 and provides 
the control of input and output of data to and from the data base as 
well as the maintenance of relationships between data files and the 
records within these files. FM-11 was designed to meet the needs of 
RT-11 users for a 818all, efficient, yet comprehensive file manager 
which allows the-programmer to use sophisticated data structures and 
access techniques with a minimum of programming effort. 

FM-11 is a complete data management system that performs all file 
related functions. It can be called to create files, delet·e files, 
rename files, expand or contract the size of files, and provide access 
to data records by a variety of methods. Requests to ¥R-ll are easily 
incorporated into the application program by means of simple function 
or subroutine calla. 

If qnyone is interested in the above product, pleqse contacts 

Robert A. McKie 
MultiCept Corp. 
?01 West Pine St. 
Rome, New York 
1J440 
315 337-1000 
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-------------------------------------------------------------------SPR' S 

----------------------------------------------------------------·--

MAME: Ron Trellue - 1523 -= Sandia Laboratories 
P. o. Box 5800 

AllOAUS: Albuquerque, NM 87185 

MPORTTYPll Iii-­a_. .. ,__ 

I ZP. !~~..._..~ 

..-TY 

OLOW 
cxsr­
a-

~9V: PttC»m: CAN ,......._...MPllQDUOB)AT'M.L7 

Niclc Bourgeois (505) 264-8Q88 . - a NO D 
ATT__.,. 

MAG T .... CJ l'l.OPP'I' - CJ 
....,,. .... Cl OTHlfl 

..... cc CCXA.Dn.. 8ll'R HAW:~....,.,,..., S'f eETT8l OR 
..,,.OQCUamrfT'AT10N? 
flLUlm' UPLMll .. PM>VIOl!D •AClf -.aw. -q 

CPUTYN 18i!iiALNO: ---.--... ~ ....... --- ,'iiti'DI-~ 00 NOT,.,.,...-

ll./34A 807 64KW Rlt05 RltOS 

A LINPUT t statement such as Line 220 in the attached listing will not 
accept a maximum length string (255 characters) 

RT-11 

.BASIC 
BASIC-11/RT-11 V02-03N--··- · ----·· 
OPTIONAL FUNCTIONS CALLr NONEr OR INDIVIDUAL)? 

READY 
OLD TEST-··· 

READY· 
:1,.'IST 

TEST· 11-JUL-79 12145126· 

100 REH TEST.BAS·-· NAB 11-JUL-79/-
110 REH TEST SEQUENTIAL FILE I/O <STRINGS> 
120 IX=TTYSETC255Xr255X> ······-· -- --- ·-- --·-· ·---·-· 
130 FOR IX=17. TO 2557. 
140 OPEN 'TEST' FOR OUTPUT·AS FILE •1 
150 J$='' 
160 FOR JX=17.-TO 17. · -· · - -·---·-·-:·--- ------·· -·-
170 J$=J$&'t' 
180 NEXT ·JX - - -····-··---------···--··-··-· ----
190 PRINT t1rJ$ 
200 CLOSE t1 ··· ---·-- · ··-----· ·-·-· ----·-----
210 OPEN 'TEST' FOR INPUT AS FILE •2 
220 LINPUT t2rK$ - ---····---·-···---··· ·-·-···-· ···--·--·-
230 PRINT IX 

· 240 IF J$=K$ THEN -260- ·--------·- --·---
250 PRINT LENCJ$)rLENCK$) 
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260 
270 
280 
290 

CLOSE •2-- ···-·-······-·· -···----··-· -··-
NEXT IX 
KILL·' TEST'·· ··-· -···-----·· -·-···· ·-·· 
END 

READY 
RUN·-·-·· 

TEST 

1 

11-JUL-79 12:45:46 

·2··--·· ....... _ ···-· ·-------------
3 

--4··· 
5 

·--------··-·-- ---~ 

·-·-6-- ·-·. -----------·-- ------ ·--····--· --· 
7 

. B···--· 
9 
·10 

··96 --- --- --.·--.--··-:=:-·. 
97 ' 
90 --.-_:."'..':,"::.'~-~~-=-"!-:.-.-:.-;.~·-.--·-··: ,._,. • . .,_~,·.·.-::-::- .·' 127 
99 ·128 ········-· 
100--::.-·:··-o-:::c··:-::' ·.-·-=:.·~:. 129 
101 130 •. - . ··-. 

. 102 -- 131 
103 -132 
104 ·-.--.·--··-.c.----·.··.·.~·-·-·.·:·.·.· ·· 133 
105 ?LINE TOO LONG AT LINE 220 
106:····--:-·-.-:::··.·:-=.·:· :··:-' 134 
107 134 0 . 

-·108=.-=--c-.~~~-=~• _=-:··?LINE TOO LONG AT LINE 220 
109 135- ' .. -- . ·-

·110- ··-··--·-···-·······-=-·.--.····.-.-·· ''-- ... ._.. ... 135 1 
111 ?LINE· TOO LONG AT LINE 220 ·· 

. 112 - ----:-··-·=:-=-·==••:--"--=.. ·--. 136 
113 136 .. 2 . 

-1-14 ---== --· ...... -- ····-~ ?LINE TOO LONG AT LINE 220 
115 -137·-···. ·-· 

- 116·· 137 3 
117 ?LINE TOO LONG AT LINE 220 ···.·· 
118-·-····-.---·:-:--"""""-···-· . 138 
119 ··138 4 ·-·-

- 120 - ---- • ------···-· -- ?LINE TOO LONG AT LINE 220 
121 139 . .,.,. -~··· ···-

' 122 -·--·-:-.:-··-. -··:···· 139 5 
123 ?LINE TOO LONG AT LINE 220 
124 .• 140 
125 140 6 
126 ------- ·-· ·- - ··-..,,---· ?LINE TOO LONG AT LINE 220 

'4.4:L_ -
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NAME 
Geoffrey R Grinton PHONE 03 429 1511 0"2'1119 

'. COMPANY NAME & AOORESS State Electricity Commission of Victoria 
I Howard Street, Richmond. 3121. Victoria. Australia 

COMPUTER lMEMORY lMASSSTORAGE I OTHER OPTIONS SOFTWARE SPECIALIST 
11/34 96 KW RKOS 

. SYSTEM PROGRAM & VERSION JMONITOR & VERSION DOCUMENT l CODE ]PAGE 
FORTRAN V02.l-5 RT-llFB(S) V03B-00I DEC-

ATTACHMENTS: ~ ~~~:;;~~ D OBJECT D SOURCE £Kl LISTING !l!) EXAMPLE TAPE TAPE 

DETAILS OF QUESTION, SUGGESTION, PROBLEM, OR CORRECTION - PLEASE PROVIDE A COMPLETE DESCRlmON ANO ATTACH 
PERTINENT SUPPORTING MATERIAL 

Compiler generates incorrect code: 

-

The FORTRAN compiler generates incorrect c:ode when floating an 

integer in a statement which refers to an array element • 

The simplest case which shows the error is -

REAL B(l) 

A2 I-B(J) 

END 

The attached terminal output and listfng demonstrate the problem. 

FDRHlAN i 'l 

00000:. 
OOOOJI! 
000020 
00002;1 

00002'1 
000030 
oooo:M 
OOOO:Jb 
000011;• 
OOOO'lt. 
0000~;~ 

OOOO~b 

00006;1 

000066 

\;enc·rdt-~d <..:ode ::1;1 P)'fil11·am lh1:i t . Ml'oJN. 

~llJ') 

Mill! 

1\f:! 
r'.SI. 
i•lll\/ 
\J~iH 

NOii 
i'I( J\i 

MDV 
,J:.:H 
~1!1"/ 

MCJV 

ll i'. l~'i;l'.\OT'.' 
.), . ( ~,.,) 

,.~: \l ' 

<-·:~ ;r 
l, . (bt-') 

; StatFmf··11t #000? 

PC. SCVl Ir ~ J ~d, 1'\•W I\_~ 
<:;p) .. f<(I ~. ~ ol :r ,../-

11 .:•rnoi. -·(':i') ~ 
ii 4 (l((l i' -( ~;:•) 'tft'a" .. ~ ... 
f•C, !f.Glllil alS 
(!.,:')-t, A 
(~.i~-') ... 1\t·~· 

!-;t,1teml'nt. 41000:~ 

J !\ii:~ \~· ·;.1\0 fS 
in L : 1

( 

24 

R--01;•345 
H-012345 
R ·012345 
R·012345 
R-012345 
R·-012345 
Fl·· 12345 
R - 1~345 

R · 1234~• 
R · 1234::1 
R · 1:!345 
R- 1~!345 

R .. 01234~ 
R-01234~> 
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LRKOS I 
Problem A (relatively serious) 

MACRO has a bug concerning the use of automatically-generated local 
symbols in conjunction with arguments called by keyword • 

The effect of the bug is that the ?-argument gets set to BLANK 
instead of to ##$. 

The combinations eliciting the bug are ha~d to characterize but 
are completely reproducible. 

One example is 
.MACRO TEST ONE,TWO,THREE,FOUR=4,FIVE=5,SIX=6,?SEVEN 

called by 

TEST l,2,3,FOUR=4 elicits the bug 
26 (SEVEN expands to null) 



while 
TEST 1,2,3,FIVE=S does not 

(SEVEN expands to 64$, etc.) 

Other examples are shown in the attachment. 
BecQu5e the problem is dependent on the keywords used (among other 

things), this problem has caused some sermous difficulties in that 
locally-used system macros which had appeared to be tested and working 
fully would fail mysteriously when certain combinations of keyword 
arguments were invoked. Although each specific combination gives fully 
reproducible results, the lack of any obvious rule for predicting which 
combinations c•ase trouble makes it very difficult to bypass tre problem 
except by avoiding all use of keyword arguments in combination with 
generated symbols. ---

Problem B (much less serious but annoying): Even if .ENABL LC is invoked, 
it is impossible to use lower-case material within a macro definition; it 
gets converted to upper case. It is very disappointing to encounter prob­
lems like A1t_~:i,R_,,,.j,,t(,,4,w-ffi\l,r;;,~ ff.ft ,!.Wb1;.!1Hv ~::; ~0-

This section documents miscellaneous facts that are otherwise obscure 
or undocumented. 

AR11 Maintenance Mode 

To simulate a tick of the IMHz. clock, it is necessary to turn bit II 
on, than .o.f.i..i. (e.g. BIS #4000,CLK.C;BIC #4000,CLK.C). The counter 
increment occurs when the bit ls cleared. 

MACRO 

ll If .MACRO FOO I,J,K,?X is invoked by the 
still four arguments as far as .NARG is concerned. 

2 J If • ENA BL LC, lower-case a.-guments can 
however, lower-case strings within the body of a 
still be converted to upper case. 

PDP-I I 

Double-precision notes 

call FOO A, there are 

be passed to macros; 
macro definition will 

The sequences ADD #-1,RO and SUB #1,RO are not identical in effect. 
The effect on RO is the same, but the first instruction will set the 
Mcarry" bit and the second will not. <This is in accord with the 
interpretation at C as a "borrow" after a SUB, the use of SBC, etc. but is 
not obvious because it does imply a difference in the condition-setting 
logic for the two instructions.> 
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60 Hz. interrupt 

Under the FB monitor, with no special scheudling or timer support 
explicitly •mabled, each interrupt from the 60 Hz. clock takes about 0.4 
milliseconds C!l to process. 

This was determined by running a simple FORTRAN program <TRY60H.FnRJ 
which .includes the loop 

DATA IPANEL/ 11 116176/ 
200 CALL IPDKECIPANEL,"177776) 

CALL IPDKECIPANEL,"16l 
GO TO 200 

which flips the panel "sync out" bits as fast as the loop runs (about 64 
microseconds, incidentally>, and ohserving the result on a scope. 0.4 
millisecond gaps, synchronized with thP. line, ilrP. plain. CNote, however, 
that they occur at a low priority, i.e. 6). 

.INTEN register oresP.rvation 

It appears to be an undocumented-!n-verslon-3 
.INTEN call, R4 i'lnd R5 are avAili'!ble for use Ci .... 
the RTS PC from .INTEN rP.stores them). 

fact that after an 
.INTEN saves them an~ 

Ttds conclusion is based on the following observations• 

I J The .INTEN call expands into a JSR R5, ••• ttus saving R5 

2l The first instruction in tre INTEN routinP. is a MOV R4,-CPCJ, saving R4; 

3) .SYNCH P.Xpands into a sequence beginn~ng with MDV address,%4. Also, 
the text notes that a successful SYNCH request alters R4 and R5. 
ThereforP., if .SYNCH is to ;ippear in an interrupt routine, R4 and 
R5 must be s;iveri and restorP.d. If this is not clone automi'ltically, 
it is not clear how it is to be donP.~ P.SpP.cially since the SYNCH 
description warns that nothing may be pushed onto the stack betweP.n 
INTEN and SYNCH. NoticP. that the examole shows no user code for 
preservation of R4 and R5. ' 

4) In the version 2C manual, the INTEn and SYNCH descriptions refer to an 
appendix H, which does not app'lar in thP. version 3 manual. H.1.2 
states that .INTEN preserves R4 and R5. 
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TAoe Comoatibility, V02-01 Anrl V038-00 

Pilge 1-31 of the V3B Advanc•Hi Progrilmmers GuirlP. st'ltP.st 

The fi !'!-structure hnnrllP.r se;irc hes t hrow1h fi !P. M mP.s • • • T hP. 
i!l'Jorithm 1JsP.d is compntihlP. with thP. rJIGITAT_ st'lnrlArrl. It nllnws 
t'lpes writtP.n under QT-11 V02C i!nrl <>nrlier VP.rsions to he rP.'lrl hy 
V03 'lnrl l'lt'!r V'!rsions 'Ind mntchP.rl {thP.5P. t'lpP.s rlon't h'lVP. ;i riot to 
sep;irated the fil'! nAmP. from the file type). 

The statement :n thP. V3 mnriu;il {o. l-2'il is rrore explicits 

it ;illows t;ipes written under RT-II V02, V02B And V02C to he 
re"rl :inrl m.qtched ••• 

i'lhnt this appenrs to mP.nn in or;ictice is thAt, r1111nin'J V03R with 'l 
V02-0I tape mounted on {snyl MTlt, comm'l11rls s11ch AS 

.COPY MTI 10XZ.FOR RK01 
,CAP\' MT! u. ~ P.KI 1 7 Bo,...b.s 1 

. 
• TYPE MTI tNDTES. nric 

wi 11 work. 

The re<1son for this note is thnt 

.DIR MT!: 

will t:l.Q.t. work• it rewinds thP. t;ipe, reArls forwArrl sli']htly, Anrl ciluses n 
rrocessor hAlt. 

OnA way to find out whnt it on 'l V02 time ·~hile runnin'J Vr:l39 is 

• COPY MTI '*·* NL• 

;ind npting the "Files cop!Arl:" mesS'l'J'!. Thi5 m'lkP.s only n11e pnss ov<>r the 
tiln'l anrl is, in fnct, fnster thl'ln 11sin1 V02 'l'lrl rloiri'} 

,Q PIP 
*MTI =*·*IL 

which aor>eArs to makA two. 
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is currently rather thirsty on the symbol table • 
f) Comments at the end of an executable line are documented 

as not being allowed, but generally seem to work. 

3. Now that RT-11 V31J is standard, could we have a version of 
APL which traps C please. 

4. Your convention of using a character error to delete a line 
can be VERY frustrating after typing in a complex overstruck 
line. It would be far more useful if the line was 
regenerated up to the position of the error so that the 
remainder could be retyped. 
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5. It is difficult to make efficient use of APL without a good 
library of functions. Is there any chance of aquiring one 
for APL-11? Perhaps there is a DEC 10 library which could 
be adapted and distributed via DECUS? 

6. A better method is required for building an APL library. The 
only way to do this at present is to have a large number of 
files, each with one or 2 functions. What is required is: 

)READ filename objectname(s) 
so that t.he functi0ns r.equi.red car be retrieveil from a 
library file. 

7. Why not ")WRITE file" analagous to ")READ file" which would: 
)CREATE 1 file, )WRITE 1, )CLOSE 1. 

8. A facility which would be particularly valuable in APL-11 
(which probably has many inexperienced users) is the 
)OBSERVE command tu show the intermediate values of traced 
statements. 

9. Transfer of functions from other systems is complicated by 
the lack of any support for reading APL character-set 
function definitions from file. The ASCII representation 
of the APL character set is portable, whereas the mnemonics 
vary from system to system. 

10. It is difficult to check the ASCII value of data, eg to 
convert lower case to upper case, or to find a <CR> 
character. An "atomic vector" of characters in ASCII 
sequence would solve this problem. 

11. Could "VAR .QQ 'Prompt'" be used to allow input on the same line? 
~··"~ ,n1;Ti=1rir::n.i=nn::-,.: 

Language errors 

1. It is not possible to rotate a single element: **Al** 
1 .RV 1 

2. It is not possible to rotate a vector by a I-element vector: **A2** 
(1 .RO 1) .RV 1 2 3 

File I/0 problems 

1. With an RK system: )ASSIGN 1 DXl:TEST.DAT 
sometimes gives: DEVICE NOT FOUND 
unless DX is loaded. 

2. Documentation of .PT is confusing: 1 .PT 5 
sets the pointer to 5, but returns value 4! 

3. )ASSIGN does not close a channel which is already open. 

4. )READ does not replace existing functions in the workspace. 

5. 1 .IQ 1 reads 1 line rather than 1 character as documented. 
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**B2** 

**B3** 

**B4** 

6. An underscored letter written to file as an ASCII character 
is stored in APL internal format when in LA36 mode. 

7. RT-11 allows filenames starting with a digit. Although not 
accessable from APL, what is the effect of: 

)ASSIGN 1 DK:l2.DAT ??? 

Line editing errors 

1. When editing function header the dummy line number: [0) 
is omitted, thus misaligning the editing pointer. 

2. If a blank is inserted near the end of the line, after 
pressing <CR> the carriage returns to the end of the line 
instead of the first inserted blank. 

3. <LF> does not echo <CR>, thus moving the line to the right. 

APL System errors 

1. Comment lines occasionally have <CTRL D> appended to them 
when written to file. This has to be edited out before 
they can be read again. 

**BG** 

**Cl** 

**Dl** 

2. Certain error messages reset the upper case bit temporarily. **D2** 

3. Some error conditions result in labels becoming global **D3** 
variables. 

4. Some monadic quote errors return to the monitor, eg: **D4** 
.EN 'A B' 

5. Various SYSTEM ERRORS and M-Traps attached. 

RT-11 errors 

1. Backspace echoes AH. This makes APL practically unusable in 
LA36 mode! I have my own temporary RT-11 patch, but how 
about an official one? 

2. APL patch 7, System error on parameter return, does not 
work!! Patches to APL00 attached. 

---~~---------~----~-· 
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ABSTRACT 

A mechanism is described whereby two jobs running under the 
RT-11 FB monitor may share a common set of reentrant sub­
routines, thus reducing the amount of physical memory needed. 

INTRODUCTION 

Although the sixteen-bit virtual address space of the 
PDP-11 is often a troublesome constraint for users of 
all PDP-11 operating systems, its impact is felt most 
strongly in an unmapped system such as RT-11. Where­
as user tasks in a system which supports memory man­
agement may be a full 32K words long, the RT-11 FB 
monitor requires that both the foreground job and the 
background job reside simultaneously in a region ap­
proximately 24K words in size (26K on some 11/03 sys­
tems). This can be a serious problem, particularly 
if both jobs are written in Fortran. 

It's frequently the case that the two jobs use a 
common set of subroutines which are reentrant, and 
which could therefore be shared if a mechanism for 
doing so were provided. Other operating systems 
(RSX-llM, for example) provide a construct known as 
a "resident library", which is simply a region of 
memory containing reentrant code which can be shared 
by two or more tasks. Such systems provide a method 
for creating resident libraries, and for making use 
of information from an associated symbol table when 
tasks which will use the resident library are built. 

RT-11 does not support resident libraries. It is 
possible, however, to implement something which is 
functionally equivalent. This is accomplished by 
putting reentrant subroutines into what the system 
thinks is a device handler (henceforth referred to 
as a "resident library handleroid"), and providing 
a mechanism for telling the linker the addresses at 
which these routines can be found when this pseudo­
handler has been loaded into memory. 

CREATING A RESIDENT LIBRARY HANDLEROID, LB.SYS 

To make an RT-11 resident library, it's necessary to 
do the following: 

(1) Establish the set of routines which will con­
stitute the resident library. Create a file LB.MAC 
which references these routines. 

(2) Determine the address at which the shared code 
will live. 

(3) Use the linker to create a file LB.SAV, which 
contains the resident library code beginning at the 
predetermined address. At the same time, create a 
symbol table, LB.STB, which will contain information 
reflecting the addresses at which the subroutines in 
the resident library can be found when the handleroid 
is in memor:r. 
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(4) Use the information in LB.SAV to create a file 
LB.SYS, which contains the same code, but beginning 
at block 1 (virtual address 10008). 

(5) Whenever a program which will use the resident 
library is built, specify LB.STB as an input file at 
link time. 

(6) When the resident library is required, install 
and load the LB handleroid, ensuring that the code 
is indeed resident at the addresses reflected in the 
symbol table file. 

It's possible to simplify things somewhat, and also 
help ensure system integrity, if a few conventions 
are observed: 

Only one resident library is used at any given 
time. Normally, there would not be more than one 
resident library in any case. 

--- The resident library is always loaded immediately 
below RMON. "INS LB" and "LOA LB" are the first two 
commands in STA~TF.COM. 

--- To protect against inadvertent use of LB.SYS (as 
a device handler, rather than as a resident librarv), 
the handleroid will contain null handler code copi~d 
from NL.SYS. The last word of the LB handleroid (ex­
cept for the last two words, which are used for the 
system's INTEN and FORK pointers) will contain tf)e 
size (in bytes) of this null handler prologue. 

--- LB.MAC, in addition to referencing all ~lobal 
routines which will make up the resident library, 
also defines two global symbols: LBSVER, a version 
number which is always updated whenever a change is 
made to LB.MAC, and LB$ADR, a word in LB.MAC (which 
will therefore immediately follow the null handler 
code prologue in LB.SYS) which contains the value of 
LB$VER. 

--- Any program which uses the resident library must, 
before calling any resident library routines, check 
that: 

(1) The resident library handleroid is loaded 
(2) The version number of the loaded handleroid 

matches the version number defined in LB.STB 
at the time the job was linked. 

(3) The handleroid is loaded at the address at 
which the user program expects it to be, 
based on information in LB.STB at the time 
the job was linked. 

The program which creates LB.SYS from LB.SAV must 
therefore put the following information into LB.SYS, 
beginning at block 1: 



Null handler code prologue 
All code from LB.SAV 
A word which contains the size of the null code 
prologue 
Two words of zero (for the system's INTEN and 
FORK pointers) 

It must also put information into block 0 to reflect 
the size of the LB handleroid, as well as whatever 
other information is required to be present in the 
first block of a device handler. An example of such 
a program, MAKELB, is given in figure 2. 

To create a resident library handleroid, then, one 
would proceed as follows (assuming that STARTF.COM 
contains the commands to install and load LB.SYS, 
and that LB.MAC has been set up appropriately): 

.MAC LB 
ERRORS DETECTED:O 

• E 54 
140002 

. R LINK 
*LB,LB,LB=LB,MYLIB,FORLIB/H:l37774 
*'C 

TITLE LB -- RT-11 RHidont Ll~u•• Definition 

. CILDBL LHADR.LBSllER 

.R MAKELB 
STOP -- LB.SYS handleroid created successfully 

.BOO SY: 

RT-llFB V03B-OOC 

• INS LB 

.LOA LB 

The value used with the /H switch is obtained by 
subtracting 6 from RMON's base address, to take into 
account the space which will be required f ollowiug 
the resident library code for the word which holds 
the size of the null code prologue and for the two 
words needed for the INTEN and FORK pointers. 

To build a job which uses the resident library, in­
clude LB.STB as an input file at link time: 

.LINK/EXE:PROG LBMAIN,PROG,SUBS,LB.STB,FORLIB 

Macro-11 programs should begin by checking that the 
LB handleroid is loaded, and that its version number 
and starting address are what they're expected to 
be. A Fortran main program should be converted to 
a subroutine which is called by a Macro-11 main pro-

Molfule OLDBL IABB . IA86 
. OLOBL ADUIA . IADDS 
. CILOBL CP1I•l I . lCt1PB 
. OLOBL IDATE . !DATE 
. Ill.DBL DIUIB . IDIY 
. DLDBL IFR• IFR 

LBSYER .... . Curr•nt flandl•roid ve1"aion nut1b•" . OLDBL IFW IFW 
. CILOBL flCll•RA lflCl\/R 

LBS A DR . WORD LBS YER . CILOBL flCJUIA lflCIYB 
Ill.DBL PtUl•lB ,....,._ 
OLD BL DCUA INCR 
CILOBL •INITI INITID 

. CILOBL BAOTB . OLOIL ADl•IP IPADDB 
. CILOBL ClllUP IPC,.9 

•ADTB 270 . Fortran iapure •r•• ,aint•r . CILOIL flC!t•IP IPl'IOYS 
. CILDBL IUl•IP IPBU88 
. CILOIL BAl•P" IPYEC 

CILDIL BUIUA IBUIB . Routines fro• FORLIB . 8L08L BAUi" IYEC 
. CILDBL MUIP IYECP 

CILOBL ABB I ABB GLDIL C"-*"I LC,.I 

. CILDBL ADF•I" . ADiH' . GLOIL Cit.. et" LC,.B 

. CILDBL ADF•IP ADDP . DLDIL llOLUA LllOVll 

. CILOBL AtF• AIF . OLDIL CDl•A LNDTB 

CILDBL AL09 Al..09 . CILOIL LEIN LOAD& 

OLDBL 8T"•F I AllFRET . GLOIL BAL•P" LPYEC 

. CILDBL ASS ION . ASSIGN . CILDIL TBL•I LTEBT 

. DLOBL AND• I llTDID . CIL08L BAL•I" LllEC 

. CILOBL BEO• I IRAS . GL08L SALetP LYECP 

. CILDBL CAI• I CALL . GLOIL MXO MXD 

. CILDBL •CLOSE CLOSE . GLDBL "INO "INO 

. CILOBL CLOSE CLS . CILOIL •YRINT NDYlll 

. CILOBL Cl9'•11 ' C,.F . GLOBL ~Ull NHI 

. CILDBL CIC• ' CON\1:1 . OLOBL ~,.," NXT2 

. OLOBL CCU CONY3 . GLDBL ~UIP NXT4 

CILOBL DCO• CONYF . OLOBL DE09 DBJENC 

OLOBL !Cle CONVI GLOBL eoa.JF" 08.JF"T 
. OLOBL.. LCI• . COHVL GLDBL •PUTRE .. UTREC 

. CILOBL CPDelll'I COPY . GLDBL llEU llETB 

8LDBL DATE DATE . OLOIL llWDe REWIND 

. 8LDBL "°09118 DflCIY5 . Ill.DBL DEFe RID 

CILOBL e~L ~LA . OLDBL eEOFIL llWIL" 
GLDBL BAD•I" DVEC . OLDIL 8AVA4e 8AY4110 

. OLOBL DEC• ENCODE . GLOBL BAYllO. Ml/RED 

. OLDBL ENDe . ENDER A . GLOBL BION &ION 

. OLDBL EOL• I EOL . OLOIL -T -T 

. CILDBL EXIT EXIT . OLOBL FDOe STOP 

. OLDBL EXP EXP OLD BL eon a BUIR 

OLDBL ADDe I FAOD CILDBL TBDel TESTS 

. OLDBL eFCALI. ' FCALL . OLDBL TAD• TR ARY 

. OLDBL eFCHN... I FCHNL . OLDBL TYOe YTRAN 

. CILOBL DtF•IB ' FDIY OLOBL -IT WAIT 

. CILOBL •FIO I FIO GLOBL XFFe XFF 

. CILOBL llDF•B8 ' F"°YI CILOBL XFI• I XFI 

. CILOBL i.DF•IS I FllDllOI 

. OLOBL llDF•l1B I F"°V3 

. CILDIL llDF•BA I F"°\14 

. CILOBL llDF•9" . Fl1DY6 I Ott.er reentf"ant f'Outines 

. CILOBL POOF•I,. FMOV7 

. OLOBL PtOF•DA Fl10\IB Ill.OIL E-TR 

. OLOBL llOFeM I F"°~ OLOBL ......... 
OLOBL "°" ...... ' F"°\/R OLOBL LAND 

. OLOBL -•IB I F~L OLOBL LUA 

. OLOBL NGO•A I FNECI OLOBL """9TR 
OLOBL 8"'F•P .. I FPVEC . OLOBL -D6 

. CILOBL BAF•IM FYEC OLOBL TYPE 

. CILOBL SAFUP FVECP 
CILOIL •O£TFI ' OETFIL 
QLOBL •OETRE I OETREC 
QLODL ,n1Ce QOTO ENC 

Figure 1: Example of a typical LB.MAC 
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c 
c-> 
c-> 
c-> 
c--> 
c---> 
c---> 
c--> 
c 
c---> 
c---> 
c-> 
c-> 
c-> 
c---> 
c---> 
c---> 
c---> 
c 
c---> 
c---> 
c 
c 

c 

c 

c 

c 
c---> 
c 

This il'f'Ol1"•• Cl"•et•• •ti RT-11 "h•ndl•roid• which c•n b• us•d 
in the •••• .. .,f'\er •• en RSX-11 "••ident ltlH·•r14 conteinina 
reentrent sultroutinea which can tie ah•r•d tt14 different JObl 
Th• "'h•"dlerotd• <LB. SYS> is pT'oduced fro• the null device 
hendl1T' CN... SYS) 1ntf file LI SAV wtnch. in turn, i• built 
with tl'l1 ltnl1r'1 /H:111111 switch, where the value of 11 11 11 
1• 1qu1l to <R'10N'• It••• adtfr1a1>-6. 

In Ol'dlr to Jrovid• •O•• protection •t•inat in•dv1rt1nt use 
of the handl1roid <•• • handler, rath1T" than 11 a r11id1nt 
libT'll"VJ. O·• handllT'Oid contain• a 11rolagu1 con1i1ting of 
cod• copied fro• th• nul 1 handl1T' In LB. 9YS, the •o1"d 
i-•di1t1lv '"1c1dtng the lNTEN and FOR~ point1r1 contains 
the sit• of tt.ia prolagu• <in b1,1t•al. 10 th•t • P"'Otr•• t•n 
d•t•r•ir'I• •t T'Un ti•• th• •ddr•a• al th• "'•tid•nt libr•r\I 
aection of tt.• h•ndl•rotd. in o"'d•r to conlir• th•t it i• 
indeed lo•tl•d •t th• co.,.rect •dd"'•••· 
Since thia pro9ra• usea SYBLll "'Dutlnet LOOtU. .. and IENTER, 
it'• •dvi••bl• that tt1e U8R not ••ap over it 

IMPLICIT INTEOER (A-Z> 

Ctlf'lr'tON 8Llif.9ZW. ILKSZB. NC ..... LC .... HC~. NltLM. L8LK, H8LI'.. 
NBUF"F C2~6) I LIUFFC2~>. HBUFFC2~> 

AEAl...•B NFU .. E, L.FILE. t-F"ILE 

DAT" ILKB?W. IUl.BZ8/2So. s121. NBLIO., LILI'.. HILI0./3•-11 

DAT" NFILE/l:lllSY NL SYS/, LFIL.E/12111>1< LI 
HFIL.Ell2RBY L.I BYB/ 

Open input fi l•• 
NC._.. • IOETC ( > 
LCHN • JQETC ( > 

BA\//, 

c 
c---> 
c---> 
c 

c 
100 

c 

c 

FUNCTION 0£TN.... C ADDA l 

AetuT'ns content• of apec tftetl word fro• NL 8YS1 on 
exit. ADDR ia •u•ped to point to ne1t •DT' .. 

1'1PLICIT INTEQER <A-Zl 
COMMON BLKSZW, 8LKSZB. NC .... , LC .... HCMN. N9LK. L•LK, .. LI'.. 

NBUFF < 2S6 l, L.BUFF l <S6 >, HIUFF < ;!S6 l 

CALL CDNVRT < ADDI!. BL.IC -D l 
IF < BL.II. EO NBLK l 00 TO 100 
IF l IREAOW < ILKSZW. NBUFF, IUI. NCHN I LT 0 l 

BTOP 'N... SYS T'eed er"'or' 
NBLK • ILK 

OETNL • NBUFF < -0 l 
ADDR • ADDR + 2 
RETURN 

END 

FUNCTION OETU ( ADDR l 

C--> Return• content• of •P•c ified wortl ,.,..,. ~- SAV1 on 
C---> ••it. ADDR ia i.u•p•d to point to n••t woril 
c 

c 

!PPL. IC IT INTEGER < A-Z l 
C°""'°"' ILIO.SZW. ILl<BZB, NCHN. LCHN, HCHN. N9LK. LILK. HILK. 

NB!JFF ( 256 >, LBUFF C '~ l, HBUFF < 256 > 

CALL. CDNVRT < ADDR, IL.K. WOllD ) 
IF l ILi< EO LILI< I 00 TD 100 
IF ( IAEADW ( BLKSZW, L.BUFF. ILK. LC ... J LT. 0 l 

STOP 'LI. BAV read erro-r' 
LILK • BLM. 

HCHN • IOETC () C 

c 
c 
c---:> 
c 

c 
c 

IF < LOOKUP < NCHN. NF ILE > LT O ) STOP 'N.... SYS lookup error' 
IF C L~UP C LCHN, LFJLE > LT 0 >STOP 'Ll.SAV loo•up error' 

Oet fil• para•eters 

NLSIZB • OETNL l "S< l 
PRLSZB • NLBIZB - -4 
PRLSZW • PRLSZB I 2 

LBSTRT • OETLB c "42 
LBSIZB • QETLB < "50 - LBSTRT 
LBSIZW • LBSIZB I ~ 

c---> Open output fil• 
c 

c 
c 

LSTADR • ILKSZB + N-SIZB + LBSIZB + 2 
CALL CONVRT C LST ... DR. LSTBLK, 0Uf1HV 
IF < IENTER < HC~, HFILE. LSTBLK+l LT 0 ) 

c---> Copv handle" cod• fro• null hendl•T' to LB h•ndleT'o1d 
c 

c 

NADDR • "1000 
HADDR • "1000 

DO 100 W • 1. PRLBZW 
100 CALL PVT < HADDR. OETNL l NllDDR l l 
c 
c 
c--> Copv reentrant code fro• LB SAV to LI. 8V8 
c 

LADDA • LBBTRT 
c 

DO '100 W • 1.L.IBIZW 
200 CALL PUT < HADDR, OETL.8 < L.ADDR l l 
c 
c 
C---> WT-lt• 9ut prologue 1i1e, end fill out with zero•• <at l•••t 
C--> two. for the lNTEN •nd FORK pointera l 
c 

c 
300 

c 
c 

CALL PUT < HADDR. PRLSZB l 
CALL PVT < HAI>Ofit, 0 > 

CALL PVT HADDR, 0 l 
IF l "°~ HADDR, BLKBZB > NE 0 l 00 TD 300 

C--> U,date infor .. tton in block 0 of LI. SYS. •nd elate the file 
c 

c 

c 
c 

NADDR • 0 
HAODR • 0 

DO 400 W • 1. BLKSZ" 
VAL • OETNL I NAODR l 
IF ( HAODll EO •so DR HADDR EO "S:;! ) VAL - VAL • LBSIZB • 2 
CALL PUT ( HAODR. VAL ) 

CALL. WllTILI< 

CALL CLOBEC < NCHN 
CALL CLOS£C LCt-w 
CALL CLOSEC HCHN 

100 

c 
c 

c 
c---> 
c---> 
c---> 
c---> 
c---> 
c 

c 

OETLB • LIUFF ( WORD > 
ADDA • AD~ + 2 
RETURN 

SUBROUTINE PUT < ADDR. VALUE > 

Writ•• ward to output file LI SYS Uf •locl cll•n1• 
i• re,utred. current block ia written to lllial •nd 
th• appropri•t• block is r•ad tni ot•e.,.wite. the 
"'•lu• 11 ai•PlU put into th• output •vff•r)1 on 
••it. ADDR i• bu•ped to point to th• ne1t •orll 

I ... LICIT INTEQER <A-Z > 
CO!'V1CJN IL.KSZW, IU<BZB. NCHN. LCHN, HCHN, •LIO.. LIL.I'.. HILi<. 

NBUFF < 2S6 >, LIUFF < 2~b >, HIUFF l 2~b > 

CALL CDN\IRT < ADDR. BL.I<. WORD > 
IF l BLK EO HBLK > 00 TO 100 

IF l HILOI. . OE. 0 > CALI. WllTIUI. 
IF l IREADW ( 8LKSZW. HIUFF, BL.K. HCHN > LT 0 > 

STOP 'LI BYS "'e•d •T'ror • 
HBLK • BLK 

100 HBUFF < WORD ) • VALUE 
ADDA • ADDR + 2 
RETURN 

END 

llUllROUT!NE WllTIUI. 
c 
C---:> Writea cuf'rent output bulleT" to LI. SYS 
c 

t 
c--> 
c---> 
c---> 
c---> 
c--> 
c 

c 

IP'F'LICIT JNTEQER lA-Z> 
Cllt'V10N ILKSZW, BLKSZI. NCHN, LCHN, HC .... NllLK. L8LK. H8LK. 

NBUFF < 2'6 > , LIUFF < 2~ >, HIUFF < 2'6, l 

IF < IWRITW ( ILKSZW, HBIJFF, HILK. HCHN > LT 0 > 
STOP 'LB. SYS write error' 

RF TURN 

END 

6UIROUTINE CDNVRT I ADDR, ILi<. WORD l 

Routine to con'lf•rt an adllr••• to a <bloc•••OT'll> pair (not• 
th•t WOAD rang•• fro• 1 to 2~. not fT'oe O to 2~~>i re,uirea 
• function L9HIFT •hich perfor•a • 1011c•l alilift ar1u••nt 1 
ii value to•• ahift•d· arguaent 2 it shift count (posttiv• 
for left ahtft, n•1•tive lor rt1•t ••tft) 

1'1PLIC IT INTEGER I A-Z l 

ILi< • L.BHIFT < ADDR. -'1 > AND "177 
WORD • < LBHIFT < ADDR. -1 l AND. •377 > + 1 
RETl..MN 

END 

Figure 2: Program to create LB.SYS from LB.SAV 
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gram which first (1) performs the appropriate checks 
and (2) invokes the Fortran OTS initialization code. 
This Macro-11 main program must also define three 
global symbols which would normally be defined by 
the Fortran main program to reflect the options 
specified by the /SW~ (or /NOSW~), /UNITS, and 
/RECORD switches, and a global symbol $$0TSI (in 
PSECT OTS$I) which is used at initialization time 
to set the default USR swap address. [Note: A 
Fortran main program also defines global symbols 
$$0TSC, $$0TSO, and $RF2Al; it appears that none 
of these are used by the Fortran OTS.] In addition, 
the Fortran OTS impure area pointer may need to be 
context-switched (see below). For an example of a 
typical Macro-11 main program, see figure 3. 

INCLUDING THE FORTRAN OTS IN A RESIDENT LIBRARY 

Nearly all the routines which make up the Fortran 
object-time system are reentrant, and are therefore 
candidates for inclusion in a resident library. 
There are, however, a few difficulties which must 
first be overcome. 

It's clearly necessary that a resident library con­
tain only pure code and pure data. The only impure 
parts of the Fortran OTS (other than the OTS work 
area, channel table, and so forth, all of which have 
space allocated from the OTS dynamic area at initial-

TIT\.I . MIN. 

1 Def lne •FQlllTRN• flo1" Fe1"t1"en JO'• 
1 Define •FAOT&• lf ...OT9 con\e1t-••lt:c9'iftl ta !'e,ui1"•• 

. I IF DI' FMJT11 FDll~ 

ltCM.L . D9TAT,. CNTI ... l'llllNT,. EllT 

.Ol..DM. 
Ol..OIL 

. If' DI' FOllTIIN 
Ol..09L 

. Ol..DBL 
.ElllC 

. If' DI' ,.AllTI 
Ol..Clll. 

ENDC 

. al.DBL 

. If' 1W FDllTllN 

LleADll 
1.HYEll 

.. CJTI 
•EIJT 

MOTi 

_,,. 

1 C111•c'•ll •'""••• •• 1••11•11 LI ll•ftlllef'elll 
1 E111oct•ll LI hatuUerotll vo,.ato" ftuMH• 

• ~01"t?a11 DT8 lftlttall1•tte11 1"avttno 
1 Fortl'Oll o 1 l t f"out t no 

II,. - Ullll.. Ullll- D•fault I• I-
. II,. NDP' ..._c... loL.C- D•fauU h /UNIT11: • 
. II,. NDP' LRECL LllECl.•l:IR. 1 Dofault II /llECDllD: 132. 

1 ~ ... , ''•• c•1...-• --> o •• ,.......,. -> s> 

ization time) are $AOTS (which contains the address 
of the OTS work area) and $ERRTB (a table used by the 
OTS error handler). One must ensure, therefore, that 
the modules which define $AOTS and $ERRTB are kept 
out of the resident library. 

The Fortran OTS routines can be divided into three 
distinct categories: 

(1) Those rotttines which, if included in a resi­
dent library, would cause the module which 
defines $ERRTB to be included 

(2) Those which would force $AOTS to be included, 
but not $ERRTB 

(3) All other routines 

Everything in group 3 can be included in a resident 
library using the techniques outlined above. 

Routines in group 2 would normally be precluded from 
being part of a resident library. However, if one 
can arrange to have $AOTS context-switched, routines 
from category 2 can be included. S.ince an address 
within the resident library itself would not be eli­
gible for context-switching, it's necessary to re­
serve a location in low memory (an unused interrupt 
vector, for example) for $AOTS, include a definition 
for $AOTS in LB.MAC, and perform a .CNTXSW before the 
OTS initialization routine is invoked. [Note: It 
may also be necessary to protect this word by patch-

IF DF FOllTllN 
.11111 -D -. DlllC 

PC.MIN 

1 ln&ttali1• tll• 
~a.,.tran OT9 

1 Set UJ Fortran e1"1u.ent J•lfttep 

1 ewe •"oul• neveP 1•t "•"•• llut JU•t in ca•• 
. If' DI' FOllTllN 

. I 

JflP •UT 1 lie Ol I\ 
.11'1' 

. [IJT 
. DlllC 

~: . l'lllNT 
. lllT 

.._.., .l'UNT 
. [IJT ·-: .l'tUNT 
. EllT 

UllSV: . llAllH 

IMITIU<: . IUIW 
H. an:• • 
H.ADO(lt • 
. IF DI' FMJTI 
CNTI .. : . IVTll 

.-D 
. DlllC 

--·-----
/U I 

o. :J3 
. +a, ...,,..,o 

I 19,.iftt e'rPO,. ...... . 

anti ealt 

J 19T"tn• .,.,..,. .. •••t• 
an4 01lt 

""'"' .... ,. ......... . 
anti 01it 

I ILoc- •• T"OCOiYO . D8TAT infof" ... , ... 
. 09TlllT "•'""""'• h•n•l•"" •tae h•"'•· 

anti <ltantl loP alltlr•••> + 6 llloro 

1 an •,.1.-eont ~ l oc' fo'f' 
canto 1 t-e•i ''" t n1 -...OT9 

eulll .. 
..... c ... 
9'.RECL 

~ 
....c ... 
L"ECL 

1 Nu .. •• afl 1/0 c:lilonnol1 nootlotl c•1UtiftT••> . lfl' Dfll' 'ORTltN 

ENDC 

ITMT: DITAT -... SUI -ADD 
ADD 
c .. ... 
c .. ... 

. IF 1W ,.MJTI -CNTI .. 
[NDC 

J "-e1i•u• ... ,.,.. •it• c•/RECORD•) ........... : .RAD90 '.MIN. I 

•IMITILK. lll.IDCV 
H. ADDll, Ill 
NllU 
.... 1 
111.11a 
H. llZI. 112 
-6«R:ZJ,llU 
<Ill>. el.HI/El 
IADVD 
Ill. eLHADlt 
IADADll 

KNTl ... 110 

1 .Ua tlto LI lllantll•••l4 
ltoon lootlotl? 

If not, 1• c..,loht 
1 '•in• to at•T't efl fl•n4l•t"'•i• 
1 '•int to en• of ••n1Uet"oi• ( te 1•• 

••"' cont•tntn1 '"'•l•tu• et1e) 
1 lu., •••t null tlian•l•r coll• 
I I• it: , ... CDT''f'ect ".,..,.,.? 

I' not. 1• co••l•tn 
I• h•nllleT"ot• et COT",.oct •tlll1"•••? 

1 I' not, 1• co.,latn 

1 Conte a t-••t •clll tile ,.,UT'O 81"0a ,etnt:ep 

MlllUI: . -· 0 

.. CJTll:· 

. EN:IC 

.l'RCT 

"'8C IZ 
ASCIZ 
MICIZ 

DT .. I, llW, lo LCL. 1111.o CON 

<IEL>•LI not loa••4 .. <IEL> 
<IEL>•LI v•r•ton incorrect:•<•EL> 
<IEL>•LI a44T"••• wron1 •<1EL> 

ITMT 

Figure 3: Main program used with resident libraries 

36 



ing the monitor to set the appropriate bit in RMON's 
low memory bitmap. Conflicting advice has been re­
ceived as to whether this actually needs to be done. 
In any case, it can't hurt.] 

Routines in category 1 may not be included in a resi­
dent library under any circumstances. Unfortunately, 
nearly all of the Fortran I/O routines are in this 
group. This need not be the case, however. It's a 
result of some non-modularity in the way that the 
Fortran OTS is put together: Most Fortran I/O rou­
tines require a module named EOL; this module calls 
a routine named $$SET which lives in the OTS initial­
ization module, which, in turn, references $ERRTB. 
Inclusion of a Fortran I/O routine in a resident li­
brary would therefore force $ERRTB to be included. 

$$SET was apparently included in OTI since this 
module contains the Fortran error handler, which 

,--
~ '\ 

: ($$SET) )er----
' I I'" --;I 

I 
I 

I 
I 

also uses $$SET. There's no particular reason, 
though, that $$SET need reside there. If $$SET is 
moved off to a module of its own, the Fortran I/O 
routines become part of category 2, and may then be 
included in a resident library, provided that $AOTS 
is context-switched. [Note: Unfortunately, this 
requires that one have source code for the Fortran 
OTS. The programs MAKELB and L~MAIN will be sub­
mitted to the DECUS library and/or will be included 
on the Fall 1979 RT-11 SIG tape. It's hoped that 
an arrangement can be made with Pigital whereby 
replacement object modules for OTI and $$SET could 
be included without violating any software licensing 
agreements.] 

There are two other caveats regarding the use of the 
Fortran OTS in a resident library: First, the fact 
that there will be very few OTS routines in the user 
job area could cause problems with USR swapping in 

Figure 4: OTS change necessary to permit Fortran I/O routines to be included in a resident library 
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applications which make use of completion routines 
and/or certain SYSLIB subroutines. The default USR 
swap address is defined by global symbol $$0TSI. If 
$$0TSI is at or near the start of the user program, 
the result may be that the USR will swap over an ar­
gument passed to a SYSLIB routine such as LOOKUP or 
!ENTER. The USR will also probably swap over the OTS 
initialization module; since this module contains the 
Fortran error handler, a system crash is likely if an 
error occurs in a completion routine while the USR is 
swapped over the user program. Some care should be 
taken, therefore, to either make tho. USR non-swapping, 
or to provide it with a safe area to swap over. 

Secondly, there is a PSECT named OTS$P, with attri­
butes RW,D,GBL,REL,OVR. This PSECT contains a table 
which holds such things as addresses of format con­
version routines. Various OTS modules define differ­
ent entries in this table. If a job which uses a 
resident library requires a module which (1) refer­
ences OTS$P and (2) is not contained in the resident 
library, the user job will have its own copy of this 
PSECT. Although there are some situations in which 
this will not cause problems, it's advisable that one 
avoid letting it happen, unless one has sufficient 
familiarity with the internals of the Fortran OTS. 
OTS$P will always appear in the user job's map. If 
its length is nonzero, however, the resident library 
should be rebuilt to include the module(s) which 
reference OTS$P. 

Space limitations prevent inclusion of a complete 
module-by-module list of all Fortran OTS routines 
with information as to which of the above-mentioned 
three categories each module belongs to. Such a list 
will be furnished on request. 

[Note: All the applications for which Fortran OTS 
modules have been included in a resident library have 
used the version of FORLIL without virtual array sup­
port. It is not known which, if any, of the OTS vir­
tual array modules may be included.] 

SOME RESULTS 

The application for which this approach to imple­
menting a resident library was developed consisted 
of a 16K foreground job and several background jobs, 
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most of which were approximately !OK words in size. 
All jobs are written primarily in Fortran, and are 
heavily overlaid to the degree that additional over­
laying would not significantly reduce program size. 
It was not possible, therefore, to run a background 
job without removing the foreground job. 

To remedy the problem, all reentrant code used by 
the foreground job was moved into a resident library. 
Its size is approximately SK words, of which a typi­
cal background job uses about 3K. S~nce the combined 
size of the present foreground job and the resident 
library is only minimally larger than the size of the 
original foreground job, the reduction in the back­
ground jobs' size was sufficient to permit them to be 
run with the foreground job present: 

Without Resident Library With Resident Library 

RMON 4K RMON 4K 
Res. Lib. SK 

Foreground 16K Foreground llK 
Background lOK Background 7K 

Total 30K Total 27K 

OTHER APPLICATIONS 

A side effect of the use of a resident library is a 
decrease in the amount of space a program occupies on 
disk. A SK word resident library results in a .SAV 
file size reduction of as much as 20 disk blocks (the 
amount depends on how much of the resident library 
code the program actually uses). Because of this, 
even SJ users (particularly those with RXOl-based 
systems) might find it worthwhile to implement a 
resident library, simply for the increase in file 
storage that can be realized. 
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