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August 13, 1979

Ken Demers

MS-48

United Technologies Research Center
Silver lane

East Hartford, Connecticut 06108

Dear Ken:

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'11 have to do. ¥

The various files referred to in the paper (MAKELB.FOR, LBMAIN.MAC,

and OTI replacement object modules for FORLIB) will (I hope) be included
on the fall DECUS RT-11 SIG tape.

Sincerely yours
You will find the poster paper MW
in the back of this newsletter.

Mark Bartelt

UNIVERSITY OF VICTORIA

P.0. BOX 1700, VICTORIA, BRITISH COLUMBIA, CANADA  VBW 2Y2 Department of Physics
TELEPHONE (604) 477-6911, TELEX 049.7222

26-Jul-"79

RE: Simple Bootstrap Loaders for RLOl, RKOS

Dear sir;

vie have a PDP-11/10 with a 32 word diode RUh, type
BM 792-YB, originally containing only the standard DEC
bootstraps for RKO5 disk and TU58 DiCtape. After receiving
our dual kLOl, I devised the following bootstrap for
drive ©

(1) Unload drive ®, wait for LOAD light
(2) Loead drive », wait for RuaDY light

(3) Enter the following code
772/ 12737 {MOV 414,e#DL$CSR)
774/ 14
776/ 174400
1000/ 777 (BR ,)

(2) Start at location 772, the RUN light should flash

and then go out as BR_, ig overlayed by the
HALT in block 1. If RUN stays on, go back

to step (1)

(5) Clear the (end-of-track) drive error by entering
IN ORDER the following code
1L, DL7 13
174400/ 6

(6) Start execution at £, KT-11 should boot,

After an associate pointed out to me that the standard
Digital Bl 792-YB bootstrap of 32 words had six unused
words, RLOl support was added, This was accomplished by
changing location 173156 to 5007 (CILR  FC) from 137 (JMP),
thus increasing the number of unused words to 8,



These eight words were then used as the basis for the
RLOL bootstrap on the BM 792-YB (see attached listing)

START.

173156/
173160/
173162/
173164/
172166/
173170/
173172/
173174/
173176/

5007 (CLr PC)
12737

1a

174400

12737

777

1032

12707

1032

Block 1 of the HIL®1 disk must also be patched as follows
(this should present no problem for kT-1ll users because
the start of block 1 is apparently unused)

Note that the monitor is not patched, hooking a new bootstrap
on the disk will not slter this code.
patch NEED ONLY BE DOz ONCE %

+JH PATC
*DL:
1002/
%1004/
+1006/
%1010/
*1012/
x1014/
¥1016/
¥1020/
x1022/
024/
KL026/
»).030/
#1032/
¥E

H

12700
174400
5710
100376
12737
13
174404
12710
6
105710
100376
5007
763

This means that the
(for BaCH disk)

Digital field service informed me of this trivial f—word

bootstrap for RKP5 drive D.

(1)
(2)

(3)

(4)

Unload

inter the following code (it does not matter where)

b

Start at location 'begin' -- the READ light should

and KslOab drive O

egin: 12737 (1OV 45,8 # RKJCaR)
5
177404

1 (WaIv)

flicker on drive £

Press

HALT, then start at location B.

JTITLE

(It is a zood idea to write-lock the drive firstt)

DLEICE  U01.01

3in
cerely,

Tgiles

i TWO-FART BOGTSTRAF FOR RLOL DISK, /~ BM7I2-YE
T. MILES, DEFT., OF PHYSICS, UNIV. (F VICTORIA, CANADA, 25-JUL-7<

H

7

§

EICE2D MOV

IISK REGIZSTERS

DL$CSR=174400
DL$0A=174404

START OF DIODE EOOTSTRAF

OFFSET=60
FOM=17310040FFSET ;

+ASECT

LOW FART, GOES ON RIL DISK

1000 3

FUVLSCSR, O ‘

F.01 CSK
F'.01 ANNRESS REGISTER

LENGTH OF (IMPROVED) DEC EM792-YE (ODE
COAURART LOCATION FOR 32 WORD DIODE K

b RE S ON HISK TO FATCH
FOINT TD CSR

EVi-0F -TEACK ERRCF 7
MO YET

R FOR TIVICE RECET

1% 18T ero :
EFL 1% d
Moy ERRACE ST ST ;
Moy ¥59 QRO
2% TSTE @¢RO ;
EBFL 2%
CLE FC ?
FURGE S ER KICK2 ;
5 HIGH FARTs GOES IN DIOLE FOM

H

START

(NUTE y

»=ROM

Moy

MO
Moy

EM792~YE

USERS CHAME-

114, C#DL$CER H

¥777B3FULG
FFULGE s FT

[ H

[

Gt TO REAL EOQT

CHRLAYES BR

£ POk FAR

SoTUR BRO
foil 6N THERE

LOCATION 173155 TO $007 [(CLEAR FC3J



CENTRE NATIONAL

DE LA RECHERCHE SCIENTIFIQUE STRASBOURG, LE 18 juin 1979

LABORATOIRE DE PHYSIOLOGIE
COMPAREE DES REGULATIONS

23, RUE DU LOESS
STRASBOURG-CRONENEBOURG
TeL ge) ¥Xap¥ss 29.90.33

B. P. 20 CR
670387 STRASBOURG - CEDEX

FRANCE
Dear Mr. Demers,

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

D. GUINIER
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AFFLICATION  NOTE

er ¢ A FHRTRAN lU lm“ Fros
mted manuscrirts with table of conte

ML 2y

F R KORKR RO ROE OO RO X X KR Y K

COAND R IRIRSCH
FHY .
T LABUhAFOlREQ oy
llU LOESS

ULATION
WIRG- CRONEMEOLRG

RAGRIUIRG FRANCE

1 Introduction @

srinted matier such
for use
and essy

To

of @y marsinations:
lett

ruction

vt

srcf Lhe

st autinor dnded

2, Reslization |

The insut ASCII information iz obtsin from rerforzted cards
or anw file divern bw  EDIT or ecuivalentr for exemrle., ALl the
orerztions sre rerformed on three limes 3

—~the inrut line ! BUFE.

~the residuzl ]Jne ¢ ORESIIN

~the current 1i I COUR
the re;ult af  the different orerztions on the

encountered asnd REEIMN zctuslized. COUR is rinted
et (File to be retrested with EDIT or line =einter

when it hes satisfied 2ll the recuired conditic

2.1, Frogrem organisstion !

The srodrem TEXTE 1s sn overlsaw of 12 module
in FORTRAN IV lzngesge which facilit
SR N2 u1+h Few modificetions. Tt re

1400

1h9 Lrgt

letters,

4. ENTETE ! Ferform the outret of the ssge ronbering

neRcairg,

P FPerform the
with NaDMIS

THITHD s COUR s the

zodustment of B
cnrtob i s

P Determine HADMIS: Lhe cumber of zdm wie of
BUFE o [ATRIEN
- 2 Tetermine  the sosition af  fhe =anchustion

I PoAdd random gEsces
to rerform an right
L. TofAdust affects of
Poencountered af an 1neut
=310, 3 CHANG
indicated

# MNew enﬁnunt@r with
=11
of

+
H
i-
3
H

Construct the

2.7 UOrganisation dis ih bres

/\

CHANGE
z A\

Phrve sl



. 1. CIINTRODUCTION ¢

0 FACILITATE THE EDITION OF PRINTED MATTER SUCH AS ROOKS,
s THESIS » COURSES s MANUALS LIKE "DIRECTIONS FOR USE*ETC,:
’ 18 CONVENIENT TO HAVE AN EFFICIENT AND FRACTICAL AND EASY TO USE
+ 20 FROGRAM TO REALIZE THE FOLLOWING OFERATIONS 3
1 ~THE FORMATTING DEFENDING ON THE REFRODUCTION CONDITIONS §
t 0 MUMBEFR OF LINES PER FAGE,MARGINATIONsFAGE NUMBERING AN SHIFTING
. H) 7O OBTAIN CAFITAL OR SMALL LETTERS.
“El RIGHT MARGIN T 1 Y -

.4 Ineut sarametars §

IN A LLINE
IN A FAGE

INTED PAGE

f1LETE.?

“THE CONSTRUCTION OF THE TABLE OF CONTENTS AN THE SURJECT
NER. OF CHARACTERS [ ANLL AUTHOR INDEXING .
FUB. DAT
FTNL:DAT 2 CRIEALIZATION 3

FTNZ,DAT

FTNZ AT INFUT TASCITY INFORMATION IS OBTAIN FROM FERFORATED
lLFs 2 [VEN BY TERITI OR EQUIVALENT,FOR EXEMFLE.LAJLL
L DFERATIONG 3 FE\F”FHkU ON THREE LINES ¢
H STHE INFUT LINE 3 [RUFED,

RESTIAL LINE ! LRESIDUI
CURRENT LINE I [COURY
I8 THE RESULT OF THE I'IIFFEF\ENT UFERQTIDNS N THE

letters in Lhe

letters {(rrohibided if

Yoword to anelud
word to 1nc]ude

\'FJllf {11.-
NIRh[IL\3 WHEN 1T Ha%

when encountersed

[FIROGRAM DRGANISATION ¢ -

when enoountered

socents 1if the line rrlnt@r 2} lows.,

L] Ve
Eady Outeot listing 5;6—£§§6; ----------------------------- ittt s
TAE " CONTENTS
rax P LONTERT ANNOUNCING FMS-11 FORMS MANAGEMENT SYSTEM
FAGE
TR S T I I
rrerErrees e ey % Digital anncunces the FMS-11 Forms Management System, a comprehensive set
Frer e iae i rEr e st e ey of software tools for developing form applications for Digital's new
T Fa et e e s h s era e /‘i VT100/PDT terminal family.
B e N ; HIGHLIGHTS
Pemer ez e R R ERT- . Type your form directly on the screen - no layout charts or forms

languages.

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

timr res Lothis i,

. Develop form applications under the RT-11 operating system and run
them under RT-11 or its run-time subsets, RTZ and RTZ2/PDT.

+

Avdy Tneat listing !

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



Utilize VT100 features such as 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 used 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

0 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 M"HELP" text

11

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.

0 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 8K 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 tatic 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



0 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.

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

0 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 with 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

FEER TASK e TREK “FOREGROOND |
[ 2% ¥2 #n JoB
FORM DRIVER (IF ANY)
ARTS (BACKGROUND  JOB)
Rr-11  OR F2 B MNITOR

DISK OR OR TUS8
DISKETTE TAPE

CARTRIDGE

7

13

1) The RT-11 monitor schedules and performs I/0 and otiher 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 task asked for what and passing the
results back upon completion.

3) The Form Driver accepts field and form-level terminal I/0 requests
from the application program and performs these by a combination of
its own processing and terminal I/0 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 severa}
reasons. First, it is not inherently tied to any one 1angu§ge (11kg
DEC form) operating system (like ATL), although in its inltlal.ver51on
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
termiral 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-17 on a PDP-11 system with hard disk and RT-11.

In fact, FMS-11 makes the operator-terminal interface of ANY program
easler 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., Forms
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.

14



XM INSTALLATIONS (MU BASIC-11/RT-11 V2)
MINIMUM HARDWARE REQUIREMENTS

A valid RT-11 or RTZ or RT2/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 8K bytes for the Form Driver, and 2K to 12K bytes for ARTS,

(1) The XM version of MU BASIC does nmot allocaste anw user
areas in the lower 28K words of memorw., If MU EBASIC is rnot
to be run in conJdunction with a8 foredround Jobs, there is

depending on the functionality included at ARTS SYSGEN time (Note: This guffic@ent S e ol o ver et versiony vestle
gpplies to Version'T on;y; subsequent Ve?sions may increase in size to ;zz;g:;z: ;:rfz;:zzzﬁ ?ﬁisuziilgéniacifzagin@ ;26;0]1g3?i2
1n91ude more functlonallty:) The following chart summarizes memory re- 2thod (b)) in th S--ll Buff tiel S Vol e '51 (5
quirements for FMS-11 application execution. metho in @ Sma uffer article™ in olume 4¢

June 1979) entitled ‘Overlaw Structure Modificatiorn wnder
XM’3 see note (2) below.
SYSTEM MEMORY REQUIREMINTS FOR FMS-11 FORMS APPLICATIONS

(2) The feormulz for calculating the size of the Sustem lats
Area (8IA) diven in the MU BASIC Relesse Noles does not work
-~ the wvalue rroduced is too smallf an S0A size of
SINGLE TERMINAL 32K bytes * 32K bytes 56K bytes grrroximately 800 words arrears to be necessary for an 8
user system with one sustem buffer,

MACRO-11 FORTRAN 1V BASIC-11

MULTI TERMINAL 56K bytes ¥ 56K bytes - (3) When srecifuing the number of wordsg of e nded memory
irn  resronse to the MUUNFG srodram sromsts a3 o It of =zero
will divide the available XM evenls rer userd? arrroximetelw

¥(ED., Somewhat limited because of FORTRAN OTS memory requirements,) 300, words of overhead is subtracted from each user area.
(Note that the total number of words of extended memory
Form application development requires a valid RT-11 system with at available is total -~ 28Ky not total - 32K.)
least 56K bytes of memory and at least one VT100 terminal. The Digital-
supplied installation procedures require that the development system (4) The %M version of MU  BASBIC runs as 2 virtual Jobs
have at least 2 RKO5s or equivalent disk storage. erohibiting direct /0 rade accesses by an assembly landusdge
routine linked with MU RASIC. Two techrnio have been
OPTIONAL HARDWARE determired for overcoming this restriction’ those interested

s s . mag contact me directlu.
Additional VT100 terminals up to RT-11 maximum for each configuration.

* this can be made available through your local Digital office

#RINTER FORT ON PDT-11

PREREQUISITE SOFTWARE

The POT serial srinter rort should be comratible with =21l

For Application Execution standsrd line eprinter softwasrer without the need for.spec1al
software XON/XOFF support. The FOT srinter rort microcode
RT-11 Operating System, Version 3B or later, or transparently susrorts XON/XOFF bw controlling the setting
of the LFCSR dore bit based on whether or not XON or XOFF
RTZ or RT2/PDT, Version 3B or later. characters have been received, (The microcode resronds to
addresses 177510 and 1775125 making the rort serear as if it
For Application Development had a DL(WLL comeatible receiver CSR and buffers bt these
addresses are not otherwise functional.) In additiony the
RT-11 Operating System, Version 38 or later. EIA data terminal readws sisnal is used to determine @he
cetting of the LPCSK error bitr allowinsg software detection

CRIZohEL OFTRATE of rower offy off liner or rarer fault conditions,
BASTC-T1/RT-11, VERSION 2 When interfacing an LA120, L8120y or serial LALBOy tﬁeﬁ?
terminzls should be set for sutomstic XON/XOFF 3enerat1qn:
FORTRAN IV/RT-11, VERSION 2.1 this is 2 switch/dumser setting on  the L8120 ang  serial

LAL180s and @ SETUF ortion on the LALZ0.

15 16



For maximum throughruty it is recommended that the erinter
sort/terminal be orerated at 9600 baud for an L.A120 or
serial LA180 and 4800 baud for an LS1205 the FM5-11 SFEED
erogram  (or an eauivalent FORTRAN or MACRO erogram) can be
used to chande the default srinter rort baud rate of 1200
haud. (The RT2/FPDT Installation Guide (AA-NPBOA-TC)» rart
of the obsolete RT2/FDOT kity conteins useful I/0 programming
informations as wet unrublished elsewhere.)

INTERFACING & TERMINAL AS LF! IN RT-11 V3B

The following srocedure can be used in lieu of a8 sssden to

modify the RT-11 handler so  that it can be used in
comnJdunction with a serial ASCIYI termimal (such as the LA3Y
or LA3é6Yy interfeced through & DLOWLL family interface.
BEefore bedinning +Lhe #rocedurer the vector and status
redister (esr) addresses of the DL(WI1L corresronding to the
terminal must be determined. These addresses correscond  to
the receiver rortion of the interfaces thes are addusted in
the rateh below since the LP handler communicates only with
the transmitter rortior.

+8ET I.FF CR<retl
+SET LF LCaret>
R FATCH  ret>

FILE NAME~—
XLF.SYSret
*1000/7 200 vectortddrets
X10%4/7 177514 csria: i
X1204/ 1778146 curtés T

XE

For exsmerles the following ratch wmodifies the LF handler for
use in condunction with the MINC srimter sortl

+R FATCH ret>

FILE NAME--—
XLF.6YS<ret
1000/ 200 3245 rels
*1054/ 177814 17652
*¥1204/ 177516 17632
XE

This rrocedure need o
modifies the on-di
tisndler can be coe
COPY /!

1y be rerformed onced it rermanently
L cory of the LP handler. The modified
i to other sustem dishks with the command
E/8YS LF.BYS devi,

17

NOTES

(1) If the DL(VYL1l has been installed 2t the ‘standard’ line
srinter sddressesy a raltcoh is sbtill necessary for the reason
divern asbove. The value ‘204’ would be entered to rerlace
“vector+4:-3 the nmext two limes i the eatch would be
surerfluous and can be eliminated, (If a susdgen 1is to be
rerformed includind line printer surrort in this cases wou
must srecify a non-standard vector address of 204 during the
susgen dislogues 1if a8 terminal is seecified a5 a8 line
rrinter during susdens it cannot also be srecified a8s one of
the terminals accessed vig multisrle terminal surrort.)

(2) When interfaced in this manners the LF handler cennot
detect & terminal rower downr off liner or rarer outl
canditions outeut sent to the erinter under these conditions
will be lost without warnindg.

(3) The standard LF handler does not srovide XON/XOFF
handshaking or form feed emulastiorn. The former must be used
in condunction with an LAL120, L8120 or serial [.A180 if it is
to be run at its maximum  swreed (>=2400 baudi 9600 beud
recommended for LAL20 and LALE0y 4800 bhaud for LS120). The
latter may be wused with an LA34, LA3ZSy or LA3ZS if the LF
handler is to emulate the form feed Tumction not rresent on
these terminals? this is necessary in order to det rrorerlw
radinated FORTRAN or MACRO werosram listings. The Small
Euffer article by Fred Zagas in Volume 436 (20 Julw 1978)
entitled ‘LA180 and LA3ZS Suerort’ contzins soudrce code
modifications to the LF handler for these surroses that can
also be arrlied to the uncommented source distributed in the
V3K hinare kit this can be made available, perhaps at a._
slight fee, from your local Digital office.

- B
SYSGEN PROCERURE oMISSION (RT 11 v3, V3B)

jon in the RT-11 Sgystem Generat}og
sters to be followed at_the egg othe
jy created monitor

rocedure to make the new t e
sgssentis active one. Immediatels gfter renam1;s tZieated
cgrrent sYs files (rade 3-29)y if the neuwly e,
flI?ioro ;s to be made the one booted at vol::e bgng/HooT
the ied via e

vs should be recorie :

Yo boztStriz bigzitiony if the newls created monltg: ::z
COSTZZEA the previously active monitor of the same nam
re

sustem should be immediately rebooted.

There is a serious omiss
Manuasl resgardind the

sult in strange
ither of these sters CaDn re
o to'?o i;e newluy created monitor has rerlaced 3
' ith the same name.

Failu
crashesr t .
rreviousls active monitor W

gy be
his information to any customers who m3

late t
Flease T ation.

attempting 3 suystem dener
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LINE FREQUENCY CLOCK ON PDT

All of the FI'T-11/150s I have encountered in the field have
had their 1line freauency clocks disabled., One result of
this is that the FMS5-11 SIS UETP prodram hands immediately
after being runr and I susrect that MU BASIC-11/RT-11 V2
would behave the same way. The state of the clock can be
easily determined by issuing the RT-11 TIME commandi if the
time prints as all zerose the clock is disabled.

To enable the clocks remove the POT tor cover by removind
the two screws a8t the uprer left and urrer right of the bachk
of the FDT cabinet. A small rectangular rack of switches
will be found on the tor of one of the PIT modules. To
enable the line frecuency clocksy switch number 2 should be
moved from the ON to the OFF rosition.

To avoid rroblems with any sustem or user software which may
recuire the clock beind enabledyr it is recommended that
customers be made aware of this condition and its diadnosis
and cure.

COPYING DISKS USING DUF (RT-11 V3B)

Copyinmg disks using [DUF has several advantades over wusing
FIF:

(1) the target disk need not be initialized

(2) the bootstrar (if anw) and volid/owner information are
coried alondg with the files

(%) it is faster thanm PIF if 3 large number of files are
beind coried (multirle directory rewrites are avoided)

To wuse DUF in this manners rur BUF exelicitlei  when the
asterisk arrearsy ture in the command lines as below. UWhen
‘econtinue?’ asrearss dismount the swstem disky mount the rnew
disks then tuse a Y followed bw 3 carriadge return, When the
oreration is comerletedy DUF will sromet with ‘insert sustem
diskrAre gou readw?’’ at this roint, dismount the rnew disks
remount the sustem disk, and thern twre Y followed bw a3
carriadge return.

If the USR has been set NOSWAF before running DUFy multiele
dicks may be coried without having to remount the sustem
disk hetween each corw oreration (this mas not be oraerable
in 8K words). The /W osrtion must be used to coerg the first
disk; when the ‘insert swstem disk...’ message arre37Sy
respond Y even though the sustem disk has not been
remounteds for examelel
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+SET USR NOSWAF

R DUP

XY :A=DY1s/I/W

continue?Y

Insert system diskiAre wou ready? Y
XDY$A=0Y1:/1/Y

AOY tA=NY13/1I/Y

Xx~C (remount sustem disk before "C)

NOTE?! Whern corying flosry diskss care must be tsken to
ensure that the disks are formatted inm the same dernsitui if
raty a8 invalid trarnsfer will take rlacer but no warning
messadge will he issued.

USING EXTERNAL FIELD SEFARATORS (FORTRAN IV/RT-11 V1C,V2,V2.1)

The oreration of FORTRAN formatted I/0 when using external
field serarators (see rade 6-17 of +the FPDIP-11 FORTRAN
l.anguage Reference Manual) can give unexrected resulls when
the FORMAT contains X or T field descristors, As an
axameler consider the followinmg two FORTRAN statements!

ACCEFT 100:IsJ
100 FORMAT(I4s2Xs14)

If ‘1r123’ is enteredr I will be assidned the value 1y and J
the wvalue 3! Usage of the T field descrirtor dives eauslly
unexrected results.

It is recommended that X and T field descrirtors be avoided
in FORMATs that will he wused with external field serarators.

VIRTUAL ARRAYS (FORTRAN IV/RT-11 V2, V2.1)

When imstalling FORTRAN orn a8 32K word FOF-11 with memory
marnzgement hardware (e.dg.y a3n 11/34 or 11/60)s it should be
noted that there are 4K words of extended memory availshle
that can be used for arraw storadge via the FORTRAN VIRTUAL
statementy with very little time or srace overheadi for such
sustemsys build the FORTRAN library with the VIRNF module,
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RT=-11 MARKETPLACE

MULTICEPT C ORPORATION

201 West Pine Sest  Rome, New York 13640 {318) 3371000

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 MACRO-11 and provides
the control of input and output of data to and from the data base as
well as the wmaintenance 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 emall, 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, delete files,
rename files, expand or contract the size of files, and provide access
to data records by a variety of methods. Requests to ¥M-11 are easily
incorporated into the application program by means of simple function
or subroutine calls.

If anyone is interested in the above product, please contacts

Robert A. McKie
MultiCept Corp.
201 West Pine St.
Rome, New York
13440

315 337-1000
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SPR'S

Y3 VE : 57; EM P OR ' .
RP-11 Ivas— | BASIC-11
[{ w~ )

Mame: Ron Trellue - 1523

mam:  Sandia Laboratories REPORT TYPE PRIORITY
P. O. Box 5800 4 sorTwana ennon 0 wow
aponsss:  Albugquerque, NM 87185 O oooumenranon saron Gt stanoano
O mouny’ . S =
L 20 [ ron YOUR NFORMATION/SUGGESTION
SUBATTED BV: PHONE: GAN THIE PROBLEM S5 AEPRODUGED AT WRL?

Nick Bourgeois (505) 264-8088 T ves kX w O _
eac TAPE O Hx’:r:::%y‘ x emlnﬂnl-ntmwtl!nuuannnnlvutnincq veo O

. oecTase [ oTHER, PLEASE EXPLAN IN PROVIDED SPACE SELOW. . .
CPU TYPE SERIAL NO. MEMORY SZE DISTRIBUTION MEDIIM GVETEM ORVICE DO NOT PUBLISH

- 11/34a 807 64KW RKOS RKOS

A LINPUT # 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 VO2=03N--svmir-rreomic ores e
OFTIONAL FUNCTIONS (ALL» NONEs OR INDIVIDUAL)?

C e e SRS SN PREPS S P S

READY

OLD TEST - = = smvremmemmrm o maes e o mas S s s man T
‘READY.« - - - e e e
SLIST :

TEST- - 11-JUL=79 12345826 - - o com - - oo
"100 REM TEST.BAS -~ -  NAB 11-JUL=79/- ~----=---
110 REM TEST SEQUENTIAL FILE 1/0 (STRINGS)

120 IZ=TTYSET(255L s 2BTL) ~vm: wwmisommms e o morie ciwomsommsrn

130 FOR I%=1% TQ 255%
140 OFEN ‘TEST’ FOR OUTPUT-AS FILE #1 -~ o=~
150 J$="*
160 FOR JX=1Z-TO IZorowonmrmrmmmnnsmmmrons mmms sms e o
170 J$=J827+"

C1BO NEXT -J% - = s oo e - -
190 PRINT #1:J$
200 CLOSE #1 - - - --- e
210 OFEN /TEST’ FOR INPUT s FILE *2
220 LINFUT $27K$:  « croremmmmmmsmenn s s onemans s amme s
230 PRINT IZ

2240 IF JE=KS THEN-260 - s s mima s e o
250 PRINT LEN(J$)sLEN(KS)
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280 CLOSE #2-- - cmmm e o et e e e
270 NEXT I7%
2BO KILL: - TEST (= =+ mermmrmacee ccmomaecmmn <o cmmmeem o smomeme

290 END
READY
RUN - oo e e e e e me e an
TEST 11-—JUL 79 12'45’46
1
D o e e e et ¢ e e e e o o e s
3
;4_,_”.-.4 A e e nm s e at A e a L e im et e m e e ame . amm—— e o
5
.-.6-, A . ¢ P e et e . S A 1 o st o+ 5t ot + 1wm t o me ot 2 &
7
.B-....... - ere mmaa v - e e e - e cewen PR
9
10 D R e R T U R . nmmme e wmm. mu e
R 7 e
97
9B ---zmamaizozaioasasoaeoiinaceiTes
9?9 mmeee s snnes
100 --zrrov-mens Srrmeversveeras e
101 e . -
102 ——— ==
103 ) e e e g e e
104 -~--mmeon Trne R rsere et amer fee -
105 PLINE TOO LONG AT LINE 220
< 106z mmmrremmomressonase - 134
107 134 - - - 0 R,
—108 o ——s -PLINE TOO LDNG AT LINE 220
109 . 135~ o - e i e e e
“130 - v eezmemmamanmea e eanne e e e e 135 1
111 PLINE- TOO LONG AT LINE 220-- -
b B YT 7 .
113 T136 - S
—114 = e === PLINE T0O LONG AT LINE 220
115 . 13T o e
R R T 7 3
117 ?LINE TOO LONG AT LINE 220 -
118 oo s -erz- 138
119 138 - )
~ 120 — - ?LINE TOO LONG AT LINE 220
121 139 = e e I
(5 -1 SR 139 5
123 7LINE TOO LONG AT LINE 220
124 .- 140
NS 1Y PP PLINE TOO LONG AT LINE 220
185
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PH E
NAME  Geoffrey R Grinton ] ONE 53 429 1511

I 0A%%7/19

! COMPANY NAME & ADDRESS  State Electricity Commission of Victoria

Howard Street, Richmond, 3121, Victoria, Australia

!
COMPUTER _ |MEMORY | MASS STORAGE OTHER OPTIONS SOFTWARE SPECIALIST
11/34 96 KW RKOS .
. SYSTEM PROGRAM & VERSION [MONITOR & VERSION DOCUMENT l CODE IPAGE
. FORTRAN V02.1-5 RT-11FB(S) VO3B-00I DEC-
ATTACHMENTS: TELETYPE OBJECT SOURCE
5] prinvour 3 rare ] 7are [X] USTING  [3x] EXAMPLE

DETAILS OF QUESTION, SUGGESTION, PROBLEM, OR CORRECTION -~ PLEASE PROVIOE A COMPLETE DESCRIPTION AND ATI'ACH

PERTINENT SUPPORTING MATERIAL

Compiler generates incorrect code:

The FORTRAN compiler generates incorrect code when floating an

integer in a statement which refers to an array element.

The simplest case which shows the error is -

REAL B(1)

A=I-B(J)

END

The attached terminal output and listing demonstrate the problem.

FORTRAN 1Y veneracved Code Fur Pvoegram Unit . MATN

i Statement #0002

000004 MY #:7, @SAOTH
000012 ML 0GPy
0000220 A [t
000027 ASL @6
000024 MOV Ly (SP) 'h
000030 JER PC, SCVTIF
0000334 MOV (GPYE, RO < ":f "‘ stack ".“ i
000036 MY RGO, (5 :‘ ‘!
00004 MO A RD Y, () HeT a3
000046 SR Pe, S50 ‘ agsvmes.
00005 MY e, A
0000%4 MOV (Lt ) &, e

Statement #0003
000062 Fivi FRA0TS
0000645 WG
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R-012345
R-012345
R~01234%
R-012345
R-012345
R--012345
R~ 122345
R- 1345
R~ 122345
R~ 12'134%
R 12345
R- 1223495

R 012345
R-01234%



135&&1{77.‘\‘3 SYSTEM T~ T T[VERSION. " TEYSTIM PROGRAM OR DOCUMENT TITLL IVERS;’VON OA DOCUMERT PART NG, DATE
LT | v33 FOITTIRAN 2.1 e-286~7
(SEE EXAMPLE IN INSTRUI“TIONS) ) OEC OFFICE DG YOU RAVE SOURCES? ves D
}‘\)""N I RELLUE / ][)—23 /‘91—[’5 no [
NAME: - NE - ~ e .
] : . s REPORT TYPE PRIORITY
save SanDiAa -ABCRATCRIES
l E)‘ . ¢ r X soFTwARE ERROR 3 row
=) i
!ADDRESS: P (‘ tgcx N E 7 D DOCUMENTATION ERROR D STANDARD
! HL BUQRQL'E R Q LE N M 0 vauRy D rign
| 2P 87185 [2) FOR YOUR INFORMATION/SUGGESTION
SUBMITED UV PHONE N -‘ CAN THE PROULEM BE REPRODUCED AT WILL?
Micr, Booregors 264-EdEE ves X no [
ATTACHMENTS COULD THIS SPR HAVE BECN PREVENTED BY BETTER OR r
neaa TAPE FLOPPY DISKS USTINGX\ MOCRE DOCUMENTATION? YES D NO L
LECTAPE [ OTHER PLEASE EXPLAIN IN PROVIDED SPACE BELOW. o
CTPU TYPE SERIAL NO, MEMORY SIZE DISTRIBUTION MEDIUM SYSTEM DEVICE DO NOT PUBLISH
= . i . . Yu
B 7 | u/3A | CHKw 7S RK 5 L

=7

FIRETRAN 2.8

TEST LEING

£ CHE LINE

QME LINE

AL £ OME LINE

ZIRGE AUURNCE TYD LINES

TEPY: HCE TUD LINES
8558 & E!'TIE“‘EMBESN;XY PAGE

DOLLAR 51581 INMIBIT (ARRIRGE RETURN
DOLLAR SIGNS
IGis
END (F TEST

TEIT LSING FORTRAN 2.}

C‘ HEXT PnGE
Ag.— NEXT PhGE

CATRIACE RETURN
ARRIAGT RETURN
LS AND DCLLAR STGN:

3
ol

fron

s
vALUS n"D JOLLAR SIG

Corepce comrhor works wity FORTRAN
2. ;75 AND  NOT W TH TORTRAN 2.1
WHEN  USING THE CHLL /}SS)GN
SUBRCOUTING .

INAIBIT CARRINCE RETURNPLUS AND DOLLAR SICN:PLUS AND DGLLAR SIGNIPLUS AMD DOLLAR §

73
=
z
o
153
<
b
«
B
k)
w
P
©

E\D UF TEST
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DATE

[OPERATING SYSTEM VERBION EVSTEM PROGRAM OR DOGUMENT THTLE VERSION OR DOCUMENT PART NO. _
RT-11 f\/BB T-3 -7
{SEE EXAMP_E N msrﬁuc'noms) DEC OFFICE ‘,ﬁo YOU HAVE S8OURCES? Yyes
E: Ron TrELLUE / 1523 ALBx o
FRM: _ REPORT TYPE PRIORITY
Sanpin LABoRATCRIES O sorrware erron O ow
avoress. P © Box 5 8¢¢ [ pocumenTaTION ERROR I stanoaro
ALpuauERAUE, NIVl 87185 |0 waumv B ant
ap: 5
SUBMITTED BY: PHONE: . cDANiIO:E mo::: ::;E::omo AT WiLL?
Nick Beuresers 264-5488 ves K o O
ATTACHMENTS COULG THIS SPR HAVE BEEN PREVENTED BY BETTER OR
MaG TAPE FLOPPY DISKS USTING, MORE DOCUMENTATION? ves I wo
DECTAPE [] oTtHER _E2HQ T EXPLAIN IN PROVIDED SPACE BELOW.
CPUTYPE senw_ NO. MEMORY SZE DISTRIBUTION MEDIUM SYSTEM DEVICE DO NOT PUBLISH
11/34A l o7 &4 Kw RKgS 1 RK¢S L
AN ATTEMPT To use IRCVDW i~y A FOREGROUND
JoB cAusEs THE SysTEm To #HALT. NoTe v THE
ENCLOSED  FPHOTOGRAPH o6F THE CONSOLE SCREEN
THAT THE PC  SHows @PI3HPT7L  wren THE
PROGRAM WAS woADED pT |1555Y.
OFERATING SYSTEM VERSION | SYSTEM PROGRAM GR DOCUMENT TITLE | [VERSION OR DOCUMENT PART NG, DATE
[ rRT-11 38-00 | MACRO T 03.02B 4-Ju
BEC OFFICE 36 YOU HAVE SOURGEST
NAME: Daniel Smith Waltham (S. Simpsoqj ves "
FiRM: Eve Research Institute REPORT TYPE/PRIORITY
. 1| [HEAVY sysTEM IMPa:
20 Staniford Street PROBLEM/ERROR 2| |MoperaTESsYSTEM 1
ADORESS: Boston, Mass. 02114 SUGGESTED ENHANCEMENT 3| MINOR SYSTEM IMPAC
OTHER a. NO SIGNIFICANT IMP,
CUST. NO: 00 O ( $ L{‘ IS DOCUMENT A TION/SUGL
SUBMITTED BY: PHONE:
Daniel Smith 617 742-3140 x 260 CAN THE PROBLEM BE REPRODUCED AT WILLT v:sEl Ne
ATTA‘;HMENTS o
MAG TAPE D FLOPPY msusD Llsﬂus[g DECTAPED :E.:.J.::RT:::;?,:;;E::z:::::;i’:TED =Y vssD NC
oTHER: PLEASE EXPLAIN IN PROVIDED SPACE BELOW.
CPU TYPE [ser1AL NO. TMEMORY SIZE | DISTRIBUTION MEDIUM TSYSTEM DEVICE TCo NOT PUBLISH
11/40 | RKOS RKOS

Problem A (relatively serious)

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

The
instead of to ##S.

The combinations eliciting the bug are har

are completely reproducible.

One exmmple is

effect of the bug is thet the ?-argument gets set to BLANK

to characterize but

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

called by

TEST 1,2,3,FOUR=4
26

elicits the bug
(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.

Because the problem is dependent on the keywords used (among other
things), this problem has caused some serdous 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 cluse trouble makes it very difficult to bypass the problem
except by avodding 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 thigdisdoiraduth A5 SAFRER 35 JMACRO.

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 11
on, Lhen offs, (e.g. BIS #4000,CLK.C;BIC #4000,CLK.C). The counter
increment occurs when the bit is cleared.

MACRG

1) If .MACRO FOO I,J,K,?X is invoked by the c¢all FOO A, there are
still four arguments as far as .NARG is concerned.

2) If JENABL LC, lower-case acrguments can be passed to macross
however, lower—case strings within the body of a macro definition will
still be converted to upper case.

PDP-11

Double~precision notes

The sequences ADD #-1,RO and SUB #1,R0O are not identical in effect.
The effect on RO is the same, but the first instruction will set the
dcarry” bit and the second will not. (This 1is in accord with the
interpretation of C as a "“borrow" arfter 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 anabled, each interrupt from the 50 Hz. clock takes about 0.4
milliseconds (!) to process.

This was determined by running a simple FORTRAN program (TRY&OH.FNR)
which includes the loop

DATA IPANEL/%"116176/

200 CALL IPOKECIPANEL,"177776)
CALL IPOKE(IPANEL,"16)
GO TO 200

which flips the panel "sync out" bits as fast as the loop runs (about &4
microseconds, incidentally), and ohserving the result on a scope. 0.4
millisecond gaps, synchronized with the line, are plain. (Note, however,
that they occur at a low priority, i.e. 6).

«INTEN register oreservation

It appears to be an undocumanted-in-version-3 fact that after an
JINTEN call, R4 and R5 are available for use (i.e. .INTEN saves them and
the RTS PC from .INTEN restores them).

This conclusion is based on the following observationss

1) The .INTEN call expands into a JSR RS, . . . thus saving RS
2) The first Instruction in the INTEN routine is a MOV R4,-(PC), saving R4;

3) .SYNCH expands into a sequence beginning with MOV address, %4, Also,
the text notes that a successful SYNCH request alters R4 and RS.
Therefore, if .SYNCH is to appear in an interrupt routine, 24 and
R5 must be saved and restored. If this is not done automatically,
i1t is not clear how it is to be done—— especially since the SYNCH
description warns that nothing may be pushed onto the stack between
INTEN and SYNCH. Notice that the example shows no user code for
preservation of R4 and R5.

4) In the vers;on 2C manual, the INTEn and SYNCH descriptions refer to an
appendix H, which does not appear in the version 3 manual. H.t.2
states that .INTEN preserves R4 and RS,
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Tape Compatibility, VO02-0i and V0O3B3-00

Page 1-31 of the V3B Advanced Programmers Guide statest
The fila-structure handler searches through file names . . . The
algorithm used {s compatible with the DIGITAL standard. It allows
tapes written under RT-11 VO2C and sarlier versions to be read hy
VO3 and later versions and matched {these tapes Adon’t have a dot to
separated the file name from the file type).
The statement :n the V3 manual (p. 1-25) is more explicite

e o . it allows tapes written under RT-11 V02, VO2B and V02C to he
read and matched . . .

#hat this appears to mean in nractice is that, running VO3B with a
V02-01 tape mounted on (say) MTi:, commands such as
.COPY MT1:QXZ.FOR RKOt
‘ i BoVﬂLS(
.TYPE MT1sNOTES.NNC
will work.
The reason for this note {s that
.DIR MTI:

will pot work: it rewinds the tape, reads forward slightly, and causes A
. processor halt.

One way to find out what it on a V02 tane while running vn38g is
. +COPY MT1tx,* NL:z

and noting the "Files copied:" messaqq.~ This makes oanly nne pass over the
tane and iIs, in fact, faster than nsing V02 and doing

LR PIP
*MT s %, %/L

which aopears to make two.
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[CPERATING SYSTEM VERSION SYSTEM PROGRAM OR DOCUMENT TITLE | VERSION OR DOCUMENT PART HO. DATE -
RT-11 V3B APL-11 v1.d0 1-AUG-79
(SEE EXAMPLE IN INSTRUCTIONS) DEC GFFICE DO YOU HAVE SOURCEST  ygg| |
NAME: UK no Kkl
N Bevan REPORT TYPE/PRIORITY D 5 .
FIRM: s .
National Physical Laboratory
[ D PROBLEM ERROR D 4.
ADDRESS: 8 DNACS 53 SUGGESTED ENHANCEMENT &] 3.
Teddington, Middx, TWll @LW [ ormen ]2
England []L
SUBMITTED BY: PHONE: CAN THE PROBLEM BE REPRODUCED AT WILL? -
N Bevan p1-977 3222 ves[] weld
ATTACHMENTS
COQULD THIS SPR HAVE BEEN PREVENTED BY
mac TaPE [] FLOPPY DIsks[] LISTING (R BETVTER OR MORE DOCUMENT:TI‘(IBN‘! ° YES D NO D
DECTAPE [] OTHER .. PLEASE EXPLAIN IN PROVIDED SPACE BELOW.
CPU TYPE SERIAL NO. MEMORY SIZE | DISTRIBUTION MEDIUM SYSTEM DEVICE

11/10 g404101 | 38KW floppy RK

Lno NOT PUBLISH E
i

APL-11 is generally an impressive system, but has one or two
shortcomings which limit its usefulness:

1. The symbol table is ridiculously small. 808 bytes leaves room
for 65 symbols with an average length of 4 characters. This
sounds adequate until seen in terms of ten functions, when it
means an average of 5.5 symbols each for variables and labels!
Given the modular use of functions in APL this is a serious
restriction. As it is difficult to decide what the optimum
value would be, what is required is a command to set the
symbol table size in a clear workspace, of failing that a
patch or LINK option to increase the size.

2. APL-11 is a faithful implementation of APL\36%, but leaves
somethingy to be desir2d in coempzarison with current-day
systems. One or two minor additions would make it far easier
to implement functions developed elsewhere:

a) Monadic .FM (format), similar to monadic quote but
producing an array rather than a vector.

b) .XQ as an alternative to .EP.

¢) Diamond (or overstruck <>) for proper multiple-statement
lines.

d) Quad variables as alternatives to I-beams.

e) Dyadic format, more difficult to implement but extremely
useful. The conventional alternative of an FMT function
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 V3B 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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Tt 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 18 library which could
be adapted and distributed via DECUS?

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:
YREAD filename objectname(s)

so that the functicns required car be retrieved from a

library file.

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

5 facility which would be particularly valuable in APL-11
(which probably has many inexperienced users) is the
JOBSERVE command ta show the intermediate values of traced
statements.

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.

18. 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.

7. RT~11 allows filenames starting with a digit.

11. Could "VAR .Q0Q 'Prompt'" be used to allow input on theniigﬁﬁligf?
Language errors
1. It is not possible to rotate a single element: Ll VA
1 .RV1
2. It is not possible to rotate a vector by a l-element vector: **A2*%*
(1 .RO1) .RV 1 2 3
File 1/0 problems
1. With an RK system: )ASSIGN 1 DX1:TEST.DAT
sometimes gives: DEVICE NOT FOUND
unless DX is loaded.
2. Documentation of .PT is confusing: 1 .PT 5 LS : VAL
sets the pointer to 5, but returns value 4!
3. )ASSIGN does not close a channel which is already open. *kB 3Rk
4. )READ does not replace existing functions in the workspace. *ABLHK
5. 1 .IQ 1 reads 1 line rather than 1 character as documented.
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6. An underscored letter written to file as an ASCII character

is stored in APL internal format when in LA36 mode.
Although not

accessable from APL, what is the effect of:
JASSIGN 1 DK:12,DAT ?2?2?

Line editing errors

1. When editing function header the dummy line number: [4]
is omitted, thus misaligning the editing pointer.

2. If a b;ank 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 }ines occasionally have <CTRL D> appended to them
when written to file. This has to be edited out before
they can be read again.

2, Certain error messages reset the upper case bit temporarily.

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

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

5. Various SYSTEM ERRORS and M-Traps attached.

RT-11 errors

1. Backspace echoes "H. 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 APL@A attached.

**BG**

*XCTkk

*¥D]**

HRD2XE

*XD3 KK

*¥DAKK

*EDG KK
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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 1is 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-11M, 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 1s 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 memory.
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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 STARTF.COM.

-—- To protect against inadvertent use of LB.SYS (as
a device handler, rather than as a resident library),
the handleroid will contain null handler code copied
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 the
size (in bytes) of this null handler prologue.

~——~ LB.MAC, in addition to referencing all global
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 LBSADR, a word in LB.MAC (which
will therefore immediately follow the null handler
code prologue in LB.SYS) which contains the value of
LBSVER.

--- 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 O to reflect
the size of the LB handleroid, as well as whatever
other information 1is 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 handlercid, 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: 0

.E 54
140002

.R LINK
*LB,LB,LB=LB,MYLIB,FORLIB/H:137774
*°C

_TITLE LB -~ RT-11 Resident Library Definition Module .OLOBL 1ABS

. GLOBL LBSADR, LBSVER
LBOVER = 1A

LBSADR: . WORD LBSVER

. QLOBL 8AOTS

SAOTS - 270

Fortran impure area pointer

1 Routines ¢from FORLIB

OLOBL ABS 1 ABS
.QLOBL ADFS$IM 1 ADDM
.QLOBL ADFSIP . ADDP
. QLOBL AIFs 1 AIF
.QLOBL ALOO 5 ALO
.QLOBL BTHSF s ABFRET
.QLOBL ASSION . ASSION
. CLOBL  AND® + BITDID
.QLOBL BEGS 1 BRAS
.OLOBL CAIs 1 CALL
.QLOBL SCLDBE , CLOSE
.QLOBL CLOSBE 1 CLS
.QLOBL CMFSIl ; CMPF
.QLOBL C1iCs 1+ CONV2
.OLOBL CClse 1 CONV3
.QLOBL DCOe 1 CONVF
.OLOBL ICle + CONVI
.OLOBL  LCIs 1 CONVL
.QLOBL CPD®SM , COPY
. OLOBL DATE 1 DATE
.OLOBL MODSM8 , DMOVS
.OLOBL SDUMPL 1 DUMPLA
.QLOBL SAD®IM . DVEC
.OLOBL DECS 1 ENCODE
. OLOBL ENDS 1 ENDERR
.QLOBL EOLS 1 EOL
.QLDBL EXIT 1 EXIT
.QLOBL EXP 1 EXP
. QLDBL  ADDs 1 FADD
.OLOBL SFCALL s FCALL
.@LOBL SFCHNL + FCHNL
.QLOBL DIFel8 4 FDIV
.QLOBL FIO i FID
.OLOBL MOFeEB8 , FmMOVi
.QLOBL. MOFS1E | FMDVR
.QLOBL MOFSMS ; FmMOV3
.QLOBL NMOFSSA 1 FMOV4
.QLOBL MOFSSM , FMOVS
.QLOBL MOFsIM 1 FMOV?
.QLOBL MOFS0A  FMOVB
. QLOBL MOFSMA | FMOVY
.GLOBL MOFSRA ; FMOVR
.QLOBL MUFSIS . FMUL
. GLOBL  NODSA i FNEQ
. QLOBL 8AFSPM ; FPVEC
.QLOBL BAFSIM . FVEC
. GLOBL @AFSIP | FVECP
.@LOBL ®QETFI ; OQETFIL

CLOBL #QGETRE : QETREC
.QLOBL  JumCs i QOTO

Figure 1:
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1 Current handleroid version number

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

.BOO SY:
RT-11FB VO03B-00C
.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 following
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-

1ABS
.GLOBL ADISIA 1ADDS
.OLOBL CMIeII 1CMPB
.OLOBL IDATE IDATE
.OLOBL DIIeI8 1Dlv
. LOBL 1FR$ IFR
.OLOBL IFWe 1Fu
.QLOBL MOISRA IMOWR
.QLOBL MOI®IA 1MOVS
.OLOBL MUIeIB LV
.QLOBL DCISA INCR
.OLOBL SINITI INITIO
.OLOBL  ADIelP 1PADDS
. QLOBL ChmIelP 1PCMPS
.GLOBL MOISIP 1PMOVE
.QLOBL.  SUIeIP 1P8URE
.OLDBL BAISPM IPVEC
.OLOBL 8UlslA 18UBS
-OLOBL  BAISIM IVEC
.QLOBL BAIsIP 1vVECP
. QLOBL  CrLeM] (X1, 234
.QLOBL  CrmLelIM LcHPs
.QGLOBL MOLS1A Lmove

. OLOBL  CDIeA
.OLOBL LEGS LOADE
.QLOBL BALSPM LPVEC

'
+
l
[
i
[
'
:
i
'
)
[
'
i
'
)
)
[
'
[
i
]
'
1+ LNOTS
'
’
.GLOBRL TELe1 1 LTEST
+
i
i
1
)
'
[
|
‘
‘
’
i
[
[
'
'
i
'
’
|
'
)
'
i
i
i
i

.OLOBL  BALSINM LVEC

L QLOBL  SBALSIP LVECP
.OLOBL MAXO MAXO
.QLOBL  MINO MINO

. OLOBL  SVRINT NOVIR
.QLOBL NMIsll NXT1
.GLOBL NMlsln NXT2

. OLOBL NMI®iP NXT4
.QLOBL DEOs OBJENC
. OLOBL SOBUFN OBUFMT
. OLOBL SPUTRE PUTREC
.OLOBL. RETs RETE

. QLOBL RWDe REWIND
.QLOBL DEFe R1O
.QLOBL SEOFIL RWBLK

. QLOEL  BAVRAS WBAVARO
. GLOBL BAVROS SAVREQ
.OLOBL BION 8ION
.QLOBL  BORY 8SanY
.GLOBL FOO® 8sTOP
.QLOBL S0TIS BUBR

. QLOBL TBDeI TEBTE

. QLOBL TADs TRARY
. QLOBL TVDe VTRAN
.GLOBL  SHAIT WAIT
.QLOBL XFFe XFF
.eLOBL XFl1e XF1

1 Other reentrant routines

GLOBL EQUSTR
OLOBL  KHAR

. GLOBL.  LAND

.QLOBL LOR
QLOBL MOVSTR

. OLDBL MVMRDG
GLOBL TYPE

Example of a typical LB.MAC



PROORAM MAKELSB

This program creates an RT-11 “handlercid® which can be used

in the same manner 31 an REBX-11 resident library containing
reentrant sybroutines which can be shared by d¢ifferent jobs. FUNCTION GETNL ( ADDR )
The "handlercid® (LB 8Y8) ig produced from the null device C
handler (NL 8YB) snd Pile LB 8AV which, in turn, is bduilt Crm=d> Returns contents of specified word from ML BYS: on
with the linker's /M xxxxxx switch, where the value of zzxzxx c-=-> exit., ADDR {s bumped to point to neirt word
is equel to CRMON's base addressd—b. c
IMPLICIT INTEQER (A-1)
In order to provide some protection against inadvertent use COMMON  BLKSZW, BLKSZE, NCHN. LCHN, HCHN, NBLK. LBLK, HBLK,
of the hendleroid (8s & handler, rather than a3 a resident - NBUFF (286), LBUFF (256). HBUFF (236)
library), the handleroid contains a prologue consisting o c
tode copied Pfrom the null handler In LB SYS, the word CALL CONVRT ( ADDR, BLK, WORD )
immediately preceding the INTEN and FORK pointers contains IF ¢ BLK _EG. NBLK ) 60 TD 100
the size of this prologue (in bytes), so0 that a progrem can IF ( IREADW ( BLKSIW. NBUFF, BLK, NCHN ) LT 0
determine at vun time the address of the resident library 4 8TOP ‘ML 8YS read errvor’
section of the hendleroid, in order to confirm that it is NBLK = BLK
indeed leoaded at the correct address. C
100 QETNL = NBUFF ( WORD )
€-==> Since this progras vses SYBLI® routines LOOKUP and IENTER, ADDR = ADDR + 2
C==-> it’s advisadle that the USR not swap over it RETURN
[+ c
[~ END
c IMPLICIT INTEQER (A-I)
COMMON  BLKEZW, BLUSZB, NCHN, LCHN, HCHN, NBLX, LBLK, HRLK,
c . NBUFF (256}, LBUFF (2%6), HBUFF (236) FUNCTION GETLE ( ADDR )
c
REAL®#8 NFILE,LFILE,. HFILE C==> Returns contents of specitied woréd from LB BAV, on
c Co==> exit, ADDR {s bumped to point to nert word
DATA BLKSIW, BLABZB/2%6. 512/, NBLK, LBLK, HBLK/D3e~1/ c
< IMPLICIT INTEQER (A-2)
DATA NFILE/12RSY NL 8Y8/, LFILE/12RDK LB BAV/, COMMON  PLUSZIW. BLKBIB, NCHN. LCHN, HCHN, NBLK, LBLK, HBLK,
- HFILE/IZREBY LB 8ys/ - NBUFF (236), LBUFF (236 ), HBUFF (236}
4 [+
[ CALL CONVRT ( ADDR. BLK. WORD )
C——=> Open input files IF ¢« BLk EG LBLX ) 0O TO 100
[+ IF ( IREADW ( BLMSIW, LBUFF. BLK. LCHN ) LY. O
NCHN = IQETC () - 8TOP ‘LB.BAV read grror’
LCHN = IQETC () LELK = BLK
HCHN = 1QETC <) <
4 100 QETLB = LBUFF ( WORD )
IF ( LODKUP ( NCHN. NFILE ) LT © ) BTOP ‘NL.8YS lookup error’ ADDR = ADDR + 2
IF ( LOOKUF ( LCHN, LFILE ) LT O ) STOP ‘LB. BAYV lookup error’ RETURN
[+
c
Qet file

NLSIZB = OETNL ( =32 )

PRLSZB = NLBIZB - 4 SUBROUTINE PUY ( ADDR, VALUE )
PRLSZW = PRLGZB /7 2

c Writes word to output file LB BYB (if block change
LBSTRT = OETLBE ¢ “42 ) is required. current block is written to disk end
LBSIZB = GETLB ¢ “S0 ) - LBSTRT the sppropriste block is read in; otherwise, the
LBSIIZW = LBS1ZB / 2 value 18 simply put into the ocutput buffer)s an
g exit, ADDR is bumped to point to the nert word
€-=-=>  Opsn output file IMPLICIT INTEQER (A-I)
C COMMON  BLKSZW, BLKBZB. NCHN., LCHN, HCHN, NBLK, LBLK, HBLK,
LBTADR = BLKSZB + NLSIZB + LBSIZIB + 2 - NBUFF (29&), LBUFF (296) . HBUFF (256)
CALL CONVRT ( LSTADR., LSTBLK., DUMMY ) c
IF ¢ IENTER ( HCHN, HFILE. LETBLK+1 ) .LT. 0 ) CALL CONVRT { ADDR. BLK. WORD )
c + STOP 'NL EYS enter error’ IF ( BLK EG. HBLK ) OO0 TO 100
c
[+ IF ( HRLK .OE. O ) CALL WRTBLX
C—==> Copy handler code from null handlier te LB handleroid IF ( IREADW ( BLKSIW. KBUFF., BLK, MCHN ) . LY. © )
< - STOP ‘LB BYS read error’
NADDR = *1000 HBLK = BLK
HADDR = "1000 c
C 100 HBUFF ( WORD ) = VALUE
PO 100 W = 1, PRLEIN ADDR = ADDR + 2
100 CALL PUT ( HADDR. OETNL ( NADDR ) ) RETURN
c c
4 END
C——> Copy resntrant cede from LB BAV to LB 8YS
C
LADDR = LBSTRY
c BUBROUTINE WRTBLK
DO 200 W = {,LBSIIW c
200 CALL PUT ¢ HADDR, GETLR ( LADDR ) ) C-==> Writes current output buffer to LB BYS
[+ [
¢ IMPLICIT INTEQER (A-2)
Ca—=> Write sut prologue size, and #il]l out with 2erces (at least COMMON  BLKSIW. BLKSZB, NCHN. LCHN, HCHN. NBLX. LBLK, HBLNK,
C—=> two. for the INTEN and FORK pointers) -« NBUFF (2%6), LBUFF (254) . HBUFF (2%6)
C [
CALL PUT ( HWADDR, PRLSZB ) IF ( IWRITW ( BLMEZW. HBUFF. HBLK., HCHN ) LT 0
CALL. PUT ( HADDR, O ) . S8TOP ‘LB.BYB write error’
[4 RETURN
300 CALL PUYT ( HADDR, 0 ) c
IF ( MOL ( HADDR, BLKSZB ) .NE. O ) Q@O TO 200 END
[+
P —— —
Cmm=> Update information in block O of LB 8YS. and close the file
c SUBROUTINE CONVRT ( ADDR, BLK. WORD )
NADDR = © C
HADDR = O C—-> Routine to convert an address to & <block . word> pair (nots
C 4 that WORD ranges from 1 to 254, not from O to 293} requires
DO 400 W = 1, BLMEZW c a function LBHMIFT which performs a logicsl shift ument 1
VAL = QETNL ( NADDR ) [ i1 value to he shifted, asrgument 2 is shifPt count (positive
1F ( HADDR EG *"%0 .OR. HADDR EG “352 ) VAL = VAL + LBBIIB + 2 4 for left shift. negative for right shift)
400 CALL PUT ( HADDR, VAL ) c

[ IMPLICIT INTEQER (A-2)
CALL WRTBLK c
[ BLK = LBMIFT ( ADDR, -9 ) .AND =177
CALL CLOBEC ( NCHN ) WORD = {( LBHIFT ( ADDR. -1 ) . ARD. “377 )} + 1
CALL CLOSEC ( LCHN ) RETURN
CALL CLDSEC ( HCHN ) C
[+ END
STOP ‘LB BYS handlercid created successfully’
<
4

e 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-1l main program must also define three
global symbols which would normally be defined by
the Fortran main program to reflect the optioms
specified by the /SWAP (or /NOSWAP), /UNITS, and
/RECORD switches, and a global symbol $$OTSI (in
PSECT OTS$I) which is used at initialization time
to set the default USR swap address. [Note: A
Fortran main program also defines global symbols
$$0TSC, $SOTSO, and SRF2Al; it appears that none

of these are used by the Fortran OTS.} 1In additionm,
the Fortran OTS impure area poiater 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 com-
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-

CTITLE . MAIN.
1 Archetypal eain program for resident liSrary usage
+ Define "FORTRN® for Fertren jobs
1 Define "FADTS™ if SADTS contest-switching is required
FORTRN=O
FAQT8=0

.IIF OF FAOTS FORTRM=O

.MCALL . DBTAT, . CNTXSMW,  PRINT,. EXIT

. OLOBL LBGADR  Cxpected address of loaded LD handlereid
.OLOBL LEBSVER 1 Exzpected LB handlercié version nuaber

. IF DF FORTRN
.oLOBL 9071
. QLOBL.  SEXIT

Fortran OTE initialization revtine
Fortran s:1it routine

. ENDC
. IF DF FADTS

OLOBL SAOTS + Address of Fortran OTE tmgpure area peinter
. ENDC

. GLOBL MAINM

Subreutine which was fermerly main pregram

. 1F OF FORTAM

- 1IF NDF USREM USREW=0 1 Defauld ie /SHAP

. 11F NDF NLCHN NLCHN=& ) Default is /UNITE: &

. I1F NDF LRECL LRECL=132  Defavit is /RECORD: 132

SUERGN == USRBM UBR swap flag (°/BWAP® ~<> 0, “/NOBWAP" -=3 1)
SNLCHN ww NLCHN 1 Number of I/0 channels needed (“/UNITE")
SLRECL == LRECL ) Menimum record sire ("/RECORD")

. ENDC

START: Has the LD handlereid

. DSTAT SDETELK. SLIDEV
mov

i

H. ADDR, 3 +  boen loaded?
3EG NOLD 1 1 not, complain
sul 4, R1 s Point to art of handlereid
oV "1, R2 1 Paint to end of handleraid (te get
ADD H SI1IE. R2 1 word containing pralegue size)
ADD ~&6(R2), R i Bump past null handler code
e (R1), SLBSVER i Is it the correct version?
BNE BADVER i 1 not, ge complain
cw R1. SLBSADR 1 Is handleroid at covrect address?
NE BADADR 1 1¢ not, ge complain

IF OF FAOTS

SCNT XM, RO 3 Context—swisch the

CNTXOM Il impure area poinser

Figure 3:

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 routines which, if included in a resi-
dent library, would cause the module which
defines S$ERRTB to be included

(2) Those which would force SAOTS to be included,
but not SERRTB

(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. Since 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-

. 1F DF FORTRN
JaR

R4, se0T1 ) Inttialize the

WORD PRONAM i Fortran 0TS

mov SARORLNK, RS 1 8et up Fortran arguaent petnter
. ENDC

JaR PC. MAIN i Call the (fereerliy) main progran
1 (We sheuld never get hare: but just in case ... .. }
. 1F OF FORTAN

N «EX1T + Qo anit
. 1PF

L EXIT 1 Qooddye .. ...
NOLB: LPRINT  SMLINDS + Print error message

. EXIT 1 and exit
BADVER: . PRINT SVERNDO i Print error sessage

. EX1T i and euis

BADADR: . PRINT eADRMEG
. EXIY

Print srrer message
and exit

LADEV: . RADIO /LD /

Hanéleroid device name (Radix-30)

DOTELK: . BLKM & BLock o receive .DETAT informatien
H BIIE = DOTILR+Z 1 . DETAT returns handler size here.

5 - DETBLR+4 + and Chandler addrassd ¢+ & here

. 1IF DF FADTS

CNTXSM: . BYTE 0.33 ) EMT avrguasent bloch fer
. WORD . +2, SAOTH. O t  contest-suitching SADTS

. 1F DF FORTRN

PRONAM: . RADBO ‘' MAIN. * 1 Name of new (khis) main pregree

ARQBLX: . WORD -] 1 Arg bleck fer calling sid sain pregres

. PSECT OTO®I, RW: 1. LCL, REL, COMN
$80T8!: :

. POECT
BEL - 007 i ABCI1 "Bell"” charactar
NLBMBO: ASCIZ <CBELDO"LD nok loaded“<BEL>

VERMOG:  ABCIZ <BELD“LD version incorrect”<BELY
ADRMBO: . ABCIZ <BEL>"LD sddress wrong“"<DELD

. END START

Main program used with resident libraries
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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/0 routines are in this
group. This need not be the case, however. 1It's a
result of some non-modularity in the way that the
Fortran OTS is put together: Most Fortran I/0 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/0 routine in a resident 1li-
brary would therefore force $ERRTB to be included.

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

Vi “\
! ($85ET) Jer--- -
\ J

also uses $$SET. There's no particular reason,
though, that $$SET need reside there. If $$SET is
moved off to a module of its own, the Fortran I/0
routines become part of category 2, and may then be
included in a resident library, provided that S$AOTS
is context-switched. [Note: Unfortunately, this
requires that one have source code for the Fortran
OTS. The programs MAKELB and LBMAIN will be sub-
mitted to the DECUS library and/or will be included
on the Fall 1979 RT-11 SIG tape. It's hoped that
an arrangement can be made with Digital whereby
replacement object modules for OTI and $$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

REWIND DUMPLA
CLOSE
IFR
IFW INITIO CLS
RIO
Figure 4: OTS change necessary to permit Fortran I/0 routines to be included in a resident library



applications which make use of completion routines
and/or certain SYSLIB subroutines. The default USR
swap address i1s defined by global symbol $$OTSI. If
$S0TSI 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
IENTER. The USR will also probably swap over the 0TS
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 tha USR non-swapping,
or to provide it with a safe area to swap over.

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

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 10K 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 5K words, of which a typi-
cal background job uses about 3K. Since the combined
size of the present foreground job and the resident
1ibrary 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. -~ 5K
Foreground -- 16K Foreground =-- 11K
Background -- 10K 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 5K 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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