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SUBJECT: Changes to Initiallzer for Message Cocralinater

A new facillty called the Message Coordlinater has been added to

the initialtizer. It altows the initjializer to run myulticle
terminal channels, ana lets the daemons ritn without terminals of
their OWNy serding their messages to the initlalizer tor

lispositione.

The system also has t he ablillty to logln the daemcns
jutomatically or on operator request.

Many miscellanecus improvements rave been made to the oneration
of the initiatlzer and to tre messages It procuces,

Thls document has two parts:? the flrst part describes the
exterral changes made to the operatlon cf the initiallzer, from
the poirt of view of the operator. The secord part of trls

jocument goes Into more detall about the [nternal changes made to
the initliatizer programs, from the polrt of view of the system
prcgramrer.
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Chenges to Iritigljizer Messages

Severat of the ressages tyoed by the Inlitiatizer have teen
shortened, to make the c<system bootload sequence faster.

Tre first messzge typed by the system at bootloaad w~will te 3
message of the form

Muttics SYSIO - MM/OD/YY HHMM.S est DAY
3iving the system ID and the date znd time.
The system will tren request one of the ring-1 commands oy tyring
Command?
The legsl commands are still "reload,*" “startup," "muttics,"
“standardy," "bos,"™ and “shutdownr,"™ but this list will not be
typed unrless the operatcr glves an Incorrect comrmand.
When the operator types '"startup,' “multics," or Ystaniard" no
corment wlll be magce during the crcssing Into ring 4, Insteac of
*Ccmmanct® in rirg 4y the Initializer merely types
R
to Ircicate that another command may be [ssued.
The time whbich prefixes Inltlallzer messacges has been shortered
to four diglits only. The time wilitl be followea by an
3bbreviation for the “source® from which the message came. For
example,

132 as LOGIN 2741 501 +ttyl94 Smith.Multics

Is the form of a logln message. Tre '"as*™ above Identifles the
message as coming from the answerjing sarvice source,
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System Startup

a special list of commands can be set uo by the sycstem
orogramrers fo be executed when the answering service ls started.
These ccmmands are kept In “system_start_up.ec', and come inr two
sectiorst! those executed before the answering service Is started,
anc trose executed Just after the answerlng service comes ucre.

Normal ly, the system_start_up.ec wlitl turn on the messege
cocrdirztor before running the answer ing service, and wifl
automatically 1locg In the daemons [mmediately after the answering
service is ready. If the inltializer is to operate more than cne
terminal channel, the additional chanrels wiltl be attacred
sutomatically at this time.

The ncrmal mode of operation for the system witl be to use the
system master corsole (80S typewriter) as thre filrst Initiatljzer
corsoley and to automatically add one or more terminal chanrels
to the inltialtizer curingy startup.

The startup sequence on the system console will lcok llke this?
o) BCOT

s) MULLTICS 19.1 - 02/14/72 1949.,3 EST KED
s) CCMMAND:

o) STARTUP

s) R
lires typed by the system are indicated (in this document orily)
oy '"s)¥ and lines typed by the cperator are lncicated by *"c¢)™.
After thre "“R", tre system console will not be used for mcst

Jutput except for the usuatl dlsk error, tape mount, programmrery
anc harccore error messages.

If charrel ™ttyi1c2'" 1Is the terminal channel which wlll be usec by
the injitializer for regular messages, It wnlil be hard-wirea to
the system or the operator will! rave dlaled [t up before tyring
30CT, a3s usual. The output on this consote will look 1lka this:?

s) tty1392 attached by system control.
s) 1950 as Multics 18.63% answering service 6.12

s) 1651 as LCGIN Daemon jol lol I0.SysDaemon
s) 1951 as LCGIN Daemon bk bk Backup .SysDaemon

s) 1652 loi IO DAEMON READY TO START
s) -=-> iol
s) 19852 bk r 1952 4.801 25+99

s) --> Dbk
The lines beginning with "--»* [ndlcate that the source werts
input. They are called *sentlnels," To lInput a line to the

Jaemron, the operator uses the "reply'"™ command.
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o) reply 1ol Init prtdim prtals4

s) R
o) reply bk start_dump sys_dlrs xyz
s) R

s) 1953 1ol act_cti_t: 10 Daemon accounting inltialization,
s) 1¢52 jol Is trls the first or seconc I0 dsemon?

s) ==-> jol

s) 1S53 bk Erter primary dump-tape label?

s) ==> bk

¢) reply bk IC-75

s) R

o) reply jiol tirst

s) R

s) 1954 jecl Type "yes'™ 1If prtdim prta3ls is correct?
s) --> lo1l

and so forth. The example above shows how tthe system intermixes
output lines from all of the sources on a single consoley, ard frow
the cperator replies to a request for Input from z source.

[f more than one terminal channel is <connected to the
Initiatizer, the output from the varlous scurces (caenon
orocessesy etftc.) can be routed to daivliide the work between several
consolec, For exampley, all the daemons could be handled bty c¢ne
terminaly, and the answering service could use angther. Or, 1f
ER the terminals are broken, the system can be run compietely
frecm the system console (but this setup woulid be bad for the
systemy, since whenever the operator ls tygcling In or the syster Is
typing out on the system console,y, the entire Multics system |s
nurgs and on a3 two-cpu conflguration, the system may crash if a
ring-zero message has to walt too long for the master console.)

AL terminals sttached to the Inltliatlzer may lInput Initlatllzer
commandse. {It is possible to restrict a terminal to onty certein
commandsy but this will not be done at flirst.)

It is sometimes cifficult to lInput an operator command betwneen
output messages on an [nitiallzer terminal, because tha system

keeps Irnterruptirg. If the operator types an empty tine on an
injtiatizer terminal, the system will respond
OPER?:

Iing suspend output on that terminal channel. Wren tre opercztor

completes his commandy, the output wliil be restartfedy wlth no
messages lost. It tha operator does not finish his commanc in
one minute, the cutput will be restarted. (This feature does rot

ANork for the booticad consoles)

Admin mode and eciting of the message of the day can be done from
any Initializer terminal; but only one termlinal can be operating
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in this mode at 3 time.,

Terminals may also be added to the Iniltlalizer dynamically. To
do0 this, the operator dials a terminal Into Multlcs as lf he were
jolng to tog Iny, but instead of typing "login', he lssuec a
*dial"™ command?

s) Multics 18-6% MIT, Cambridge, Msss,
$) Load = 41.0 out of 50.0 units?t users = 41
o) dial systen

An optlonal jdentlifler may be typec after "system,"™ +to Inclczte
Aahich terminal has dialed upy or tc serve as a cassword to Inscre
that tre commana has been lIssued bty an auttorized operator. The
Jialed terminal will then get a messag2 of the form

s) TTY37 405 chn tty19396 clated to Initializer,

Alsoy or the Initiallizer console, a message stating that the
terrinal has dialed up will be printed.

s) 1137 as dial_ct!l_t TTY37 405 tty196€6 dialed to Initiallzer.

The operator should then Issue a3 serles of commands to accept the
termliral channel and to route output to it.

0) accept tty1396

s} R
o) define vc2 tty ttyl196
s} R
o) route dump user_i/0 vc2
s) R
The resconse on the dialed terminal will be a message sayling trat

the Initializer btas attached the chennet?
s) ttyl196 attached by system control.
followec by whatever messages are rcouted to the terminal chanrelt,.

When tre operator I[s finlshed with a dialed terminal, or if a
curlous user tries to dial the injtlallzer wlthout permissicn:
the operator may disconnect the chrannel frcm tre Inltlatlzer znd
make 1t avallatle for dlatups again by tyrping a 'drop'" commanc:

o) drop ttyl9e
s) R

The respronse on the dialeag terminal wlll be 38 message like
“please reissue cial command,' and at this point the terminal wnay
pe re-dlaledy or used for regular logins, or hurg up.
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Lrror Messages

If the operator types a commanrd with any of the i1ltecatl
characters 3" or "[" In [ty the system wlil respond wWitr the
nessage

syntax error
anc lgnore the ccmmand.,
If a terminal is restricted to Issuling only certzlr commancs &nd
attempts to lssue a command 1t Is not 3llowed, thre system wlill
respond

privilege error
anag lgncre the commande.
If a terminal attempts to enter admin mode, reconfijgure the
system, or edlt the message of the day, ard some other termliral
s already doling elther of these operations, the system wilitl
respond

functlion busy.

ang igncre the command.

dther error messages wlill be found In MOSN=XXX, "Inltializer
Messages".

Jifticulties

Occasiocrally, tre message coordirator may stop cperating due to
an ITT overflowy a device read errory or other system problem,
Try issulrg the ‘*reset" <commang In such a case. This wlil
attempt to restart atl channels. Chanrel restart 1Is clso
attempted If system ccntrol encounters any fault,
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Qaemon Cperation

The daemon processes have nof been changed In any way by the
Installetion of the message coordinator. Trey type the szme
messagesy and expect the same lnputt! thelr [nput and output Is,
nownever, passed through the initializer or Its way to and from
the terninal channel.

To cause a daemon to be logged in from the Initlallizer, the
operator may type

toglr Personic ProjJectid sourceld

The daemon wilt then lcg in, and attach 1ts Input and output to
the 1initiatlzery as a source with name *sourceid.”™ For examgle,
a seconc I0 daemon can be logged Irn by tycring

o) login IO SysDaemon io?2
s) R

s) 1721 as LCGIN Daemon lo2 102 IO.SysDaermor
or a complete dump may be started by typlng

o) logln Dumper SysDaemon dump
s) R
s) 1721 as LCGIN Daemon dump dump Dumper.SysDaemon

To cause a daemor to 109 outy the operator Issues the "logoLt"
cormand from the Iniltiallzery, glving the person and project l¢ of
the daemon. Thusy to ltog out the dumper, the operator types

o) flcgout Dumper SysDaemon dump
s) R
s) 231 as LOGOUT Daemon dump cump Durper .SysDaemon 1213141

To cause all daemon processes to be logged outy, when the system
Is being shut down, the operator types

logout * * *

Occasicratlyy, the operator needs to send a3 *"qult" to a caenmon
PDroCesSSe A special command 1Is requlred becsuse the ATITA or
INTERRUFT button on an Initlallzer termlnal s connected tc the

initializer, rot to the daemon, and will be lgnoreg by system
controt. To senc a8 qult to a daemony, the operator must fype

ouit sourceld

ang the daemon wlll accept the quit after It has been passec from
the initializer.
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Ipntertzce Improvements and Bugs fixed

The fault message typed on an error In the [(nltjallzer Is no
longer missinc tre flrst character of every |ine.

Faults auring a reload are no longer fatal,

Thre Irformation typed when a fault occurred In the Initlallizer
prccess used to te stigrtily garbleat! this bug hes been fixed, zni
furtherntore once the answerlng service ls running the fautt
inforration will be written Into a cump fllie rather than tycec on
the console.

QUIT s now allowed In the Initiatlzer until the answering
service or the message coordinator has been started.

On the cevelopment machine, If the admin mode gassword s ¥,
the password will not be requested and adrir mode will be entered
imrediately.

The "entering admin mode"™ messace has been removed. The rezdy
message from tre listener is sufficlert ccnfirmation that acrin
moce has been entered,
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The rest of this document is Intended for system progranmers who
neeo to krcw how the message coordlrator cperates, and what the
system commands are which affect tre use of initializer termiral
cherrelse. '

Avervien

There are three major components to the message coordinztor
Irctemertationt a major revisicr of system_contro!_ to brarcile
nultiple Input consoles, a new program cailled the mesczge
cocrdinator which handles multiple ooutput consoles ani messzge
routinc, and a new device Interface module callec the ‘“messzge
routing OIM" ("“mrd_"}, which does Input and output to specilatl
data secments Insteaad of on a termiral! chanrel.

The message cocrdinatcer reljes heavily on thre Intarprocess

communication event-call facllity. The follcwing kinds of event
call channrels sre used In the inltializer process:
Exent Procedyre Calleg
tty read conmpletion system_controli_3tty_aught
dialup_
message from daemon message_coordr_$router
oufput queued for tty message_coordr_%$typer_out
alarm wakeup dlalup_
system_control_¢tty_aught
act_cti_

absentee_utitity_

daemon attach via mrd_ message_coordr_gsprotocol
adminlstratcr signal uo_syscti_
user process signal dialup_

dlal_ctl_

absentee

adrinistratcr command syster_control_gsadmin_com_nir

The first conscle attached by system_control_ is har:ated
jlifferertly from the rest of the Initliallzer terminal channeiss
Dutput to It 1ls written on the stream *"master_l/0", and  lrgu’
frcre It is reac cirectly through lcs_. The Initializer process®:
slrgle Dbiock pcint is Iin the DIM which handles this flrgt
console. Additloral terminal channels are handied by event-csail
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orocedures (tty_aught for lnput, typer_out for output) wrich
perform I1/0 directly on tre channel wlthout the use of los_.

The main dats bases whlch are used by the message coordinztor
ares

mc_anstbl one entry per device channel

MRT message routing table

vcens_tab virtual ccnsole table

mc_message incoming messages for iInjitiatizer

XX X_Mmessage Input messages for other sources

Ttyxxx_qgueue aqueued output messages for devices
These tables are all completely reconstructed every time the
message coordlnatcr Is started. All of trese segments are hkept

in »>system_control_dir. Their ring brackets should be 4,4,4 2and
access should be RW for the initiatizer and for the caefon
prccessesy and null for everybody etlse.

There &re several ccmmands whlch system programmers may use to
fird out the status of the message coordlrator tables.

dump_nmrrt aump Message Routing Table
dumrp_vct dump Virtual Console Table
dump_devq dump device queue

durp_msg dump source message segment

restart_chn attempt to restart device queue

Consult the writeups of these commands In the SPS for detalls of
thelr use.
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Sysiem startyp geck jmclementation

The segment “system_start_up.ec" located In the directcry
>system_control_clr Is used to cause t he whole messzge
ccerdirster facllity to be lnvoked automatically when the system
is started up. This exec_com [Is invoked twice, once before the
answerlirg service ls initlalized and c¢rce after. Its first
argument is "parti' on the first call and "“part?2* on the seccnd
call.

The foltowlng Is an example of a system_start_up.ec?

§ MIT system startup deck

&

sccmmanc_Jlne off

g8 goto &1

LS

KR1abel rtarti1

system_control_s$command mc

adringaccept ttyi19e

adringredefine default_vcons otw_ tty tty192
admingceflne scc tty ttyi192

adrmingdeflne asc tty ttyi92

adringcefine tpc tty ttylgz

adming®reroute sc mc_l/0 scc

admlingreroute as severlty(i 2 3) asc
adringreroute tape tape tpc

adringceflne loc tty ttyl192

adringdefine bkc tty ttyl192

adringroute lol user_i/0 loc

admingroute lo2 user_l/0 loc

adrin3rcute bk user_l/0 bkc

admlingroute (cdil cd2) user_i/o bkc admingdefine bkc log lolog
Rquit

L

K 1abel part?2

system_control_s$command logln I0 SysDaemonr loil
system_control_$command login Backup SysDaemon bk
system_control_%2command reply lol Init prtdim prtad4
system_control_$command reply lol first
systen_control_%$command reply 10l yes
system_control_gscommand reply lol start

Lquit

ES

5 €nd
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The exanple giver defines a number of ltems?

DESTINATIONS

dtw_ Cperatcr®s console (BOS console)
ttyioe Hard-wired terminal channel
iolog Log file (copy of all IO ocutput)

VIRTUAL CONSOLES

¥ Emergency virtual console

Jefault_vcons Default virtual console

Scce System cortrol conrnsole

asc Answerlng service console

loc IO Dsemon console

DKC Backup console

tpc Tape message console

SOURCES

as Answering service (infitlallzer process)
sc¢C System control (inltiallzer process)
tace Tape request handler (inlitlallzer process)
io1 First IC Daemon

ioc Second I0 Daemron

ok Backup Daemon

cdil Complete Dump (Dumper.SysDaemon)

cac Compliete Dump (second Dumper)
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Qperator Commands for Message Coorgdlinatar

Mary new commands have been added to the Initiallzer to suppecrt
the message coorcdinator. They divide Into six classes?

1. Commands deallng with devlice chanrels: accept, substty,
and drop.

2. Commands dealing with virtual consolest defire,
redefinrey, ana undefine,

3« Commands deallng wilth rcuting? route, reroute, and
deroute.

4. Commands dealing with sources?! reply and qult.

5. Commands dealing with daemons? togin and togout.

be Mlscel lareous commands? mCoe
All of these commands except "reply" and “mc'" zre supportec In
the enswerling service program "admin.* "*admin* obtains and
checks arguments, and calls elther "message_coordr_*" (focr 1-4
above) or *dasemonr_user_manager_*" (for 5),
An ertry polnt has been added to system_ccntrol_ so that the
varlious exec_com®s and admiristrative commands may execute system
control operator commands., Calllng

system_control_Scommand reply x hello

wlll tause the system control command *reply x hello™ tc¢c be
executed.
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Ccrrand?t accept
Usage! accept a cevice channel ard conrect 1t to Inlitiatizer
Format: accept TTYXXX -RESTRICT-

This ccrmand Is used to olck up a terminal channe!l and add |t to

the iritializer®s device complement. If RESTRICT is rot
specifledy or if It Is "“full'y, the device will be able to lssue
31l operator ccmrands. RESTRICT may also be

nore no commands al lowed

recly only “reply" ls allowed

query only “who" and “hmu* are allowed

If the channel sppears In the answer_tabley, then [t must elttrer
have stete 0 (not Ir llines flle) or be dialed to the iInitiallzer,

Response! TTYXXX attached by systenm control.

Command? substty

Jsage? swap ore devlce for anothrer

Formats: substty TTYXXX TTYZ2Z

This cormand causes TTYZZZ +to be attacred and TTYXXX to Dbe
diropped. Al cutput queued for TTYXXX will be placed In the
queue fcr TYTYZZ2Z.

Response? TTYZ2ZZ attached by system control.
same message as for "drop®” on TTYXXX

Commanc? drop

Jsage? remove a3 device channel from system control

Format? drop TTYXXX

This ccmmand causes a device channel to be removed from the
message coordinator. Any pending output for the channel [s lcst,

If the channel wss dialed to the irltializery, It is disconnected.

Response?! please relssue dlal command
(orly |f chanret was dlated)
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Command: defline

Usage!? associate virtual console with channel
Format? deflne VCONS TYPE DEST

This ccmmand creates a new virtual console if VCONS does rot
3lready exist. The destlination DEST Is then added +to the
destination 1ilst for VCONS. A virtual corsole may have up tc 8
destinations. If TYPE s "tty"™ then DEST must be a channel ID
which bPras been accepted previously. If TYPE Is *“log"™ then DEST
Is the rame of a log flle to which messages will be added as trey
are sent to VCONS. {These logs can be printed wlth “print_log".)
If TYPE Is *sink®™ then DEST can be any name?! outcut sent to a
sirk varishes.

Command?! redeflne
Usage? Iinterchange one destination with another
Format? redeflre VCONS OLOD_DEST NEW_TYPE NEW_DEST

This ccmmand removes one destination from a virtual console zngd
3gds ancther. NEW_TYPE and NEW_DEST are as above. It OLOC_CEST
ls a device charnel which currently has ocutput queued for 1It, no
more output will be queued but all the aqueued output wlll be

printed.

Command?! undeflne

Usage? remove destlnatlon from virtual console

Format: undafine VCONS OLD_DEST

Trls ccmmand removes a destlnatlon from a virtual console. If

VCONS is teft nith no destirnatlions and output Is routed to ity
the output will be typed on the bootload console.
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Cermand? route
Jsages direct output from a source to virtual consoles
Fermat? route SOURCE STREAM VCONS

Thris ccmmand sends the output from the source SCURCE writter on
the stream STREAM to the virtua!l console VCONS. If no entry for
SOURCE, or for STREAM under SOURCE, exlsts In the MRT, one will
be created, Trhere may be up to 16 sources. Each source may rave
Jgp to 8 streamsy and each stream may have up to 8 virtuial
consoclese. VCONS must have been previously deflined. It Is acced
to the virtual ccnsole llst for STREAM.

Command?! reroute
Jsage? change virtual console fcr a stream
Format: reroute SOURCE STREAM OLD_VCONS NEW_VCONS

This command alters the MRT entry for SOURCE and STREAM to charge
a virtual console enftry.

Commanc?! deroute
'‘Jsage?! remove virtual console from stream
Format: deroute SOURCE STREAM OLD_VCONS

This command removes a virtual console from the output tist for a
jlven SCURCE and STREAM, If the stream Is left with no wvirtial
consoles, output wili be sent to the cefault virtual corscle,
which [s usually defined to the system master console.



MULTICS OPERATINC STAFF NOTE MOSN-270 vage 17

Message coordinator Operator commards

Command?! reply, r

Usage? send input lire to a source

Format: reply SOURCE REST OF LINE

This cowrmand sencas an input 1ine to the given source. Tha irgput
line Is placed .In the sagment “SOURCE_message' and a wakeup <ent

to the source. Wren the scurce calls to read via mrd_, it will
extract the message from the segment,

Command? quit
Usage? send guit to @ source process
Format? quit SCURCE

This <c¢coemmand sets a ftag In the segment “mc_message' [ndicating
that a qult has teen sent. If the source process has callec

ics_forder (STREAM, '"qult_enable™, nulil, status);

on one c¢r more of [ts streams attacred through mrd_,y, the messzge
routing OIM wiltl check every ten seconds for the quit flags, &nd
sicral cult [f tre flag iIs on.
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Ccmmand? login

Usage? operator logln of daemon

Format: login FERSON FROJECT SOQOURCE

This ccmmand causes the login of & daemon process at operator
reaguest. The FERSONLPROJECT must be a reglistered user ~ith the
"daemon'" attribute. The outer module for tre oprocess being
created lIs forcec to be “mrd_".

Comrmana? logout
Uszge? operatcr logout of daemonr
Format: togout FERSON PROJECT SQURCE

This ccmmand causes the logout of a caemon process at operator
reguest., If PERSON, PROJECT, or SQURCE is "“*", all users whkich
match are logged out. SOURCE, or SOURCE and PROJECT, may be
ymitted, and are then assumed to be **",
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Command?: mc

Usage? start message coordinator

Format? mc

Thris commenda causes
cocrdinator,

system

control

to

page 19

Operator commards

start the mess&ge
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Message Coordinator Future plens

Several additioral Iimprovements to the message cooradinator znd
inlitiallzer have been deferred for the present,

1. System control shoutld be modifled so that the srecial
chsracters “(*" and "$" can be sent to a daemon,

Z« Some way of randlirg arguments to "startup" so that the
operator car skip or modify parts of system_start_ur.ec
shgould be Invented,

3. For instaltations which have Initializer terminals in
multiple 1ocatlons, some indication that a command has teen
tyced at ancther termlinal should be grovided. Currently, ls
is possiblie for a terlral to lssue a command which causes
output on some other termlnal, and the output terminal tras
no Indication of what caused the ouput.

4. Alcng with the above facillity, Installations with muitiple,
secarated initlallizer terrinals may wlsh to have an
“irtercom®" feature. Such a facility can be providad now, in
an Inconvenlent fashlon.

5« An initiallizer command which Ilists the current devlice
corplement and rcuting should be provided. This comrznd
should produce output In the form of "route*, *“define*, znd
so on so that its output can be used to take a temporcry
change to the standard routing, resulting from Initliallzer
message cocrdinator commands after startupy, and make It

S permanent in system_start_upe.ec.

6. A faclliity for the automatlic dprinting of log fitles, eltrer
at a glven time iInterval or whenever the liog becomes full,
should be wcrked out,



