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FROM: J.H.Saltzer

SUBJ: User Interrupts, Commands Console I/f and User Option Switches

Consqle Button Interrupts

It has been well established that there is a need and a use for
a way for a user to control his program by originating an interzupt
signal from the comsole in certain special cases, such as to cut off
printing when too much was requested, or to retura to & debugging
supervigor when a loop is suspected. The scheme developed in CISS
has some defects, The problem with the CISS interrupt schema is that
a program cannot effectively control when an interrupt will occuzx.
Writing a program which is capable of accepting an interrupt at any
time during its execution is somewhat tricky, as is well knwm. What
is needed is some way of allowing interzupt signals to be xemembered
without the trap occuring, in much the way that data channel trap
signals are handled by the 7094 hardware, The following supecrvisor
subroutines would be needed:

EXECUTE SETBRK, (LABEL)
would cause two actions to take place:

1. Console button interrupt signals will be remembered.
2. Statement label LABEL i3 defined as a trap return locatjon,

EXECUTE RELBRK.

will cause xemembered interrupt signals to be lost, and latar interrupt
signals to be ignored.

EXECUTE ENBBRK.

will "enable" an interrupt signal trap, either on 8 remembered intexrupt
signal or a new one occuring after the subroutine was exécuted.

EXECUTE DiISBRK,

will disable interrupt button traps, aithough trapping signals will
still be remembered for a later enable call. When an interrupt signal

trap actually occurs, further traps should be automatically disabled
{and remembered), until another oall to ENBBRK.. has buen given.

Depending on what other traps are available to the time-sharing

programmer, the above-described scheme should be carefully incorporated
into the overall trap enviromment.

A detailed proposal for such an overall enviroonment on the 7094
was suggested in programming staff note 25, a copy of which is attached,

and the general principles outlined there still apply to a new computer
system, ‘




Storing of Programmer Options

Recently, a number of public commands have provided several user
options. Exsmples are the erase and kill characters of TYPSET; the brief
modes of ED, E (Professor Samuels’ editor), and TYPSET; the (LIST) and
(SYMT) modes of the new MAD tramslator, and the (LIST) mode of the FAP
translator, Several other examples may be found, but these few illusttai:e
well the point,

Often, these optionc are invoked by some users every time they use
a8 command; the brief mode of the editors and the (LIST) mode of PAP axe
éexamples, This constant usage is veally more g property of the user than
of the particular files he is working with. In the case of the editors,
a simple brief mode switch is not really enough; many users would like
to suppress certain program responses but not others; again the particular
desired pattern of usage is primarily a property of the user and only
secondarily g property of the particular usage of the command. (Note
that the elaborate conventions needed to specify a particular pattern
every time that a comnand is used serve- to:ivhibit development of -~
comands allowing such tailor-made patterns of usage.)

It would seem sensible, thereforxe, to provide some means for any
command to store permanently,in a group of progrem settsble swltches,
the particular modes desired by this user. These switches would be
preserved from one use of a command to another, and even fxom one logged
in session to another, Thus, once a user builds up a familiar pattern
of usage with a command, he may continue t6 use it the same way without
having to respecify a flock of options each time he uses the command.

K

Cmmands as Subtoutines |

It would seem logical to program all supervisor commands as sub=-
routines with a standard calling sequence; in this form they would be
easily accessible to user programs wishing to use command programs,
The typing of a command at 8 console with parameters, e.g.,

COMMAND ABCDEF

would be tatemount to requesting the supervisor to executze the following
program:

EXECUTE C@MMAND.($A B C D E F§)

EXECUTE D@RMANT, '
Since the parameter string is reflected directly to the command progrém
as a hollerith string, there should be no restrictions on the format: of

the parameter string. One could thus create a desk calculator command,
for example, which was called into action by

COMPUTR 3,14159%2,0/17.5 + 31.55775
All commands would normally terminate with the statement
FUNCTI¢N RETURN

thereby allowing the calling program to decide what should be done next.
This convention eliminates the need for the elaborate command chaining
procedures which were developed for CISS.




Console I/@ as seen by the User's Program

The user should be allowed precise control over when his program
is needed in core memory to look at his typed imput, This may be achieved
by providing an input subroutine with the following specifications:
A program may reed console input by:

N = RDFLX, (BUFF,)

vhere BUFF is an array in the user's program large enough to hold M
characters. M is chosen by the user on the basis of his application,

and need not be & multiple of four, Thus, an INPUT command might make

M = 4000, while an interactive user program might set M = 5. The super-
visor will not call the program back into coperation until either M charachters
have arxrived, or a breszk character which may be specified by the user has
arrived. In either case, N is set to the actual number of chaxracters
placed in BUFF, Although the characters may be initially stored in a
floating buffer pool in & supervisor segment, the user should not have
to be aware either of this fact or the maximum size of the supervisor's
buffer. (Xf the user may gain efficiency by making his buffer size the
same as the supervisor, this should be at his option.)

On the subject of program-specifisgble break characteys, there should
be an easy technique for making any one or a group of the available character
set a break character., (For specisal applications, every character could
be a break character. This effect can be cheaply achieved by setting M = 1,
above.) A common, easy to use convention which has been used in several
CISS commands is that two consecutive carriage returns compxise a break
character. The ability to specify two carriage returns as a break
character should therefore also be e®tablished in the supervisor.

With the adveat of the 8-bit character set, conventions for erase
and kill characters must be worked out again. Xt is fairly clear that
as long as otherwise legitimate console chaxacters are used for these
functions, there must be some way of changing which actual characters
are uged for the purpose. It also seems desirable to have the supere
visor perform this processing, as otherwise every subprogram which uses
console input will have to provide the coding, and a multiplicity of
conventions will spring up. '

It is clear that both break-character and erase-character processing
must be done after a user's call to the RDFLX subroutine, not before,

since he may want to change the break- or erase-~character set just befors
the call, ‘

Following the same general philosophy, a subroutine for output on
the console should work as follows:

EXECUTE WRFLX. (BUFF,N)

will type out N characters from the buffer at BUFF, N may be any number,
not necessarily a multiple of four, and not limited by supervisor buffer

sizes, An alternmate subroutine, WRFIXA, as in CISS, should also be
provided,
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Subject: Unifled control of enabled user traps, including
aEmory protection and vwelocation.

are now avallable to a Foreground uger g number
which are vequested gnd enabled by the user via a
superviscr subroutine calls. Toese traps include

d 1/0 {(data channel) trap, clock twap, Lntervupt
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eter, and would be used typleally as follows:
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visory eppiications could use these featuves. *5@ two spplice
ations zederred to here are the grading aad monitoving of
student class pr@gramsp and the operaticn of debugging programe
such as FAPBUG or MADEUG., In both of these applicationsg, an
objective lg for a core B supervisory program to meintain

contrel no matter what an undebugped program he ggeqm to do by
wistake. In the caseof a class an additional o jective is to
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maintalin security, say, of grades, and avolid cheating or
similar wallicious actions by a stmm@nte

otaetion Mode.

Following a call to ENABLE which specified a setting of
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-he protectli ion mﬁma register, the operation of the computer as
seen by the user’s progran would be wmodified: all wemmory protect
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X ﬁtwm@ facluding illegel imstwustion traps and cove-A super-
visor csils would cause all traps to be ULquatl and contrel to
page to the appropriate lower core locatisn (334). Following a
brap actual WEBOTY protect would still be lp opérsaiiou with m«msuy
bound zeturaed to its earlier posltion and cove-A supsrviss
subrovtine calls hen@r@d normally.
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2. Ocher TIAe and illegal instructions.
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elozated ILC is stored, the velocation veglstex iz

its value before relocation mode was entered, and
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Thus it i8 possible for a controllimg program o

gat back to the intezrupted preogram by plscing the contents

of location 32 in the address of the TRA at the end of tha next
EHABYLY sequence.
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Other desirvable features: Although it would probably
regulre & little wore efrort to add, the following feature
would be very useful to a supervisory program attempting to
interpret another program or permif the other progrem cerxrtain
zvicor cells. If the TRA instruecticn in the calling
quance 1g a TIA to a supervisor subroutice name, this would
aignﬁﬁy that the superviscr subroutive should be called after
IR% 15 welosded from the address of the AXT, but that the
retuwrn from the oupervisor subroutine shwuld be considered
to be a protection vielation. (That iz, a trap occeurs after
vhe subroutive has finighed)., The supevvisor subroutine would
regpect the core-B user's szeiting of the velocatlion and
protection registers.
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When this special kind of “delayed" trap eccurs, the ILC
cazion would be filled with the velative locatlon to return
in the cure~B progran following the permitted supervisor sube
routine eall. It would be useful to add two wore trap codes
te Cthe decremsnt of the ILC loesation:

3. Returning from a supervisor subroutine.
6. Errow veturn from a supervisor subroutine.

i €0 plder Etrap-enadling procedureg.

wtunately, a number of traps have alrveady besn
ed in the tiwms-gharving supecvisor, with diverse
wtion. Here, & re, &re several
:gtion which will hsve to be reviewed

ght of the amount of reprogramming
rwight cause.
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The clock trap should be a precise inltaticon of the

7G9% dnzerval timer procedure. A call to supervisor sube-
routine CLECHN causes location 5 to begin inevenentiog, but
vnless the clock is engbled gverflow only causes a trapping
signal, not a trap. This sigral 1g renczbered until the
next ENABLE sequence which speclifies en KB instruection which
enables the clock {bit 17 of the eneble word}. Supexvigor
subrouzine CLYCHF stops further imevementing of cell 5. Thus
CLACHN snd CLECHF gct only as the console on-off switch.
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Gonsols interrupt button trap.

With the above technigues in wind, the conscle interwvupt
button feature can be easily incorporated lato the sequence

by engbling it with sn unused bit in the ensble werd, such as
bit 18, The trep veturn locaticuns would be szet by a eall to

LS
b
CETBRE, and such & call would cause all #fu

b &
to elther cause a trvap ov be remembewed, depending on whethez
v not an appropriate ENB instruction had i regelvad.

Since the ussr program has both memovy protection and the
abliity to rewsember and put off intewzupt bution »s unt
it iz able to handle them, the nesed for intevrupt levels ig
eiinminated.
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