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Subject! MCS Problems with Input Interruptions 

There exist several problems in MCS related to the 
interruption of a user's input with output and the asynchronous 
nature of these events. Some of these problems had solutions in 
the old tty software, others have always plagued us. The initial 
installation of MCS did not attempt to solve these problerrs since 
they were both rare and difficult to solve. Now that MCS has 
reached a fairly stable state, we propose some new solutions. 

There are three basic problem areas: 

I) Terminals which use shift characters 

Mult·jcs supports certain EBCDIC terminals which require 
shift codes to display upper and lower case characters .. 1 fa user 
has depressed the shift key and is sending upper case letters 
when the system interrupts with output, the fac t that the system 
returns the keyboard to the user in downshift state is not 
recorded in the input stream. Thus when the input is read by the 
process all characters after the upshift are seen in upper case, 
white this is not what the user actually typed. 

To solve this problem, we propose that the 355 take· over 
responsibilty for processing shift characters. For devices which 
use shift characters, the .355 wi It maintain a bit indicat lng the 
current case of the terminal and witl mark each u~shifted 
c h a r act er wit hit s "1 0 0" bit on.. Be sid e sin s p e c tin 9 e a chi n put 
character for upshift and downshift, the 355 will reset the bit 
to its lowercase state whenever the keyboard is addressed (i.e., 
just after the completion of the output). Since the keyboard is 
always addressed with a downshift character, the 355 will always 
know the correct state of the terminal 4 The 6180 will ignore alL 
up s hi f tan d dow n s h .j ftc h a r act e r s , uS i n 9 the " 1 00 n bit 0 f the 
character to determine its case. 

Multics Project working documentation4 Not to be reproduced or 
distributed outside the Multics Project. 
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II) Interaction of type-ahead and output column position 

CurrentLy, the updating of the column position due to user 
input is not done when the input is actuaLLy typed, but rather 
when it is read by the user's process. This resuLts in occasionaL 
differences in the actual carriage position of the terminal and 
where the system thinks it is. 1f a user anticipates a cuestion 
(i.e., some output which leaves the carriage away from the left 
margin) and answers it with type-ahead., the carriage wi tl 
actually be out somewhere away from the Left margin while the 
system thinks j t has returned to the Left margin as a .r esu l t of 
the typed input. This can result in delay timing problems with 
the next piece of output. 

The solution to thjs problem is fairly simple. The ypdating 
of the column position must be done at the time the input is 
typed, and not when it is read. However, it must remain in the 
6180 since that is where the column position information is kept. 
Input is sent to the 6180 just after the newt ine is typed <with 
ari indicator that it contains a break character), so the the 6180 
interrupt handler can reset the column position. An assumption is 
mad e t hat a II s u chi n put i n t err up ts c au set he col u m.n p os i t i o.n to 
return to zero, and no test is made of the actual input. 

Ill) Partial input lines interrupted by output 

This is both the most bothersome problem and the most 
difficuLt to solve. When conversion of output begins, the system 
aSSumeS it knows the position of the carriage (e.g., at the left 
margin). If the user has typed a partial input line, the carriage 
will not be where the system thought and two problems can occur. 
Fir S t , the len g tho t the fir s t l in e of 0 u t put plus t he par t i a 1 
input line may be greater the the tine length of the terminal. 
This would cause information typed after the end of the line to 
be garbled or lost. Second, the first newline in the output may 
not have enough delay timing characters after it since the 
carriage was farther to the right than the system thought4 

The b est p o:s sib L e sol uti 0 n w 0 u l d bet 0 h a vet t y_ w r i t e 
interrogate the 355 to obtain the current column position before 
s tar tin 9 the con v er s ion 0 tea c h pie ceo f OU t pu t • T his i s a 
non-trivial operation since the 355 cannot report the column 
position immediately, but must stop the channel., scoop up the 
inputl Scan it and report the position4 This would require 
tty_write to wait for the response (loop?) and would add two 
extra interrupts to each output p.reparation attempt by tt y._write. 
This is felt to be far to e~pensive to justify the few cases it 
would benefit and an aLternate solution is proposed here. 

The output 
assumption that 

wi II 
the 

be converted by tty_wri te wi th the 
coLumn position is where it was left by 
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either tty_write or the last complete piece of input. When the 
355 receives some new output for a channel, it wi It check the 
current column position and it it is non-zero th~ 355 will send a 
newline plus delays to the terminal followed by the outp~t. The 
output witl start in the left margin as tty_write expected, and 
the correct number of delays will be inserted for the first 
newline. 

Certain Multics functions (e.g., send_message> already 
insert newline characters at the beginning of their output to 
avoid these problems. These commands' should be converted not to 
do so, since the 355 will be doing it automatically. 

Two new features will be added with this change to assist 
recovery from these interruptions. A new mode, replay, wi 11 cause 
the accumulated input to be written back to the terminal at the 
end of the output, so the user may see how much of his input was 
actually received by the system and where he must restart his 
typing. 

A second mode, polite, will disable new output from being 
written on the terminal if there is a partial input line. As soon 
as the input line is completed, the output wi II be sent. If the 
input line is not completed within 30 seconds after the time the 
output arrives at the 355, it will be sent to the terminal anyway 
and the replay option will come into effect. 
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