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A replacemnant for the current rina-" ttvdim is needed in order tn
provide more capabilities, to aget Aaway from GIOC denerndent
cnding, and to enable Aa move of ths ttydim software ot of
rina-0. In Addition, a renlacament for the current Natallet-393
software is needad to move terminal control from the 3180 tn the
355 and to aget awav from GI0OC denendencies. The =2ccomnlishmant of
these two n0=als will also produce bhatiter fterminal resnonse,

e recoqnize the imnortance of the Metwnrk Processinn Sunervisor
(}MP5) software as a front—end processor not onlv for G603 but for
Y¥ultics as well., To this andd, the 6130/35% {nterface snecified
in this YT is exactly the sama as the A0MM/355 interfece used by
NPS.  Tha 355 software is  included in this snecificatinn =5
nossinly interim  sunrnort of the G180 canabilites. Firnal siunnort
of these capabilities mav be sumnnlied hv NPS,

iMis documant is intanded to be the basis for discussion a2t a
A2s51in ravisw  (th=s dete of which will be annoincad  when
annronriatae) and tn nrovide sormething which can e exnanded  into
a  Tull desinn swnecification. Comments on thae materinl herain »re
waelcome prior to the desian review,
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4 Pronosal for Mew TIYDIU/355 Softwara

fdhy the Renlacement is 3eing Considered

The current “ultics rina-N ttvdin and associated 355 softwara
simulate the GIOC. It is desired to aat rid of the simulation of
Aan obsolete vniece of hardware since the orininal reason for the
simulation (software comnatibility) no loncer exists. In
addition, this simulation necessitated that terminal contrnl he
done in the 6180 with the 35% merely bein~ an unintallisent
sender and raceiver of characters from terminals. This nroved to
be too c¢nstly in terms of time with the end result beina a3
noticeable slowdown in terminal resnonse when compared with A
real GIOC hased ttydim on the 645,

Functional Splitup

fhere are several explicit functions nerformed currently by the
tty«im/355 software. While these functions will still exist in
the oproposed new software, they will bhe warformed differantlv.
The 325 will still manace control of its comnunications adantors,
the Low Speed Line Adapter (LSLA), and High Sopeed Iine Adantor
(HSLaY, bt in  addition, it will alse contain tha software
nacessary to drive sach of the tynes of terminals that can be
connected to Multics. This 1is a function which is currently
performed in the 6130 by tty_inter and its associated set of
terminal control tables, tty_ctl.

Another “unctional entity is buffer control within the 5130, This
includes innut bufferinc of type—-ahead data and outpout buffering
of write-b=shind data. Currently, a fixed size (At bootload tim=)
buffer nool exists out of which are allocated small buffers.
These buffers Aare usually filled with data and the necessary GIOC
dews to transmit the date or recsive it into the buffer. ¥inila
the bufrerine function will stay in the 6180 and in ring 0, it
will be channed to the axtent that innut and outrut buffering
will bhe nerformed usina two different strateqgies. In addition,
the buffers will only contain data and not DCWs., Furthermora, the
current ttvdim strateay of allocatina a new small input Dbuffer
while the current small input buffer is beina filled by a
transmittina terminal will bhe chanacad as this strateay bprecludes
the use of hiah spaed terminnls on Yultics since these terminals
transmit faster than the ttydim can answer interrunts and
allocate new buffers, This type of device bufferinag will bhe
moved to the 3bh, RBuffering hetween the 355 and the 6180 will
consist of buffers of data with Aaooropriate provisions for sither
machine beina unable to accapt A huffer of data at any aiven
time,

A further function to be altered is outnut data formattina. This
is currently handled in rina O by tty_write. This will be movead
out of rinn D with only a fnw minor channes. In 2 similar vein,
the formatting and canonicalization of innut data currently
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performed by tty_read and tty_con will be moved out of rinag 0 and
again with only a few minor channes. The nature of these small
chanaes is that of getting rid of DCW’s from buffers and addition
of non-ring-0 device code translation tables which can be easily
changed by the individual usear nrocess.

Finally, the larae block of code in both tty_read and tiy write
that 1is concerned with the ARDS granhics capabilities will be
totally removed from the main user rina ttydim »and will be
replaced by a front end module which can be spliced into the i/o
streams to provide anraphics capsbilities not just for the ARDS
but a variety of similar graphics devices.

Modifications to the 6180 titydim

As indicated above, the 6180 ttydim will no lonaer concern itself
with terminal control, but will instead have responsibility only
for the conversiop of data from a user’s process into device
specific code and the inverse conversion of data received from
the various terminals. Users of the ttydim will use it in the
same aeneral way as they do now., The exceptions to this statament
are that the ttydim will no longer be in the sunervisor rinn,
graphics will no lonaer be incorporated into the main ttydim
flow, and various new features will be added.

Craphics support as it currently exists really is a larae blochk
of code in the rinag 0 ttydim which concerns itself with maponinn
the Multics Standard Oraphics Code into the appropriate ARDS
graphics characters on output and the reverse maopbina on input.
Since it can be expected that more and more araphics devices will
be wused on Multics, this apnproach 1is <clearly unacceptable.
Furthermore, since cursor control on a graphics device involves
the transmission of data to that device (as opposed to data set
control functions), the proper place to put agraphics supnort is
in the 6180 wuser rings as a "front end" to the standard ttydinm
rather than in the 355. Therefore, a module will be constructed
to do the araphics mappinas and this module will use the raw mode
facilities of the ttydim to ship 1its data to the individual
graphics devices. It is anticipated that this ararhics module
will be a temporary solution and that a graphics environment
currently being implemented usina the present ttydim will be A
more oermanent solution. This environment provides a partially
table driven facility but more importantly it provides a means of
extending araphics support to new terminal types in a defined
rational way without requiring hardcore/355 channes.

As was mentioned above, the ttydim will contain some new features

not currently provided by the present software. These features
are briefly described below?

Page no. 3



A Proposal for New TIYDIM/355 Software

1) An order call will be provided to allow a user to chanaqe
his current erase, escape, and kill characters.

2) An order call will be provided to allow a user to change
his break character (currently the newline - 012)., Note that
a break character is defined to be a character that will
send a wakeup to a process that is blocked on input, will
limit the effect of kill and canonicalization, and will
limit a read. The wuser will be allowed to specify a new
break character or a list of break characters. Users may
also spnecify that the input line should be terminated one
character after the specified break character (this is for
devices which send an end of data character like EOT or ETX
followed immediately by a lonqitudinal parity check
character). Finally, users will also be allowed to specify
breaking on every character (for full duplex echoing from
his »process) or no break at all (for devices which are not
really typewriters but perhaps small computers which plan to
send data in 8 bit bytes).

3) The current 'set_table" order call will be expanded ¢t»n
allow users to really supply their own translation tables in
the user rina. These translation tables will have
approximately the same format as they do now but special
attention will be paid to try to make them such that any
output from Multics which is played back as input will
translate correctlv. This means that line control characters
(EOA, STX, etc.) and tab or carriage return delay characters
will be properly stripped off on input.

4) Users will be allowed to change their terminal type with
an order calk (or in the losin 1line As described later).
Befora going into the meaning of this order call, it must be
pointad out that there are two notions of "terminal type'.
From the point of view of thf 355, terminals are divided not
into typnes but into “device classes" based upon the fact
that special control functions are required for that device
class. Hence, all slow speed ASCII terminals (Terminet 300,
TTY37, TrY33, TTY35) currently supported by Multics are in
one device class., IBM 2741 like devices are another device
class. From the Multics view however, terminals are divided
into types based upron different criteria. Trendatas, Dura
10217s, IR 2741s can all be considered to be different
types. The various terminal tynes will be installation
definable.. How the 1installation defines 1its types 1is
described later but it is this terminal type rather than the
device class recoanized by the 355 that the user will
specify in an order call.

5) An order c2ll will be provided to allow a nuser to switch
his terminal into what might be c¢alled !'no-control modet,
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This mode is provided for the user who wants the 355 to do
no line or device control whatscever. For examnle, Assume
that A user has dialed into a 133 baud port on a
minicomputer whose line control procedures are different
enough from a 2741 that the standard line control procedures
enployved by the 35% cause the device to behave incorrectly.
The user could then enter this no-control mode to cause the
355 to ston any control of his terminal. The 355 will act
only as a transmitter and receiver of characters. It will be
un to the user’s process to do device control by sending
special commands to the 355 in the normal 9-bit byte data
stream. The data stream will be interpreted in the 355 as
contrnl aroups. The first byte of the control agrour will be
a command indicatina whether a rataset or 1line contrnl
function 1is to be performed or a character strinag is to be
sent, If a character strin~ is to he sent, then following
this contrel Dbyte will be a byte containing the lenath of
the strinag to be saent followed by the strina iJitself. If =2
control function (send brealk, dron carrier, raise
supervisory transmit, etc.) 1is to be operformed, it will be
specified in the byte followinn the control byte,

6) The wuser will be allowed to chanoe his carriace return
and tab delay formulae (the coefficients for the formulae
are currently vept on a device tyoe/baud rate basis).

7) Another order call will allow users to antfr full duplex
mode wherein characters typed on the user’s terminal will ba
echoed by thes 355 rather than by 1local echoina at the
terminal. Of course, this mode will only be honored for
those devices possessina full duplex capabilities. Tha
following full duplex conventions will be followed in this
mode

A. e will echo spaces for received tsbs if the terminal

does not have hardware tabs and has the tab echo mode
set.

b. If we reach a limit ston on the number of charactars in
the output echo buffer, we will stop accentina input
characters.

c. N¥hen the 6180 tells the 355 to start outputtina, it
will =2lso send A& flag indicating that there is/isnot
mere output waiting, This will allow the 355 to fioureas
out when to echo tvype ahead if outnut is currently
coing on. That is, we will echn input only when not
busy and when the flan said there would bhe no more
outout coming from the 6120, If more outnut does come,
ve will deplete the output echo buffer first heforse
transmitting the new output.
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8) Users will be allowed to nlace their terminals into
"molite mode¥. This means that output to be sent to A
terminal will not be transmitted by the 355 until the
carriace is at the 1left margin. If a user in nolite mode
desires to send a nessage to his ITerminal regardless of
carriags position, he must bracket the write call by order
calls to reset and then set nolite mode, If a user 1is in
polits mode, the 355 will implement A timesout feature to
cuard avrainst the case where a user tvnes 3 characters aAand
then aoes to lunch thereby preventing any output from bsinn
nrinted on the terminal,

Y) An order c=all will ~allow the user to Msense carrianae
nosition and lock ‘eyboard", This order call will request
the 355 to ra2turn to the 61830 any input from the terminal
sven if the break charactar has not been typed and lock the
keyboard if possible. This order call Aallows the user to
gather wup any input, lock the keyboard, interrunt the input
with 2n outout messane, and then 'replay' the input on ths
console S0 the typist whose 1inputting activity was
interrunted will be able to continue typnina his input line,
(Note that this order call is not necessary in full duolex.)
Sense carriage position may also He use to comoute how much
room is left on the carriane for the first 1line of output
{(i.zey, lenath of first line of output = line length minus
numbar of characters input),.

10) In addition to the current rathar non-standard mode
fcrechoi, a naw mode "1fecho will ba suponlied to cAus=z the
355 tn 2cho a line feed character upon receipt of A carriancse
return,

11) A mode call will be suonlied (referanced in 7 abnve) to
Aallow users with terminals that have neo hardware tab
carability to cause the 3255 to echo spaces upon receint of
an Innut tab character when in full dunlex mode,

12) A mode call will be sunplied tn allow users te specify
that Yevboard lockina is to take nlace nrior to sendinn
e}

utout, ha default for this mnode will be to not Ao the
lockina for ASCII type terminals and to do the 1lnckin~ for
I8¥  type terminals, This will Aallow users of ASCII tynea

toarminals which do have 2 locking Feature to turn on this
facilitvy.

[he Ding=0 ttydim

The above section title is really =2 misnomer in that ring-7 will
not contain anv code havina to do with mananina tynewriters.
{ina=0 sunport Tfor the user ring ttydim consists mainly of A
puffer manager and an interface routine for communication with

no. 5

T
]
Q
[}



A Pronosal Tor dNew TIYDID'E/ 355 Sonftuare

the 355, These two faczts will bha discussed bhelow,

pUffer Mansgement

The oroposed buffaring stratery is beinn offerasd as a replacement
for the »9resent scheme onrimarilv tn solve the current input
buffering restrictions on hiagh snend terminals. The current
strateay of courss 1s to only allocate one small (16 word) buffer
Tor input and to try to allocate snothar when the current buffer
is 2lmost full. Since hioh sneed terminals can  transmit faster
than a new buffer can be allocated, this strateay fails. Output
bufferingy will remain essentially the same as it ~is risht now,
There will Dbe one system wide wired buffer area which will be
use”d for outnut bufferinc gnlv. This bhuffer Aarea will be broken
up into small bhuffers containing data, the aAaddress of the next
small buffer, and a lenath in characters of the Adata. The 6130
ttydim will accent 2 strino of output from 2 user nroaram and
copy a portion of it into A& Duffer chain. A dcw will Db~
constructed for cach buffer in the chain. Fach dcw will have the
address of the buifer and the langth of the buffer in characters.
Tnis dew list will e created in A buffer which will be sent
immediately to the 355. As much as nossihle of the ramesinder of
the output strina will be conied into Aanother 1inactive chain
whose startino address will be saved., The 355 will reaad the
entire short chain so that the 6180 wmay free this chein as sonn
as the 355 has read it. The 355 will proceed to transmit this
small chain until there remain just a few characters 1left to
send. At this point, it will request more output from the 4180,
The 6180 will strin off a2nother snall chain off its iractive
chain and using the c¢chain words aft the end of each buffer,
another dcw list will be constructed as Adesscribed ahova., This dcw
list will then be nassed to the 355,

Input bufferinag will use » totally different approach. The 355
will want to write innut data into the 61830 as soon As nossible
since its bufferinn capabilities are limited to 1its nhysical
memory size of 32K 18 bit worrds. Consaauently, a fairly small
wired buffer will exist in the 5130 for use by the 355 as an area
in which it may denosit data., The 255 will write strinas of data
inte this system wide buffer in A circular fashion (i.e.,
wrapoing back to the start of tha buffer when ths eond is
encountered), The use of this buffer will be as focllows. Tha 355
will inform the 6180 when it has some input data to write into
the 6180, Thz 61380 will select the next free word in tha circular
puffer and will pass the address of this word to the 355, In the
case where the 355 messaage cannot fit in thes Aarea Detween the
free word and the end of the buffar, the 6180 will nass twn
addresses to the 355, The first will be thz address of the free
word as  described Aabove, and the sacond will be the address of
the start of the bhuffer so that the messa2ae may ‘'wran around",
After the 355 aets the address(es), it will write its messane
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intn the circular buffer and interrunt the 4189,

the handler for this interrunt will be snecified Aas beina ahle tn
take paanes faults. This is impmortant since its Job will be to
remnve messanes from the small wired bhuffer and copy them into a
caged buffer where they will wait until usars call in for them.
The interrupt handler will be masked against further 355
interrupts. It will cony the messane into the paced buffer. Th=a
offset of the message in the naned buffer will be Yept in a ner
tty channel database so that it may be found when the process
associated with the tty channel calls into rina=0 for its data,
(This datahase will alsoc contain things necessary to rina 0 such
as the event channel over which to sianal hanqgups ~nd dialuos ton
the answarinn service). If there is Aalreadv a messane address in
the per ttv channel database, the new massadge will be threaded
onto the bhac% of the nrevious messane(s).

Interface to the 355

As was nmenticoned abova, rinag 92 supnort for the user ring ttydin
consists of buffer mananement and an interface to the 355, The
interface will onerate in a fashion quite similar to the current
proaram dn355. EFEach 355 attacied to Multics will have an area in
the 61292 mamory called a mailbox with which it communicates to
the 61380, This mailbox is divided into a header area of software
defined 1length followed by 16 submailboxes of software defined
lenath, %Sach submailbox 1is used to cormmunicate information
between the two machines. When the 6180 desires to send some tyne
of commAand to the 2355, it selects a submailbox, nlaces the
command and any associated data in the submailbox, and then tells
the 355 to read that submailbox by interruntinm the 355 on one of
16 interrunt levels (the one correspondina to the submailbox
number). Similarly, when the 355 wants to send some information
to the 6180, it requests the 6180 to select one of the 16
submailboxes. The 6180 will do so and then place a command in
that submailbox which will indicate to the 355 that 1{t may use
this submailbox. Then the 61380 sends an interrurnt whose lavel
number corresponds to the number of the selected submailbox as
described above. The 355 may then fill that submailbox with the
information it wanted to send to the 6180 and write the
submailbox back into the 6180, A detailed interface specification
is provided in Appendix A for the interested reader.

The interface module 1is called from two sources. The user rinng
ttydim calls it (throuah a aate) to pass several types of order
and mode c¢calls on to the 355 for implementation. The buffer
management proarams call it to cause outnut data to be sent to
the 355 for transmission, Of course, the 355 calls it indirectly
by ageneratina interrupts to cause it to look at a submailbox for
the data p=2ssed with the Y“call",
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325 Software Specifications

This section of the proposal describes the functions to be
performed by the 355 software. MNo detail is provided here for
the moment since most changes in design decisions will be made
to the 6180 side of the ttydim. This information 1is really
supplied here for completeness and will not be expanded until
this document is expanded into detailed design information.

The software is functionally divided into four grouns. There are
those modules which deal with the 355 hardware (HSLA, LSLA, etc),
the modules resvonsible for supervisory control of the 355
itself, the modules which perform actual terminal control, and
those modules which perform utility functions.

There will be three hardware manaaers, nne for the HSLAs, one for
the LSLAs, and one for the Direct Interface Adaptor (DIA). The
HSLA and LSLA managers will be responsible for assemblinng
messaaces to be passed to the terminal control modules and for
transmitting messages from the terminal control modules. The DIA
module will be responsible for suonorting the 355 side of the
35576180 interface as described above.

The terminal control modules will consist of a mecro-built table
for device control state/transition data guite similar in nature
to the tty_ctl module in the present ttydim, and a nroaram to
taxecute® (internret) these tables. This is the Tunction
performed by tty_inter in the present ttydin. The 355 device
control tables will contain control information for seven device
classes. These classes are:

ASCII TTY37, 1T1TY38, Terminet 300, CDI
1052 IBM 1050

2741 IBM 2741, Trendata, Movar
NO=-CONTROL as discussed previously

ARDS ARDS, Tektronix

SYNC Mohawk 2400

BISYNC Various IBM devices

The table interpretinag program will also contain the alnorithms
for determining the device soered of terminals dialinc up on
asynchronous HSLA lines at up to 600 baud and for the dynamic
confiaurinag of these HSLA subchannels to match the baud rate of
the incoming terminal.

The supervisory control modules are reasponsible for scheduling
program executions, dispatchina interruonts, buffer management,
and the scheduling of delayed (timer initiAated) proaram
executions. At this point, it is currentlyv undecided whether or
not to use a software stack (there are only 3 index registers and
one would have to be used for the stack leavinao onlv two), but if
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a stack is used, these modules will alsn 1include the stack
manaagement routines for call/save/return and stack allocation.

The utility modules will take care of post-bootload
initialization, use of the attached 355 control console, dumpinag
the 355, printer tracing of system activity, etc.

355 Operational Aspects

The 355 1is currently bootloaded by a R30S program rrior to every
Multics bontload. This creates several problems. Bontloading the
355 with its subsequent initislization causes lines to bz hun~
un. Evervtime the 355 software chanames, a new B)S tape must be
created, These chanaes really should ao on a Multics tape.
Consequently, the 355 will be bootloadsd from Multics durinna A
regular hootload., However, before doinn this, it will be
interrocated to see if it is un, and if so, it will not be
rebootloaded but will instead just purge any sofiware aueues and
stand ready to run, (Of course it will Always be pnssibla to
force a 355 bootload even though the 255 claims it is up.) The
355 will also be informed when HMultics crashes. This will e
done to nrevent it from tryina to talk to Multics after it has
crashed. It will also be possible for the Multics onarator tn
load into the 355 a precanned messaacz, in 31l the popular davice
codes, which the 355 will send te any tarminal dialina up. The
messane would ke enough to inform the user that Multics is
currently down., The operator could chanage this messaae at anvy
time to keep users informed on the nrogress of the crash recovery
(eerre, "Multics down =2s of ttt!, #Salvaging started?, "Salvaginn
done'’, etc).

Another operational issue 1is 355 c¢rashes, DuUurino an  initi=l
debunainag neriod of course, it will be desirable to crash Multics
when the 355 coes down to obtain the necessary dumps. After this
veriod, all users dialed in through a 355 when it crashes will be
logoed out, the 355 will be rebooted, and dialups will be
allowed, This 1is esrecially desirable when thers are multinle
3bbs. If the initializer nhapnens to be one of the consoles
dialed wuo fthrouah that 355, the message coordinator will lesave
all messages in a file until the initializer reconnects. It will
also be arranaed to read the contents of the 355 bhefora rebootinn
it so that a dump can be orinted for analysis without crashina
the entire svstem.

Gener=l Issues
A ageneral issue not Adiscussed wvet is the foreinan terminal
problem. Since Hultics will only be able to recoynize a limited

nuriber of terminal types, it is desirable for the user to be abln
to snecify as soon as nossible after dialina up that he has A
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particular terminal type. Now if thes terminal is so different
that he cannot even ~o throuah the standard handshalinn procedure
with “ultics, he is nut of luck. But if he can manaae to aet the
answerina service to issue the loain pronnptina lines, = naw
looin line argument will be onrovided to alleow him to snecifv his
terninal tvpe (2.a., loain Snyder -ttt 52741),

Another issue is the problem of the initializer wentina to typee
messaqes on  a  user’s console. The 1ser may have switched
translation tables, operhaps after chanaina his typing ealenaent,
when  the initializer desires to tyne a2 messans on the 1usar’s
console, the messane will be acarbaca since the initializer cannot
now Aabout the translation table change. To solve this nroiblem,
we will use the pronosed new send_messace facility with a special
entry to allow the initializer to send an ins waleun to cause th-
messaar  tn be nrinted on the user’s consnle even if he is not
blocked. If the user did not have the send_messane seament, the
initializer would be forced to send A message to the terminal
using a Adefeult translation table tyne,

Another issue alluded to above was the snecification of terminal
types by the answerina service. Zurrently there is code in tha
answering service to declare » terminal to he a narticular tTyne
based unon its answerback codinn (which will be read by the
answering service rather than by rinv=0 as with the current
ttydim), This mnakes it difficult to add new terminal types for
the local installation at MIT and it will be impossible for most
foreian sitzs. To solve this rnroblem and to allow easy addition
of new terminal tynes, the terminal identification nrocedure and
specification of the various characteristics for each terminal
type will be tabularized within the answarina service., There will
be two tables. The first tadble will snecify the way in which tha
initial terminal type is to bhe set up. The other table will
specify the device characteristics for cach terminal type. These
tables can be replaced while the system is runninn. Shown below
are eyamnlas of the two tables as snecified in a nli=live format.
These examnles are only intended to Aive the flavor of the
concent rather than specify any final form.

Device Identification Tahle

typat 274
code?
idcode: if idl = diait then subtyne = RN}

glse subtype = DATEL:

; speec: 1343

type: THN3003 snead: 110,150,300,1207;
codes ASCIIs

Pare nn. 1]



A Pronosal for New TI{YDI'1/355 Software

idcodes if idi = E then ok;
else go to try_execuoorts
sat_tabs: ves;

Device Characteristics Table

type: IBMs
corde: ERBCDICS
missina: poff,d20n,rrs,brss
delay: tab,bn/2+13%
dalav: cr,1On/12+33
break: EOT,CRjS

Arases #3
¥ille 23

modest er¥l,can,”red, edited,11132:

A final issue is the switchover to the new ttydim. Rather than
have A joint hardcore/user rinn installation with A flaa day for
those users calling the hcs_ entries directly, it is proposasd to
have usa2rs start callino a new user ring orosaram which will
merely bz a transfer vector to the hecs_ entries. This proaranm
will eventually bscome the user rina ttvdim., This will allesviate
any problems in installina the new ttydim and then nossibly
havina to uninstall it dus to buns of some tyne.

Jorplenentation Plon

since there is aquite a nit of work imnlied in the nracaedinn
description,. the ‘implementation nf the new softwarse will he snlit
un into two nhases. The Tfirst nhase will consist of thos=
channes tn the 355 snftware necassary tn move terminal control to
the 355 2s descrined =2bove. It will nnt howeavar, consist of the
implamentation of anv of the new features (ep.a., vAariable hreak
characters) mantionad earlier. The only chandes to be made to the
6180 ttvdim in  this first nhase will be those nacessary to
inplament the 6130/355 interface as described in Arrendix A. The
tiydim will still remain in rina=0 and no new features will hea
implemented, It i5 expected that this first nhase will require
about 7 months effort. The second nhasz2 of the implemantation
Wwill complete the wor% as descrihed in the Y[R, A MYMultics Task
Report will bhe aenerated followina the dagsisn review in which the
work to na done in each of the twe rhases will he specifisd in
detail alona with initiation and complation dates.

Pa~e no, 12
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Anpendix A = Netailed 355/6180 Interfece Specifications

A1l communication between the 355 and 6130 software will be Adone
oy neans of the mailbox reaion in the 6130 memory. This mailbox
reaion  shall bz located in the bhootload memory and will henin on
a nodulo 84 address. The startina acddress is specified in the 355
py switches. Tha mailbox reaion consists of an 8 word mailbox
header followed by 16 8 word submailboxes. Thesa submallboxes
shall be used on an as-needed basis as areas in which tn transfer
control information. Refer to Fiaure | Tor a npll descrintion of
the mAailbov reaion.
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Lajlbox Hdeadar

Word 2 contains a PCH for the Nirect Interface Adaptor. It is
usaed to interrunt the 355 on ona of 14 interrunt levels
(tn corresnnnd to one of |6 submailbnxes that the 6130

wants the 355 to read).

Wore | contains a modulo 256K counter of the number of 2355
"mailbox renuests? made since  thes svstem came 1m, A
mailhox requrst is when the 355 wants to communicate with
the 41830, The &180 responds to A mnmailbox recuerst hy
salectina a3 submailbox for tha 355 to write into and
interrunts the 3%% on the interrunt level corresnonding
to the submerilbox number (0=15). The mailbox reauests
cotmter is maintained in the 393, It is usaed in  tha
followina way. Assume the current value nf the counter is
He IT the 35% has X reqguessts Lo ma¥e to the 61730, it will
writzs thao value HM+Y into word 1 of the msilhox header anAd
tnen undate its own counter to N+Y¥Y, The 6130 savaes each
naw valna of word 1 in word 3. So by subtractin~ the
value in word 3 from word 1 the nunhor of outstandin-g
mAailbox requests can be determined,.

wWword 2 is called the Yterminate intarrunt multinley word®. ‘hen
the 355 is told tn raad a »narticular submailbox, the 6139
has to wait until ths 355 i=s finished with the submailbox
hefore it <can bhe rensed. vhen the 355 is finished, it
OR’s 7 bit into the terminate interrupt multinlex word
an~  interrunts the 6180, The nnsition of this bit
corresponds to the numbher of the submailbox heingy freed
(bits are numbered from the left startina with N).

Hdord 3 holds the nrevious value nf word | =2s describhed earlier.

dord 4 is a lock. +dhen a obnrocass 1is evecuting in the 355
interface onroaram, it locks the mailbox area with its
nrncess id in this word tn prevent interference from

“other CPUs.

Words 5-7 are not currently used.

Submailbox Format

flord 1 contains a 3 bit 355 number which nnas from 0 to 3, A 15
bit line nmmber which is assigned to a terminal when it
connects to the 355 and which 1is referenced 1in all

further references to the line, and an I8 bit terminal id
which is used by NPS but not by Yultics.

Pane no. 15
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contains a 9 bit terminal type which is not used, a 9 bit
count of the number of 6 bit characters of command data
(if anvy) in the command data field of the submailbox, a 9
bit op code (described later), and a 9 bit 1I/0 command
(described later).

contains command data (different for each command).
contains command data.
contains command data.

contains an 18 bit data address, an unused 9 bit field,
and a 9 bit data lenath (in words),

is unused,
contains an 18 bit field not usad by Multics but which is
usad by NPS. It must have the value 000777(8). The

second 18 bit field holds a checksum of the previous 30 9
bit characters (7 1/2 words).

Page no. 16
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Qperation Codes
Erom 6180 to 355

Qp Code

Terminal Accepted (0ON)

Disconnect This Line (01)

Disconnect All Lines (02)

Accent Calls (04)

Input Accented (05)

Accept Direct Qutput (12)

Accept Last Outoput (13)

¥eaning

Sent to 355 in response to 3
dialup.

Sent to 35% to hanaoup a line.

Sent to 35% when 6180 goina down.
This doesn’t really mean for the
355 to hangun all lines, but is A
way to nerform the function of
notifying the 355 that the 6135 1is
going down while still stayinn
within the GCOS/HPS standard

interface.

Sent to 355 when Multics ready to
acceont dialuns.

Sent to 355 to tell it where to
write inout data in circular
buffer. First dcw aoes in word 5
of the submailbox and second dcw
(if required) goes in last word of
comnand data {(word 4).

Sent to 355 to pass address of a
buffer which contains a 'Ydcw listi,
This bhuffer contains a saries of
dcws, one for each buffer in an
output chain, The left 18 bits of
the dcw is a buffer address, the
next 9 bits are not used, and the
next nine bits contain a2 character
tally. The Aaddress of the buffer
full of dcws acoes in the address
portion of word % of the submailbox
and the conunt of the number of dcws
ooes in the word count in word 5,

(Known in 6000/35% interface =as
Accept Nirect Qutput and Wait For
Input,) Sent tn 355 to pass address
of outout chain when this 1is the
last chain to be output.

Pame no, 17



A Pronosal for

Qp_Code

Re ject Reqguest - Temp (16)

Terminal Re jected (20)

Nisconnect Accepted (21)

5000 Init “omplete (22)

Breav Acknowledaged (35)

Alter Parametars (42)

Checksin Zrror (43)

New TTYNIM/355 Software

deaning

Sent to ths 355 when the 61839 1is
unable to immediately take input
from the 355 1inte its circular
bhuffer.

Sent to the 355 if the 6180 does
not want to accent a dialup (2.0.,
the line is not in the lines fila).

Sent to the 355 after it has
renorted a hanguo to the 6180,

Sent to the 35% in rasponse to the
355  being bootloaded (see example
pelow)..

Sent to the 35% in response to =2
break,

This 1is an escane mechanism in
which ttvdim extensions mentioned
nreviously in this M¥TB c¢an he
imnlemented, Sae helow for A
definition of the commnand Aata
nassed with this command.

Sent to the 355 when the 3130
discovers a checksum error on a
mailbox which the 35% sent to it.

Pamne no. 18
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Qperation Corles

Erom 355 o 5120

Qo _Code

Accent NMew Terminal (100)

Disconnectead Line (101)

Send DQutput (105)

Connect To Slave (111)

Accept Direct Input (112)

[9))}
h

nftvare

Heaninno

Sant ‘to 4130 when a dialun occurs,
The Tfirst wors of the command Adat=
contarins the physical connaction
information as Tollows:

bits 0 - 15 are z2ero

hits 16 = 17 are the 355 number.

bits 18 = 23 hold the 35% iom

channel number,

bits 24 =~ 29 hnld the nslia

subchannel (" - 31)Y if an hsla

line.,

bits 24 - 29 hold the time slot (7
S

-~ 51) if 2an 1sla line,
bit 38 i35 0 i{f an hela line, 1| if
Isla

Sent to the 5130 when a hanaun
occurs., .

Sant to thas 5130 when the 35° S
ready to send  the naxt onutnut
chain,

The last command  in a dialun
sequence (ianared hy 6120),

Sent by the 355 when it has input
to transmit to Multics. In the
left half of first word of the
comnand  Aata  is nassaed the numbar
o7t characters of inrnut that tha 359
has for the 6139, In the ridht half
of the Tirst word is a number, IT
Ny the 1innut contains no bhreal
character. If 1, the {innut Adoes
cont2in a Bbreav character. B“hen
tha 355 writes its dAata into the
circular »Huffer, the nessane 15
nreceded by a 36 hit word of wnich
the left half is the character
count and the riavt half is unused.
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Un_Code

3realk Condition

Checksum Error (

Alter Parametars

(13

126)

(127

for

Mew TIYNIY/355 Software

Jdeaning

Sent to the 6130 when a line hHrealk
is recejved from a terminal,

Sent by the 355 to the 6130 when it
discnvers a chacksum error in a
mailbox received from the 6180,
This is an ascane mechanism in
which ttydim extensions mentioned
praeviously in this MTB can ha
imnlementeard, Sae below for a
dafinitinn of the command Aata
nassed with this command,

Pame no. 20
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10 Conmandis

Fithin the submailbox is =2n  1/0 command field and an on-cod=
field, The I1/0 command field is Adefined tn cont2in ona of the
following:

| pen Peaad Control Data

2 RTX Pead Text

3 wHeD PYrite Control Nata

4 WX Hrite Text

5 ACU Automnatic Call Unit

6 RJT Pe ject M¥ailbox

b STI Send Terminate Interrunt

The first four of theses (RCN, RTX, ACD, WTX) are thes commands
used most axtensively by the 355 and are defined more Tfullvy
below,.

The oo-coda field is used to further define the I/0) command. For
some [/0 commands, within certain contexts, an op-code field mavy
not be requirsd. The dialoa batween tha 255 and the 6180 is
really A handsha%ing wheres <the [/0 commands define in general
winat the submailbox contains and the on-cnrle defines snecifically
the functinn being narformed,

In aeneral the following statements mav ha made about the RTX
WY, RCD, aAand WCD 1/0 commands.

’

1. The 6180 nlaces all 4 of the I/0 commands into the
submailboxes. The 355 merely uses the I/0 comand which
is in the submailbox.

2. The 1/0 commands which deal with transfer of data other
than submailbox information alwavs are the RTYX or WIY I/D
commands.

3« The I/0 commands which deal with transfer of only
submailbox information are the DPCN and the wCD I1/0
commands.,
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4. Th~ 2 I/0 comnands desinnate floaw from the 355 tn  the
5130 while the @ I/0 commands Adesinnate flow from the
A130 to the 355,

. The €180 sands this [/0 command in resnonse to =2 meailbnx
raquest from the 255, It means ‘Yhera is A fre=
suomailboxit,

Snecifically, when the 6130 raceives A mnailbox request
from the 355 it ...

e finds a free submailbox
2. places a RCD 1/Y command code into the submailbox
2. interrunts the 355 on the correct interrunt level

. #nen the 6130 receives a terminate interrunt and the I/0
command code in that submailbnx is 2CD it maans that the
335 has just »ut an on=-cnde into that mailbox and it is an
on=-codea from the 355 tno the 6130,

a, The 6130 sends this I[/0 command (i.a. pnlaces it intno A
submailbox and interrunts the 35%) tn tell the 355 that it
has »nlaced an on=code into this submailbox which requires
a data transfar from the 355 to the £130, At this time
the DPCW i5 sent so that the 355 may use it.

D. When the 6180 receives a terminate interrurt and the /9
command  code  in that submailbox is RTX it means that the
35% has just comnleted nrocassin~y the RI¥ I/0 command
(same ona) that the 8180 had sent (.7, innut accented)
and thes 5130 mav now free the sithmailbox.

a. The 6130 sends this 170 command to tell the 255 that it
has mnlaced an on-code into this suhmailbox for the 355 to
nrYocess. 1.2, it is an op=code sant from the 6130 to the
355 via a connect,

D. Fnen the 6180 receives a terminate interrunt and the /9
command  code in that channel mailbox is WD it means that

the 355 has just comnleted procassing the WCD on code  the -~
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6130 had  just sent (same one) =nd the suomsilbax mav be
fread now.

The 6180 uses this I/0 command to tell the 355 that it has
placed an op=codas into this subnailbox which reauires =
data transfer from the 5180 to the 3%5. At this time the
NC#H is sent so that the 352 may wuse it,

ihen the 61230 receives a terminate interrupt and the 1/0
command code in that channel is WI¥Y it means that the 355
has just completad processing the WIY op=-code the 6170 had
just sent (same nne) and the submailhnox may nnow he freed,
The data may be released now as the 355 has mnved the data
to its memorv.
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Interface Zonventions

The following material is opresented to define the standard
protocol used by the 355 and the 6120 in communicatina with one
another. These conventions are assumed in the material which
follows wnich defines the use of the op codes and I/0 commands
defined orevicusly.

A. dhenever the 355 wanis to initiate a communication with the
6130, it adds one to its counter of mailbox reaquests. (This
counter is N mod 256%.) It writes this counter into word ! of
the 355 mailbox header in the 6180
(datanet_mbx.mailbox_reaquests) and interrupts the 6130,

Be The 355 ends a comunication with the 6180 by writino tha
submailhox 1t was using back to the 130, or/inn a bit into
the terminate interrupt multinlex word (timw) whose nosition
corresnonds to ths number of the submailbox (startina with 7)),
and interruptina the 6180,

C. ¥When the 6180 is interruoted, it first scans the timw tno see
iT any terminates have occured. If so, it frees ur these
mAailboxes. Then it checks the mailbox_requests word anainst
the value stored in datanet_mbx.last_mbx_rea_count. If these
values are different, it computes the difference which is the
number nf submailbox requests made by the 355, It then updates
last_mbx_reg_count by copving mailbox_requests into it. Then
it tries to satisfy as many of these requests as possible by
selectina a free submailbox, placina a Read Control Data (RCD)
/0 command in it, and interruptina the 355 on a special
interrunt level (0-15) whose number is equal to the number of
the submailbox.

N. The 6180 writes all the I/0 commands in the submailboxes. Both
the 355 and the 6180 start their processing of a submailbox by
readinag this command., If the 355 finds a 6180 command (see
nrevious definition of I/0 commands), it realizes this was in
resnonse to its mailbox request. If the 6180 finds a 355
command, it simply frees the submailbox.
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Iransaction Pageant

Listed below are a series of possible interactions betwsen the
6180 and the 355 using the interface commands listed previously.
These interactions are intended to aqgive the flavor of the
6180/355 1interface and are not intended to he an exhaustive list
of all possible interactions between the two machines. The
seguence starts with the bootloadinag of the 356,

1. The 355 is bootloaded and after initializing itself, it will
write a word with -1 in the left half into the
mailbox_requests word of the 355 mailbox header. It will
then interrupt the 4180,

2. The 6180 will resoond to this interruot and when it sees the
-1 it will select one of its 16 submailboxes. It will nlace
a frite Control Data (WCD) I/0 command and a 6000 Initialize
Complete on code in the mailboy. It will then cause the 355
to read this submailbox by interrupting it as described in C
of the Interface Conventions.

3. The 355 will read this submailbox and will wait until the
6180 tells it it is ready to accept calls.

4. Fhen the 6180 is up and the answerinag service 1is ready tn
accept dialups, the 6180 selects a submailbox and nlaces =
WCD  I/0  command and an  Accept Calls on code in the
submailbox. It., then causes an interrupt to the 355 as
described in 2.

5. The 355 reads the submailbox and 1is now ready to accept
dialups. It will set 2 bit in the timw to end this
transaction as described in 2 of the Interface Conventions.

6. tHhen the 355 receives a dialup, it will request 2 submailbox
from the 61380, When it reads the submailbox, it will add the
op code Accept New Terminal, the line number, and the command
data which tells the physical connection into the 355 of the
new terminal., It then writes the submailbox back into the
5120 using the terminate conventions as described in B of the
Interface Conventions

7« The 612C will find this bit in the timw and will look At the
corresnondinny submailbox. It will see the RCD and the Accent
Hew Terminal op code which will cause it to nprocess the
dialup. If it is oV for a dislup on this line, a submailbnx
will be selected in which will be placed a WCD I/0 command
and a Terminal Accepted opcode. If not, it will onlace a WCD
and a Terminal Pejected op code in the submailbox,. Then it
will interrupt the 355 to cause it to read the submailbox.
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The 355 will process the submailbax and then terminate 1o
causa the 6180 to free the siubmailbox.

Finally, the 355 will request a new submailbox as described
earlier. The 6180 will respond with one with an RCD in it.
The 355 will add the Connect To Slave op code and write it
back to the 6180 using the normal terminate nrocedure. This
conpletes the dialun sequence,

At this noint, the 6130 will want to write =2 areeting messaqa
to tha new terminal, so it selects 3 submailbox, nlacas 2
firite Text (WTX) I/0 command and an Accent Nirect Qutnut oo
cade in it. It also adds the address of the list of dcws
which noint to the buffers in the chain and the count of dcws
in the list in word % of the submailbox. Then an interrunt is
sent tn the 355,

Jt

The 355 will read the submailbox and extract the dcw 1list
address, It will then rea+ the dcw list and usina that, the
entire buffer chzain into irternal buffers and terminata.
Wnen the 6180 orocesses this terninate, it will free un the
subnAailbox, the buffer holdina the Hdew list, and the buffer
chain which has now been read bv the 355,

When the 355 is nearly done sendina the bhuffer chain that it
just read from the 6180, it will reouest a nsw subm=ailbox
irom the 518C as described above. The 6130 will reply with =
submailbox with I/0 command RCD, The 355 will set an on code
of Send Output inte the submailbox. Then it will terminatea.

ilhen the 6180 sees this on code, it will send the next output
chain as described previously. If thare 1is no more output
after this chain, it will use the on cods Accent Last Qutput.
Otherwise, it will use the Accent MNirect Qutnut op code.

If this was the last output chain, the 355 will ao into input
mode. "hen it receives input, it will reguest a submailbox as
described above. When tha 6180 resnonds with a submailbnx
with I/0 command RCD, it will enter the op code Accept Direct
Innut and A count of the number of characters in the input
messan~ into the submailbox and terminate.

Tha &120C will find the naxt free word in its circular input
buffer and will select a submeilbox. In this submailbox will
an the I/0 command Read Text (RTX) and <the on code Input
Accentad, HWord 5 will be filled in with the address in the
circular queue and the number of words to write there. It
the entire 355 messane will not fit in the space between the
free wnrd and the end of the circular buffer, the 61380 will
place A second address and count in the last word of the
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command data (word 4) which will roint tn the benirnina of
the circrlar huffer.

The 355 will read this mailbox, write its data into the 6180
circular input oueue and will then terminate. This will causa
the 6180 to 70 read the maessages out of the circular inrut
buffer and copy it into the paced input huffar.
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Alter Parameters

As was mentioned in the description of the comnand  Alter
Parameters, this command  exists as a wav to extend the
capabiliti=s of the 385 software while still adherina to the
standard 355/6180 interface. Listed below are the way in which
extensions mantioned in the mair body of ths ¥T2 will be
communicated across the interface. In each case, the extansion
data will ~o in the 3 words of command data in the submailbox,
The first 6 hit char=cter will bhe » sup=command which Adefinss how
the rast of the command data is to e interpretad,

Syuz-—gomnand de~ning
3realchar (Q1) The first 9 bhit byte of the command data

followina the sub-command is A coded nunber.
If it has the value 777 (octal), it means
that the 355 should hreak% on every character.
If it has tha valua 776 it means that the 3E5
should breal on all ASCII control charaaters.
IfT it has the valus 775, it means that thn
355 should breal on  the next character
followinng recoonition of the break character.
This bhrea¥ character is srecified in the naxt
9 bhit bvte of ths command Adata., For exampl=z,
nne could snacify the ETY character so that
the 355 would breal on the next character
recrivaed after an ETY (such as = block checlk
character). IT All 0’5, it means th=t the
355 should not hrea on any character. If it
is between | aAand 3, it is a count »nf the
nunber of fnllowina hrealk characters (each
occupvina A~ 9 bit byte) that the 355 shoulAd
accant as break characters.,

sxocontrol (02) The onlv datum is a | bit switch riaht
justified in the 2 bit bvte followin~ the
sub—~cormanr byta, If this switch is "li¥h, it
means  that the 355 should enter '‘mo-contrnl
noda® for this terminal (as described abnve),
[f #0vh, the 355 shorld leave this mode for
this terminal.

Fulldurnlex (03) The 355 should nerfnrm achoin~ nf characters
receivad, This mode {is turned on/off ~as
deascribed for “Z‘ocontrol”’.

2olitr (N4) The  35% will not send anvy outnut fto a
terminal  th=t is currently inputtinao. This
mnde 15 turned on/off 25 Adsscribed for

Pane no, 28



sub=comman~

Errormsa (7H)

Matar (068)

Sansanos (N7)

Crechn (10)

Lfecho (1)

Tock (12)

Moy (13)
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Zea2aing
’Mocontrol”,

This command comes from the 355 to the 6180,
It is wsed whan the 255 wants tn renort an
2arror on the systam c¢nonsnle like a3 NIA arror.
The data nassad with the command is » 27 bhit
numher which is  rsad by the 6130 to index

into » table of earror mrssaces. Followinn
the number may  bhe un  to 72 bits of
additional information. The ~dditional

information (if any) danends on the tvne of
arror. It misht be a 36 hit status word fnr
examnle,

Tha 6180 wants to read the 255 mesters. The
command  data  is tha 24 Lit absnlute address
2T a pame in 6180 memory where the mefers in
the 355 Aare to be written. This address nust
be on a 1024 word boundary te insure that all
the meters will fit in the nre nane (it is
sresumed  that there will navar bs more than

1024 36 bit words of materina data).

This sub-command will catse the 355 to write
any inout it has for a aiven ferminal intn
the 6120 usina the Accant Innut onon  code as
descrited onreviouslvy. If there is nonn, it
will still write tha standard messane header
in which tha charactar count will be zern.

The 355 will echn carriace ra2turn 1non
receipt of line fesd. This mnde is turned
on/off as described for “Nocontrol’.

The 355 will echo line fead upon receint nft
carriace return. This mode is turnad on/off
as described for “NHNncontrol”’,

The 355 will =ttemnt to lock th2 Yevboard
hefore sendino onutnut tn this terminal. This
mode is  turned on/off as descrihad for
’MNocontrnl”Z.,

The 6180 is passing a nprecanrned messans in
ASCII or IS RCNY  for transmission to A
terninal which Aials in (while thz 61830 is
down), This +tvnae of command is the sama
format as a normal Accant Nirect Outnut an
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oU —comnan-d

Unstate

Numnoutrut (153)

(12)

Tabecho (14)

Satousy

an

.A;

Pronosal for Mew TIYNTA/355 Software

s
Zeoning

coda eaxcent that the 9 bit byte of command
data followinc the sub-command indicates
wvhather this message is ASCII (1) or I3Y BCND
(2). The 6180 will make the msn ¢call twice tn
orovide the 305 with both types of onrecanned
me ssAatas,

The 61380 sends this command to tha 355 tn sea
if it is un., If the 355 sends a terminate
for this messame, it is up. If the 6180 times
out with no terminate, it will Aassume that
the 355 is down,

The 355 will throw away any outnut. This
comnand will usually be issned after A auit.
The o1a8n will send » newline, issus 3
Sensenns  command  to nat anvy innut so it can
be thrown aw=v (or rapleved if the user so
wishes), and then issue a Numpoutnut to cause
any outnut heing sent to a terminal to bhe
stooned,

The 355 will echo spaces when it receives
input t=bs 1if this mode is on. Onlvy taks
effect if in Tull dunlex mode, This nmnode is
turned on/off as described for “Nocontrol”’.

This command allows the 5180 tn direct the
355 to force some tvres of datasats to annear
busy. This moda (the Adataset busy lead) is
turned on/off =as descrihed for ‘Nocontrol”.
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