To: .Clingen
“Corhatd
Paley
Felertag
Rintell
Morris
Roach
Saltzer
Steinberr

Voydock

Vebber
From: T. I, Van Vleck
liate: 6/7/72

Subject: Tape Mounting and Labeling, and Operator Communication

Three :1emoranda are attached, which cover hirh priority tasks
nuibered 3 and 4 In MSB-26.

The implementation described here will provide
., An operator communication module

. System validation of access to tape
. Accountine for tape usare

WM

The desirn has been laid out so that we can (imnlement the
mos t-needed features first, with minimum effort, and add pwerful

new facilities later.

Your comments will be appreciated, If no sirnificant objections
are made to this implementation plan by, say, June 26, these
mercs Wwill be published as HeB's, task lists will be generated,
and implementation will begin.



Io: Pistribution
From: T. H. van Vlieck & Dennis Capp$
Date: 6/6/72
Subject: Initializer and Daemon terminal management
This memorandum describes a set of changes to the s?étemncontrol
programs which will accomplish the following goalst
1, Yinimize machine~room terminal requirement,

2., Allow use of additional machine~room terminals for the
convenience of operatiohs with large configurations,

3, Eliminate problem of system interrupting operator typein,

4, Provide for £flexible hard=-copy and multiple~consSole
message disposition.

5, Simplify system init3alization Seguence,

6, Provide for commutiication beatween usSer process and
operator (e,g., tape mounting/authentication),

These goals can be realized by writing only a few programs, and
nolifyiny a few others. 1In particular, no rewrite of the daemons
is required, and only minor changes to the ansvering service.
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System Control Functions

Several system control functions need to communjcate with tphe
‘operator and with each other yith garying urgency, These are!

T Answering service [telephone answering, login, absentee
scheduling)

2, Bulk media managemenf (e.9, IO Daemon)

3. Backup

4, Tape facility

5, System aidministration routines

6, Accounting procedyres

7. Jperator commands
currently some of these are Handled in the initializer process,
some by separate processas, Regardless of the organization,
these functions will be present and will need to0 communicate.
I'his system control process group will be provided with a mesS%age

cooriinator which vill be event-call driven and vhich may operate
in ring 4,



Initializer and Daemon Termifial Management Page 3

Consaquences of goals

I'he 2asiasst way to accomplish these desired results is to write a
new special IOSIM, called the "message routing 4im"™ ¢mrd_), which
will Adirect all ouptut from the system control functions to a
spacial "message” segment, shared betwean the daemons and the
initializer process, The functions will also extract any input
lines thay need from this segment, The message coordinator will
write output messages on the typewriters assigned to system
control ani/or in "log"” files, Qutput from one Ffunction may
appear o5n more than one typewriter and individual messages may
appear on several typewriters simoltaneously if desired, (10
conventions are possible which could allow a function to bypass
the message coordinator with, fof instance, a known ¢trivial
mesgage which is merely to bé logged,)

The major work needei to implement the new strategy is to modify
systam_control_ so that it can operate multiple terminals, The
codle to 40 this can be @onstriucted after the pattern used in
1ianlup_ and aswa_, Each device and each function will have a
small data base ani an event~call channel associated with it,
and system_control_ will perform most of its operations in
response to wakeups from thege event=call channels,

“hen the system is brought up, the initializer process will
1iscover its main terminal cHannel in a supervisor data base,
just as it does now, For a minimum configuration, this will be
the 3I0C or IOM master console channel, This channel, and any
others 1listed on the OPRTY card in the BOS configuration deck,
will be given to system_gontrol_ to operate, Initializer
caommands may be given to system contfol_ at any time to add or
jelete any of these terminal channels, p simple startup command
list facility will be added to the dinitializer to vpermit
abpbreviation of the "stanjard” startup Sequence,

A sinple modification to the answering Service will vpermit the
initializer to request the automatic login of the standard daemon
procasses. at operator command, The sSame startup command 1list
feature can be usel herey A final easy modification to the
answering service will convince the daemons to use mrd_ instead
of tw_ when attaching their %/o0 streams,

Msst initializer commands do not interact with the operator,
#han called, they perform their function and produce output, but
15 not read additional input, The exceptions to this pattern are
the reszonfiguration gcommands, message~of-the~day editing, angd
initializer “"admin" mode (sage of the command s¥stem, These
usages Wwill be supported by temporarily detaching a typewriter
cshannel from uSe by system_&ontrol_ and attaching it through the
normal ring=4 typewriter aim, Only¥ one of these funetions can be
parformel at any time, sifice the ring~4 tty 4im cannot support
asyn-hronous operations.
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Input=Dutput Protocol

#o will 3istinguish betwean

Channels device channels (or files)

Virtual Consoles Symbolic names, attached to channels
Sources Classes of messages, from Same procesSs
Source ionames Ionames within a daemon process

Ihe "routing table” will contiect sources to virtual consoles, A
sturce must be sent to at least one virtual console and may be
sent to> mnany, Figure 1 shows how the input-ouput routing graph
will look,
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Figure 1 = Routing graph

#hen an operator wishes to input a line, to reply to a tape~mount
rejuest, or start up or recofer a daemon process, he simply goes
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to the nearest console and enters a carriage return, When the
return is received, system_cdntrol: will suspend output on that
terminal (for say 2 minutes); and type

OPEp:

S0 that thy Opgrator may gonter an initializer command., The
initializer command will ysyally be "reply”, and will be ysed ¢o
send a line to a daemon process, (Carriage return is used
bazause of a deficiency in the "quit" signalling mechanism ~-
whah a quit is signalled, the initializer has no vay to determine
which console hit quit.)

A Eragment of console output on an initializer console might look
lice this:

1921,2 as up_sysctl_: SAT installed by RHart,SysAdmin
1930,1 as LOGIN tty208 27K1 333 smith,Proj’
1035,1 tape 49 mount reel 275 on drive 3 for Smith,Proit
a2 tape
1936,8 tape 50 mount reel 903 on drive 4 for Smith,Proi1
=w> tape
1236,9 as LOGIN tty102 TTY33 none Joneg,Proi?
(operator hits return)
OPER: reply tape 50 ok bvn
1040,5 bk dumper waking up.
(ratarn again)
DPER: r tape U9 notape
1952,1 tape 51 mount reel 725 on drive 3 for Smith,Proi1
1052,1 tape ==>
(return again)
DRPER: r tape 51 ok qzx
1112,2 tape dismount tape on drive 3 and return to slot 725

fha sentinel "==>" is ¢typed when input is expegted from the
sparator, Note also that theé operator does not have to reply to
the mount messages in the order received, The number in the
nessage 1s used as a tag which tells which reguest he |is
hoaoring. (There will be sdme natural upper bound on the number
5f such regquests that may be pending,)
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Startup sequence for the Initializer

rhg following is a listing of the "startup command list" file for
the initializer process,

* MIT system startup dedk

*

* define virtual consoles and their channels
*

define master tw_ opty

define as_console tw_ tfy192

define io_console tw_ tty194

define bk_console tw_ tfy196

define as_log file_ answering_service_log

w

* route messages to virfual consoles
*

route bk user_i/0 bk_cofisole

route Lo user_i/o io_cofisole

route tape user_i/0 as_&onsole

route as3 user_i/o *all

route as2 user_i/0 *as_gonsole as_log
route as? user_i/0 as_c8nsole as_log
route as0 user_i/o as_ldg

route asmi user_i/c as_¢onsole

route asm?2 user_i/o *as_console
route * user_i/0 master

*

* log in the daemons

*

login IO SysDaemon io
login Backup SysDaemon bk
*

*ani

In this example, *"master", "io_console”, *"bk_console®”, and
"ag_consosle”™ are virtual console identifiers.

Tha “"route” commands send messages from the sources "io", and
"hk" to virtual consoles, Leftover meSsages will bée sent to the
master console, if any arise, The sources "ag3", "as2", "as1",
at>, are the varlous Jlevels of sevaerity of answering service
nessagas,., Ah asterisk before a virtual console means to surround
the message with stars and to ring the typewriter bell if
posgible.

4@ can gain poverful benefits of this scheme later, when we have
tine to modify the daemotis to use many streams for different
types of meSsages instead of just error_output and uUser outpnst,
“a will be able to reiluce the amount of typing of "normal status”
messages, by directing these messages to a log which is dvorinted
automatiocallyY, and at the same time ingsure that unusual status
messSagas are brought to the attention of the operators and the
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fasponsible SysStem programmyrs, by Sending them to a special log
file and to a console,
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Code to be written

1.

Message routing module. (mrd_)
This is very easy; the current AML interprocess mes$age
facllity provides most of the insides,

Rewrite system_control_ for multiple terminals,

1) channels will be evenf~call driven, as in dialup_.

b) Special «code to getéct commands which capture a console,
anl letach them from multi-console control until exit,

Jther modifications to s¥stem_control_

a) Command handling rewotk,

b) Ald startup command list feature

c) Ald "reply” command t6 send lines to daemons,

1) A34 "login” command to log in daemons

2) Aid "define" command fo define virtual console

£) Add "route" command to route source to virtual console

Ansvwaring service modififations to allow automatic 4daemon
login,

Possible later split of answering Service -into separate
process from initializers,

Possible later modificatfons to "dial” to allow us to "dial
initializer”, and hate console accepted and added to

configuration,
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Thoughts on design of system.control._

The systam_control_ program will do most of its work in response
to eavent signals, by use of tfie event~call mechanism, Entry
points must be added to system_control. f£or console interrupt
(i,e, read completion) proce#sing, and to respond to requests for
input from daemon processes, :

#e will need several data bases to support the multiple~congole
features, Por each fundétion and each virtual console a
communications segment like fhe "con_msgs" segment oOf the aAML
sand_message command will be needed for mes&sage passing, In
ajdition, we will need a 3atad base giving the 1list of channels
currantly . controlled by the answering service, and their status
and control variables; a data base listing the knovwn sources,
with process ID and event channel; and a routing data base which
sonnect8 sources to virtual <consoles, Perhaps8 Someday the
couting may 4include a content specification, somewhat like the
specifications for the command which ©processes the ansvering
gservica log,

Normally, syStem_control_- will block explicitly, not waiting on
any =onsdsle channel, When ifi *admin” mode or when editing the
message of the day, its block point will be in the normal rina-d
tty iim, When the "motd”, "admin", or reconfiguration commands
are recognized, system_control_ will detach the channel which
produced the request from the multiple-console control and attach
it through the standard typewriter dim, A flag will be set which
will cause any other request of this type to be rejected, with
the message “Function bpusy”, until the operator finishes his

speration,

If a virtual console is attathed to a segment rather ¢than a
tyepwriter channel, we can either attach the segment by use of
the "file_" 3im or moijify the program sys_log. to keep these
segmants. If we use a special program, we will not have to
nodlfy the administrative log=processing programs,
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Appendix A
New Data Bases

System Control Message Segmaefits

Esach function and each virtual console will have associated with
it a system control message segment similar to the "con_msqgs"®
sagments of the aAML ipc_Message_facility_, The following
leclaration was lifted £rom there,

I'he segment consists of a header followed by many message blocks,
each capable oOf holding & message of 132 characters plus
information on when the Mmessage was sant, who it’s from, etc.
These blocks are "allocatad” only as needed and placed on a free
storage list when fread, Blfcks in use are chained together in a
first=in-first=~-out quaue,

321 1 syscon_msgs_dscr bhaged;

mlock bit(36),

ipc_channel fixed bin(71),
current_process_1i4 bit(36),
flags unaligned,

3 unused bit(3s) unal,
first_message fixed bin,
lagst_message f£fixed bin,
first_free_buffef fixed bin,
last_assigned_buffer fixed bin,
messages(1) aligned,

3 next_messgage fixed bin,

3 time_sent char{2u),

3 from_user cHar(22),
3
3

NN N NN

from_prod char(9),
flags unal,
4 continde bit(1),
4 unused bit(35) unal,
3 message_body char(132);
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To: pistribution
Froms: T H, Van Vleck
Date: 6/3/72

Subject: User Tapes

This memsrandum describes an implementation of the user tape
facility for Multics,

The general esign of the Multics tape management is descriped in
threa maemos bY Mike Spier, dated October 12, 17, and 21, 1972,
Several steps towvard the full proposal have been made recently,
'his 4dozument proposas enough additional implementation to allow
us to open the tape facility to all users,

Specific features of thae implementation described belowv are:

The use of cole in ring 1 to intercept attach and detach
raguests,

1

2, Ring 1 maintenance of a Tape Reel Description Segment
(TRDS), which prov3des 1logical protection of each tape
reel.

3. An orderly communication path between ring 1 of a tape
user’s process and tHe system tape operator, which allows
the usSer to inform the system of tape mount and dismount
reguests.

4, Tape 1label checking (and/or authentication code
checking), performed by ring 1 of the tape user’s
process.,

5, lape accounting,
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Jverview of Tape Management

Ia1is section gives a brief overviev of the ¢tapé management
facllities wvhich will be implemented, More detailed discussions
of the philosophy behind the implementation may be found in Mike
Spier’s mamoranda,

fafocmation_Rrotection

I'vo Jlevels of information protection must be supplied for tape
data: logical protection, which defines which wusers of the
grstem nay use the 3ata and how the data may be used, just like
the protaction provided bpy the Multics storage sYstem; and
physical protection, which arises from the detachable nature of
tapes, and which insures that the physical reel being used \is
injeed the correct one to which the logical protection avplies,

Loglzal protection will be provided primarily bV an extenied
aczcess control list like the standard Multics ACL for a message
sagment, This access will be managed in rine 4, by special
taupe~haniling primitives, S3%nce some uses of tapes bypass the
anrmal Multics access contrdl mechanisms (such as use by ROS and
by the reloader), these stand-=alone usas muset have sSome
sinplifiad mechanism for afcess control, to insure that they do
not accidentally bypass the system’s logical vprotection
nechanisnm, Tapes may, ¢therefore, also have anmn accessibility
indicator, which will be cheéked by the stand~alone mechanisme if
the TRDS 48 not available, This indicator will be stored in the
PRDS and wvritten on the f#ape label, The values for this
injicator will be:

blank = User tape. Stand-alone mechanisms will refuse.

S - System tape, Fol bootloading only.
R ~ Reload tape. Balkup may write, cold boot may read.
B = BOS tape, May be read or written,

buring normal Multics operation, the accessibility indicator will
not be checked, although it will be written into the tape 1label
grom the TRDS, The value of the indicator in the TRDS may be
changed by a privileged operagtion, Note that a user may read or
writa a tape 3during Multics operation, without regard to the
value of the indicator, since his access is controlled by the aCL
on. the TRDS; note also that only 1labeled tapes may have a
nin=blank accessibility indifator,

An optional retention date will also be associated with the data
on each tape reel, to specify the earliest date that the contents
9f the tape may be rewritten’

Physical protection will be vprovided by code vwhich will Dbe
installed 4in ring 1. Fot Multics standard format tapes, this
code will check the tape label of the tape and insure ¢that the
tape mounted by the operatof is in fact the tape regquested. For
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dverview of Tape Management

acn=staniard tapes, the ring 1 code will check to make sure that
the tape either has a corract label, or no label, For tapes
which ares not labeled, the operatotr will be required to specify
ar. authentication code when he mounts the tape, He will be told
the number of the tapa to mount, but not the authentication code;
4hen the tape is mounted, the operator will be required to tvpe
in the three~character code (which will be on a gticker on the
tape reel). The ring 1 program will reject the tape if the
authentication characters are not correct, The authentication
=nde 18 a non-obvious function of the tape reel number, and can
bs calculated by the system,

Rrel Mapnagament

Busiles insuring data protection, the tape management facility
nust provide the facilities necessary to allovw installations to
nunage their 4inventory of tape reels, This will include
administrative procedures for jabeling and registering tapes, for
obtaining a list of all tapes, or all tapes for a given user, and
£or producing accounting figures which can charge a uSer for reel
and slot rental and £or tape mounts and mount time, '

Intecnal _pata. Bagses

Each reel of tape at a Multics installation will be associated
vith a ring=1 segment knowh as a Tape Reel Data SegMent (TRDS),
Phesa segmants will be kept in a special directory in the file
system hierarchy, The extefded access control list on each IRDS
will give the logical access control for the data contained on
the tape reel.,

The information contained in the TRDS will include the reel name,
codel as part of the path name of the segment; the
authenticzation and label=checking switches; the accessibility
indicator; and information about the density, recording moje,
ani number ©of channels, Other information may also be useful,
such as error count, Most TRDS’s will be zero~length segments,
to conServe storagej default values for all data vhich might be
containel in a TRDS will be chosen if its length is zero, A data
base write-up for the TRpS is attached as an appendix,

It is desirable, for maximum physical protection, for most tapes
at an installation to be labeled. The label must contain the
tape idantification, so that the system can verify that the reeal
Which has been mounted is the same as the one which has Deen
tegquastel, Another memprandum will pfopose a ne¥ tape=~labeling
scheme which will conform to ANSI standards.

INe hardzore I/O Assignment Table {(IOAT) will continue to be used
to> record the association between a pfocess and the channel® or
1avizes agsociated with it,
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Jverviev pf Tape Management

dne additional data base wvill be provided, for communication
batween the ring-1 attach/detach programs and 'the opberator
process responsible for tape management, This data base will
racord all mount requests, from tHe time they are made until the
tape is jismounted or the mount rejected, So that a 1ist of all
currantly-mounted tapes cafh be extracted from it, The request
state, the User’s process Ip, the tape labhels, and the time of the
request are examples of data in this segment, A data base
write~up for the communications sagment is attached as an

appandix.
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Usar Intarface

Usprs whp are nov using Multiecs standard tapes will not be
rejuired to change any of their operationgl proceduresS, if they
arn using system-provided tédpe softvare, The user will continue
to provile, as the third argdment to ios_s$attach, the tape reel
iientifier of the tape which they want mounted, The system will
1ook up the TRDS for the tape in the tape directory, and, if
access 18 correct, 4issmue the mount reguest, pfter the tape is
mounted, the user may read afid write tape just as he does nov,
Whan the user detaches a tape device, the system will rewind and
unload the tape (usually), =and will request the operator to
re~file the tape,

Since the authentication code is a function of the tape reel
nunbar, unlabeled tapas can Bea handled in the same manner, That
ig, wheh the user reguests the attachment of a tape reel which is
reyistere=d as a unlabeled tape, the system will calculate the
authantication code from ¢the reel number, and dinclude the
authantization characters 4if the table entry for the mount
rejuest, The operator will be instructed to reply with the tape
authenticzation characters whan he mount® the tape, and the mount
will pe rejected if the authenticatlion characters 40 not match,

In order to read in tapes frdm other systems, we may occasionally
need to be able to handle tapes vhich have no TRDS. These
functions will be supported by requiring a special syntax in the
tape reel identifier, so thaf a user might request the mount of

unregistered, 9TRACK,NL,comment="resl 37A5"

meaning that he wants an unregistered reel mounted, onh a
nine-track drive, that the tape has no label, and that the
operator should look for a reel labeled 3705, See the memo on
taps identification =and 1l¥beling £or more information on this
subject, In order to insyre the integrity of the logical
orotection mechanism, no fape which has a ‘TRDS may ever be
mounted by this method. Spegial privileged intervention by the
sperator will be required td verify the user’s permission to use
the tape in this case, :

Several other special tape ldentifiers canp be constructed for the
ccnvenience of users and system oparations, The identifier
"seratch” will refer to any available scratch tavpe, The
tgentifiar "next_backup_tape” will refer to the next reel for an
ircremental dump, and the system will assign a tape and report
the reel number used back to the daamon,

)
//) C, L '
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“perator Interface

I'he system control tape management function may execute in the
initializer process, or in some other Process, Its mount ang
dismount requests will be sent through the system control
terminal management facility to hatever physical console 1is
designated as the destination for mount and dismount messages,

The tape management function will be invoked 'BY event call
vhenesver a user request is made, The event~call message will
contain a reference to the communication segmeit, where the
jetails of the mount request will be found.

Ire mount request will cause a message to be typed to the
operator which looks like this:

1035,1 tape 49 mount reel 275 on drive 3 for Smith,Pro41
LED ] tlpa

The number "4S9" in the message is an internal table index, which
the operator will use in his reply, Indexing the messages in
this way permits the system to have more than one mount pending
at. once, while retaining the ability to associate thé operator’s
reply with the proper request, Note that, in general, ve cannot
have more than one reguest £3¥r each drive on the system pending.

Ihe operator will use tha "reply” command to teil the tape
function of the success or f¥ilure of the mount request,

reply tape 49 ok bvn

This example is an affirmative response, in which the operator
3]s50 typed in the tape authefitication characters from the sticker
or, the tape., Authentication might not have been required, if the
tape were a standard Multics labeled tape; the system will check
the authentication if it is supplied, for additional redundancy,

The operator will be given 3 nev command called "tape" which can
1ist all the requests 4in the communication segment if the

operator types
tape list

or which can print the contents of a TRDS if the operator or uUser
types

tape status 300

I'his comnand Can also be used to reqiﬁter & new tape reel or
unregister an old reel, if the operator types

tape register 3701,9TRARK Doe,Multics
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dperator Interface

Suitable jefaults will be applied to the arguments to "tape”, and
the star convention will pe interpreted where appropriate, This
conmand ma¥Y also be Used from other processes, if the user has
the appropriate access to the ring-1 gate which provides the
support for the command, A write~up for the operator commands
‘which will be available is attached as an appendix,
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Tape Mounting Protocol
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Figure 1 - User calls to attach tape

page 8
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Pape Mounting Protocol
Nhen the user makes a call t& attach a tape, the user-ring tape
0IM calls into a nev gate se¢ment into ring 1, which
1« Jdptains ang checks the tape reel igentifier,
2. Interprets conventional identifiers like "scratch",
3., Lpoks up the IRDS fop the tape requested.
4, Checks that the user has access to the TRDS,
5, 0Obtains all tape attributes from the TRDS or assians
default attributes 1€ TRDS length is zero. Retention date
is zhecked here if write attachment is specifieq,

6, calls the haricore DCM to get a drive assigned,
This drive cannot be used by the process from ring 4 vet,
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Tape Mounting Protocol

!
Figure 2 - User signals tape manager
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I'ape Mounting Protocol

[f a drive is successfully assigned, the ring~1 tape attachment
mnjule obtains a free slof in the tape communications segment,
ani fills in the mount reguest information, This will 4include
the tape identification, authentication if required, and perhaps
3 usar message, The user’s ring~4 avent channel identification
and process ID will also He placed in the request;, so that the
tape manager May reply to the user,

The user process will then signal the tape management function
>7er a public event channel, The mesSage sent over the channel
wlll contain the index in thé comminications segment of the mount
ragquast,

The user process thenh retiirns to the user~ring tape DIM, which
b.llocks on the user‘s event channel for the tape,

The tape manager, when awakened, performs any necessary
valijation of the mount request and then displays a message to
the operator of the form

1324,2 tape 19 mount reel 3702 on drive 6, auth
==> tape

I'he tape manager then changes the state indicator in the tape
communications segment’s request block to indicate that operator
action is pending, ani returfis,
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Tape Mdunting Protocol

Tape management

' —-.—--.——..—-.—'-I

Ring 4 !
] | ! function
| usar=-ring | }
| tape | ! (initializer)
| DXIM | !
| | !
| | e !
| | | event | !
I I | channal | !
I I !
i - | !
!
!
!
T W T 5 S TR R D T A W PR TS g W e WP > = !
! operatbpr
! reply
Ring 1 !
1]
| I | tape I | ]
| riag=1 | | comm | | tape I
| tape I | seg | | reel |
| attach | b | | manager |
I | ! I |
I b e ! | |
i | | ! ] |
| | | TRDS | ! | |
| I S, | ! ! l
| | ! R |
!
!
!
!
--w-u--r-w--aﬂ-”————n-——o-----v‘--—w--! e e e e o
! | I
! | tape |
Ring O ! | accounting!
_ i e I
I | !
| hardcore | !
| tape | !
| pCY { !
| | !
I et !
I I I !
| I | IOAT | !
I | !
I ] !

- .t g S U oo v S

Figure 3 - pperator replies to mount request
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Tapa Mounting Protocol

The operator locates and moulits the tape, (The cu¥rent "special
interrupt” provided by the tape controller when a tape is readied
should be used for control pflirposes only, and not reported out of
the hardzore.)

“hen the tape 1is mounted, the operator gives a command of the
form

raply tape 19 ok gmn

whera ths "19" is the slot number in the tape communications
sagmant, and "qmn” is the authentication code from the sticker on
the tape, The tape manager ¥erifies the authentication, and may
reject the mount if the authentication codje is invalia,

If the operator cannot locate the user’s tape, or if the user is
not supposed to use the tape, the operator may make a negative
response, like

raply tape 19 notape
to indicate that the tape cannot be located,
The operator will be reminded of a requast if he does not respond
in 5 minutes, The operator will be able to request a list of 3l1
currant irive assignments and all pending mount regquests,

If the mount is successfuyl, ¢the tape manager 4informs the
agcoanting package that the user is signed on to a tape,

ARfter the operator replies, the tape manager sends a Signal to
the wuser process, ovar its event channal, to tell it that it may

proceael,
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Tape Mounting Protocol

— Ring 4 !
| | 1
| user=-ring | !
| tape I !
I DIV | !
| | !
| O, !
| | | event | !
| | | channal | !
| [ O | !
i — I !

! !

! !

! {

- . -ﬂ-'! '--’-ﬂ------'ﬂ--Q---’ﬂ'&ﬂ-ﬂﬂ-!

1 !

! !

! Ring 1 !

! !

! e e —— -
| | | tape |
| ring=1 |ommmmrmnesceanwb | comm |
| tape | | seg |
| attach | e |
| I !
| !
| I | !
| 1 | TRDS | !
| | | 1
| ——— | !

} !

! !

! !

! !

! !

! !

! Ring 0 !

! !

SR S !
| | !
{ hardcore | !
| tape I !
| DCH | !
| | !
| | e e !
I | { !
| !
' !
i

!
Figure 4 - User is awakened and checks mount
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lape Mounting Protocol

#han the user process is avakened, it calls from the user Tring
into ring 1 again to chack the mount,

The ring-1 program first examines the tape communication segment
to make sure that the tape was successfully mounted,

If label checking is required, the ring=1 module then reads the
tape label and checks th&t the tape is the one requested, If
this test fails, the tape is unloaded and an error is returned to
the aser ring.

If the tape is mounted f£dr writing, and the "not_Yet_labeled"
switzh is on, a label in the appropriate format will be written
%n the tape,

If the 1label 1is correct, dr if the tape is a non=standard tape
with no label, the ringe=1 module informs the hardeore tape DCHM
that the tape may be used frdm ring U4 directly.

Sontrol 4is then returned to the user ring, which then calls
iirectly into the hardcore for any tape reading or writing
reguired, just as we do currently.
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Miscallanaous topjcs

Once we havVe eStablished this framevwork, the tape Package cah be
extended to handle multi-file reels and multiereel volumes in a
straigntforward fashjion, since the ring 1 program can discover
the information necessary f£for such operations from the
appropriate TRDS,

In adiition, an "append" mdde for tape files should be allowed,
sy that users can append to the end of a tape even if they do not
have permission to rewrite data already on the tape, This
ability can be implemented at some later jate, after the basic
mechanisn is working; the key to this i{s the ability to instruct
the DCY that backward repositioning of a tape is not vpermitted,
and a simple addition ¢to the labelechecking Troutine which
positions the tape at the end of the file at attach time,

Ite transition from the current mode of operation to the new
mathod can be done in several steps, without affecting user or
systam operation, The new ring 1 programs snd the tape manager
can be checked out completely before we force the tape DIM’S to
use them. OncCe they are che¢ked out, we can place the ring=-1
pattarn in service by simply changing the user~ring tape DIMs to
call the nev code instead of the 0l1d; the old DCM calls to attach
anl detach a tape «can be removed at a later date, when we are
sure that the new pattern is operational. :

T'he initial version of the ring~1 attach code need not be delaved
by the resquirement that every reel in an installation have a TRDS
created for it, The access=¢hecking code can be conStructed so
that, 1f a TRDS does not exist for a tape reel, the operator is
3sked whather one should be created. The operator may then
specify speclal attributes (say in the case of a hackup tape),
nay sinply let the reguest go through (for a normal user tape),
or may make a negative respofise (in the case of an error),

#g nzel not relabel all of our tapes, elther, in order to get the
new facility on the air, Indeed, we can even delay the
production of the ring 1 lab&l handling code if we wish, in orier
to gat ths mountehandling pattern on the air, This can be done
by requiring authentication for all tapes mounted, IPC already
has procadures for assigning authentication ccdes and numbering
tape reals operating on the Batch system,

I have already codel the little program ¢to return an
authenti-ation code given a fael identifiar, just to see if it
coull be 1one,
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Zode to be written

Tne f£ollowing 4is a short description of the programs necessary
fsr this implementation,

1, Tape Manager ‘
This system control €fufiction can be invoked by a user
rejuest, to tyYpa out a message to the operator, or by an
operator reply, It will Manipulate the information 4in the
tape communication megmant,

2, Tape accounting
This program will have sign=on and Sign-off entr¥ points, ana
nay have an entry for an accounting update. It will charge
the user for tape mountifg, and for tape connect time,

3, Ring=1 tape attachment code,
This program will respond to three uUser requests:
1) Mount requests
b) Mount=Check requests (after operator mounts)
) Digmount requests
The program accesses tHe TRDS segments for tapes, and makes
calls to the hardcore tape DCM for channel and device
assignment, label re&8ding and writing, and chafnel
anassignement, The progfam also accesseS the tape manager’s
tape communications segment, and signals the tape manager
when a mount requast is made.

4, Changes ¢o the tapa DCM

I'hese changes will be made 4in several steps, Functions
called by the ringe1 module will be written first, These
include channel assignpment; read, write, etc; for label
nanipulation; detachment; and an entry to indicate that the
tape may be used by the user ring, Later, the tape_attach
and tape_detach entries called from ¢the user ring can be
Jeleted, PFurther modifications, to insure that the user dnses
not rewrite the tape 1label, can be made after the general
schena is in operation.

5, User~ring DIM changes
These changes can be made to one user-ring DIM at a time, and
the removal of the "old-fashioned" way of using tapes
leferred until all of the nev method has been Shown to work.
The <changes consist of modifying the attach and detach calls
to call ring 1 insteai of the hardcore, and to cause the
creation of an event channel and the blocking of the user
process after the mount %5 regiested.

5, Tape registration and administration
Special programs which can generate a new TRDS and label a
tape will be reguired. other programs may be needed, to do
things like prepare a list of all tapes registered. The 360
program which makes tape labels on the printer should also be
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cpde t9 be written

written for Multics someday,

7. BJS ang bootload changes
At gome later time, we wXll modify BOS to examine the tape

~label of a tape it intended to use, to insure that the tape’s
accessibility indicator permits the kind of use intended,

8, Appenil moide '
Modifications to the tape DCM to allow an appendeonly mode

for a tape reel may ba done after the rest of the scheme is
in operation, This will involve modifyvying the label~checking
code to position the tape after the end of data instead of
after the label, and will require the modifications to the
DCM which prevent backwaltd repositioning,
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Appendix 1 Calling sequences

[wo new yate Segments will be added to the system to support tape
operations, One will be callable b¥ any user, and will support
the wuser~-ring DIM calls &dnd any calls made by user utility
programs, It will be called "trm_",

A privileged gate, “"priv_trm.", will be required to Support the
operator and administrator cémmands,

Sumple <calls to each entry in the gates follow. The details of
thess calls will probably chinge during coding, but the 1list
stiould give the flavor of what is intended.,
1t £all nade by user DIM to mount tape,

call trm_S$mount (tape_4i3, evchn, message, tceindex, ec);

This call returns the index in tc8 of the reguest block set
Uup., The user process should block until signalled by the tape
mount fanction,

2, Call nade by user DIM to check mount,
call trm_Smount_check (tcsindex, ec);

This call 1is made wheh the user is awakened by the mount
function,

3, Call nade when user DIM detaches tape,
call trm_$dismount (tcsindex, ec);
Perhaps an index of 0 meafs all tapes for this process,
4, Call made to return contefits of a request block in tcs,
call trm_Stape_status (tcsindex, p, ec):
This £ills in some block of words pointed to bY P With the

contents of the request block in tcs, Perhaprs we should pass
an area pointer and have the data allocated.

Ut
A

Calls pertaining to access control,

call trm_S$acl_replace (tape_id, aclp, n, ec):

call trm_Sacl_add (tape_id, aclp, n, ec);

call trm_Sacl_adi1 (tape_id, uname, mode, brackets, ec);
call trm_Sacl_replace (tape_id, aclp, n., ec);

call trm_Sacl_delete (t¥pe_id), aclp, n, ec);

call trm_$acl_list (tape_id, aclp, n, uap, ec)}
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Appendix 1 Calling sequences

These calls are constricted on the pattern of the
corresponding calls for segment ACL‘S, They should be made to
150k like the ne¥ access gontrol primitives when docuUmentation
on thege is published,

TRDS mnanagement,

call trm_Sread_trds (tape_4id, p, ec);
call trm_Swvrite_trds (tape_id) p, ec)}

These calls allow the user to inspect and modify tape
attributes., Some information in the TRDS may not be available
t> the usSer, ani some combinations of attributes may be
illegal. This entry perfotms whatever checking is appropriate,

Rasarvation of resjsurces,

call trm_S$reserve (type, from, to, tcsindex, ec);
call trm_Sunreserve (tcsindex, ec)$
call trm_$list_reservations (tcsindex_array, n, ec)3

These calls c¢can bhe implemented later to support resource
reservation.

Privileged calls

call priv_trm_Sregister (tape_id, owner_id, trdsp, ec);
call priv_trm_Sunregister (tape_1id, ec)}

call priv_trm_Sread_trds (tape_id, p, ec);

call priv_trm_Svrite_trds (tape_id» p,» ec);

call priv_trm_Sacl_list (tape_id, aclp, n, uap, ec)’
call priv_trm_Sacl_repllice (tape_id, aclp, n, ec);
call priv_trm_Sacl_add (tape_id, aclp, n, ec)}

call priv_trm_Sacl_delete (tape_id, aclp, n, ec);
call priv_trm_Slist_tcs (tcsx, p, ec)?

call priv_trm_Smodify_tes (tcsx, pe ec)i

call priv_trm_S$force_dAdismount (tcsx, eg);

The fanction of these calls is fairly obvious. Note that the
tape mounting function does not have to bhe opearating in ring
1, if appropriate entry points are provided in this privileged
gate, The overheai invol¥%ed should be investigated.
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APPENDIX Operator repljes

When the operator rebplies to the tape management function
concerning a mount message, he types :

reaply tape NN KEY ARj3

whara "tape® is ths identification of the system control
fanction, used Dby the "reply” command to discover where to send
thre message; NN is the request index typed in the mount message;
K8y is the keyword which indicates the success of the mount or

tae reason £or failure; and aRG is an optional argument,

I'ne following values are legal for KEY:

ok <auth> mount successful, authentication 1is
"auth”

notape Tape reel cannot be located;

noparmit User is not permitted to mount reel,
nosys system or operations difficulty,

alriy Tape already mounted for another user,

reduan ' Tape already mounted for this user,
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Nang: tras

A Tape Reel Description Segment (trds) is created for each tape
rael whizh is registered at an installation, The trds contains
{nformation about the attributes of the tape reel, and its access
~sntrol list controls which users may access the tape reel, Each
trids has a segment name of the form "reelid.trds”; all of the
tris‘s are kept in a special system directory, The trds‘'s are
accessed by the administrative~ring tape mount and dismount
programs when a user requests a tape mount.

Jgagea:

iz1 1 tris based aligned,

2 flags,
not_multics_standard bit (1) unal,
no_label bit (1) unal,
not.yet_labeled bit (1) unal,
no_label_check bit (1) unal,
no_authenticate bit (1) unal,
small_reel bit (1) unal,
seven_track bit (1) @nal,
not_high_density bit (1) unal,
has_retention_date bit (1) unal,
has_access_indicator bit (1) unal,

W W W Wi Wwwww

version fixed bin,

retention_date fixed bin (71),
read_error_count £ixed bin,
write_error_count fixed bin,
Jengity fixed bin,
accesSibility_indicator char (1);

NN NN

EXPLANATION OrF VARIABLES

1. nat_muoltics_Multics standara ig "1"b if the tape is
not in Multics standard €form (See
MPM Reference Guide Section 5,.,3,)

2, no_label is "1"b if the tape is unlabeled

3, not_yat_labeled is "1"b if the label has8 not been
written

4, no_label_check is "1"b if the label is not to be
checked

5, no_authenticate is "1"b if the authentication is

not requirej

5, snall_reel i8 "1"b 1if the reel 45 a small 8ize



" - e QBT e v

trds

L oy o rqt

-~

Page 2

7, saven_track

8., not_high_density
9, has_retention_date

10, has_access_indicator

11, version

12, retention_date
13. read_srror_count
T, wrife_error,count

1%, 3ensity

16, accessibility_indicator

(END)

MPM SYSTEM PROGRAMMERS' SUPPLEMENT

is "1"b if the tape is Sevenetrack

is "1"b if "density"™ value has
meaning

is "1"b 1if "retention_date" has
meaning

is »1»b 1€ the tape has a special
value (i.e, not blank) for
"accessibility_indicater" below,

is the version number of this
declaration (currently 1)

is the date before which the tape
cannot be written

is the count of read errors on this
tape

is the count of write errors on
this tape :

is the recording density in BPT

is blank for normal user tapes,
This indicator 4is written in the
tape label, wehre it will be
checked by some 8pecial programs
wvhich access tapes when the TRDS
and its access contrel list are not
available,
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Nane: tcs

T'he Tapa Communication Sagment {(tcs) is an administrative~ring
segmant which is used for communication between the
aiministrative~ring tape miunt and dismount programs in a tape
user’s process and the tape mount and dismount request handling
function 4in a system prodess, An entry is made in this table
Wwhenaver a tapPe mount is requested, The entry is freed when the
tape is iismounted,

ggagas

3z1 1 tcs based aligned,

nents fixed bin,
mount_proc bit (36),
mount_chan fixed bin (21),
n_npunted fixed bin,
n_pending fixed bin,

freep fixed bin,

pai (25) fixed bin,

array (100),

3 £411 (128) fixed bini

ISYSESESE SRR CR-

icl tape_status_block based aligned,
state fixed bin,

procid bit (36),

evzhn fixed bin (71),

aname char (24),

uproj char (12),

tape_reel_id char (16),

jrive_id fixed bin,

channel_id fixed bin,

devx fixed bin,

authentication char (U4},

pdtep pPtr,

tine_requested fixed bin (713,
tine_mounted fixed bin (71),
tine_dismount fixed bin (71))
£lags,

not_multics_standard bit (1) unal,
no_label bit (1) unal,
not_yet_labeled bit (1) unal,
no_label_check bit (1) unal,
no_authenticate bit (1) unal,
small_reel bit (1) ufal,
saven_track bit (1) tunal,
not_high_density bit (1) anal,
has_retention_date bit (1) unal,
has_access_indicator bit (1) unal,
mount_message char (120) aligned,
operator_reply char (16) aligned,
tape_label char (80)3

NN NDNNNDONNDNNDNND 2

WWwWwwwwwiwww

VNN
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EXPLANARTION OF VARIABLES

1.

Z,

Te
8.4

3,

10.

11,

12,

nants

nount _proc

mount _chan

n_mounted

n_peniing

freep

pad
array

£ill

tape_status_block

state

procid

evchn

aname

uproj
tape_reel _id
irive_id
channel 14

jevx

authentication

MPM SYSTEM PROGRAMMERS’ SUPPLEMENT

is the pumber of entries 1in the
table

is the preocess id of the
mount-handling process

is the event channel used for mount
requests

i8 the current number of reels
mounted

is the current number of mounts
pending

is tHe index of the beginning of
the free chain

is padding
is the array of per-request entries

reserves storage fer each table
entry

is the description of a single
request

is the state of the reguest reguest
is the user process id

18 the user event channel

is the user’s person id

is the user‘s project id

is the tape reel identification

is the drive id

is the tape channel numbey

is the device index, for hardcore
calls

is the authenticatiorn code for the
tape reel
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21,

22,

23,

24,

24,

2h,

27,
28,

24,

30,

3d,.

33.

37,

38

SYSTEM PROGRAMMERS'

pdtep
time_requested
time_mounted

time_dismount

flags
not_multics_standard

no_label
not_yet_labeled

no_label_check
no_authenticate
small_reel

seven_track

not_high_density

has_ratention_data

has_access_indicator

nount _message

sperator_reply

tape_label

(END)

SUPPLEMENT tcs

Page 3

is a pointer to the user’s PpDT

entry, for accounting .

is the time the mount
made

request was

is the time the operator replied to
the mount request

is the dAismount time

are flags, coplied from ¢the TRDS,

describing the tape reel

is "1"b 4if the tape is not in
Multics standard format

i8 "1"b 1f the tape &8 unlabeled
is "1"b if the tape is bdlank
label

i8 "1"b 4f the tape should

not be checked

¢8 "1"b {f authentication is not

required

i "1"b 4f the tape reel is not the
standarl size

is "1"b {if the tape is seven~track

is "1"b if the tape 18 not recorijed
at the highest density

is "1"b if tape is date protectes

is "1"b 1f svecial access control
will be required £for standalone
uses

is the text of the uSer‘s mount

request
is the oparator’'s reply

is the label as read from the tape
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I'o: Distribution
From: T, H, van Vleck
Pate: §/3/72

Subject: Multics Tape Labels and Tape I[dentification

Ihis nmenorandum describes a tape labeling scheme and a plan for
tape identification which will support the user tape~handling
facility and the automatic volume recognition features described
in a companion memorandum,

Th2 labeling scheme proposed here is influenced by the American
National Standard, "Magnetic Tape Labels for 1Information
Interchange”, (X3,27-1969), Published by the Amaerican National
Staniards Institute (pNSI),

Phie tape identification scheme and the labeling scheme have been
lesigned so that they can be added to Multics without changing
the appearance of the sy$tem to current users of tapes, or
reuiring users to rewrite tapes now in use on Multics,
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Tape jlentification

As described in the companion memo on User Tapes, each tape at a
fualtics installation will have a corresponding Tape Reel
Description Segment (trds), which will bpe managed by special
progranms in ring 1, The trds will be a segment in a special
lirectory, named the same at the tape reel, This "name"” for the
tesl will usually be a number, like

3017

¥hen the user specifies the reel identifier in the "descriptian”
argunent in a call to ios_$attach, the tape DIM will <call into
ting 1 and locate the appropriate trds. The ringe=1 software will
chack the usSer’s access to the tape reel, and extract from the
tris various attributes neeaded to accomplish the mounting and
varification of the tape reel.

In some caseS, however, the user may wish to inform the system of
attributas of the tape reel which are not specified in the tris,
perhaps because the reel 4is not vyet registered at the
installation or because he wishes to over=ride attributes set in
the tris, In this case, the "description" argument may consist
of a reel identifier, followed by a list of gualifiers sepvarated
by commas, For example, a user might specify

3017,9TRACK
or
scratch,NL,comment="Carty tape for batch"

The maxinum length of the description argument is 168 characters.

The legal qualifiers are:

NO_LABEL, NL No tape label

9TRACK, 9T 9=ttrack tape

7TRACK, 7T 7=ttack tape

ANST ANST 1labels

DENSITY=, DEN= Recgrding density

NO_DATE, ND BYpass checking of retention 3date

COMMENT=, COMM=, C=® Type comment at mount request

ARlthough upper case latters are shown, alther upper or lower case
will be allowed, Other qualifiers may be defined -from ¢time to

tive,
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lape Labels

Miltics standard format tapes will continue to be ¥he princiral
tape £ormnat for tapes intgnded to be read only by Multics, The
nany featuresS of this format make it particularly useful for
recording information which will be read again by the system,
Many of these same featufres, However, make Multics standard
format tapes difficult to read with other operating systems, The
ANSI labeling conventions have been designed to permit easy
interchange of tapes between systems, Multics will therafore
support the reading and writing of tapes in pANSXI-compatible
format, as a supplement to the Multics standard format.

It will still be possible to read and write tapes in
"non-standard” formats, whigh 40 not have labels recognizable by
t the ring-1 tape mounting code; these tapes, however, cannot
benefit from the automatic vdlume recognition code which proviies
physical security for the data on a reel, and will require
osperator authentication whenever they are mounted,

Briefly, the ANSI standari provides for labels which identify the
tape volume and mark the end of data on the volume, and for £ile
labels which mark the peginning and end of files, These labels
are all g80=character records with specified formats, and are
separatel from the file jata records by eni~of~file marks, Bach
tape volume begins with &a volume label, vwhose first £our
characters are "VOoL1", Each file is preceded by a file heafer
label, whose first four char3cters are "HDR1", Each file is
£olloved by an end~of-file label, whose first four characters are
"EOF1", In addition, the standard allovws for files which beain
on  sne volume and end on another; if a file i8 broken in the
middle, an "EOV1" labsl is recorded to mark the end of the
volune, The standard alsd allows for optional labels: user
volumne labels (UVLa, ...), user file header and ¢traller lzbels
(UHLa, +e0er UTLa, o44)3 and vpermits the operating system to
reczord optional labels for its own use (HDR2, «ses EOQF2, ...»
EOV2, vee)e

The simplest form of a tape which conforms to the ANSI standard
looks like this:

VOL1 HDR1 * file records * EOF| * #

whare "*" represents a f£ile mark. The standard requires that,
for gensral information 4interchange, the maximum length of a
physical record on the tape should be 2048 characters,

I'ha {nitial support for ANSI standard tapes within Multics will
allow oaly VOL1, HDR1, and EoF1 labels, Multi~file volumes and
naltj-volume files will not be supported until later. When a
tape is mounted for writing; the vOoL1 and HDR1 labels and a tape
mark will be written by ring 1, When the tape is d4ismounted, an
E0OM1 label will be written, Later, the support code will be
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Tape Labels

mojified to handle multiefolume £iles, and then multi-file
volumes, but the details of that implementation are outside the
cope of this memo, Optional labels will be deferred for Some
tine, unless an unforeseeen negd for them arises, Users can
crzate such tapes, of course; by specifying NO_LABEL and writing
thelr ovwn code,

The format of the tape labels is given in an appendix,

The Multycs standarid tape format (see MPY 5.3) 48 jncompatible
with the ANSI standari, espe&ially in the use of end-of=-file
nrks, The Multics standsrd tape header is also recorded in
binacy mode, and the record ¥s 272 words 1long, in a special
format, instead of the 80 characters required by the standarid,

In ordier to avoid making a change in label formats which would
not be downwards compatible, the approach chosen is to add to the
Multics label, in unused positions, the standard ANSTI VOL1 label.
I'his label will be contained {in words 17-3s 0of the Multics label,

Tapes  previously written by Multics will, of course, be
acceptable to the system after the new Jlabel~handling code is
installed, but the system will not be able to perform automatic
volLume recognition for these tapes, S0 authentication will be
ragquired; and the system will not be able to protect these taoes
from unauthorized access by stand«alone programs; Since the
accessibility indicator will not bhe available in the tape label,

Phe following is the pl1 declaration for the VOL1 label:

4c). 1 voli_label basej,
2 labal_identifier char (3), /% "VOQL™ %/
2 labal_number char (1), VAR R4
2 vol_ser_no char (6), /* reel 14 %/
2 accessibility char (1), /* usually blank */
2 resarved1 char (20),
2 reserved2 char (6),
2 ownmr char (14), /* project 1a */
2 reserved3 char (28),
2 label_std_level char (1); VA 4

The following is the 3eclaration of the HDR1 labell

3c) 1 hdr1_label basel,
2 label_identifier char (3), /* "HpR" %/
2 label_number char (1), /e AR wy
2 flle_ldentifier char (17), /* f£ile name */
2 set_ldentification chai (6), /* reel id */
2 file_section_number char (4); VAT
2 file_sequence_number char (&), VARG M4
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2 generation_number char (4), /% "0001" w/
2 gensration_version_numlier char (2), /* "00% ¢/
2 creation_Adate char (6); /* BYYDDD */
2 eXxpiration_date chap (6), /* BYYDDD */
2 accessibility char (1)e /* as above ¥/
2 block_count char (6), /% "000000" */
2 system_code char (13), /* installation id */
2 reserved char (7);

Ihe EOF1 label has the same format as the HDR1 label, except that
"labal_identifier” is “EOF", and "block_count"™ is a number,
expressel in decimal character form, which 1s <the count of
prasical records in the £ile,

fhe reader is urged to consult the ANSI standard document for
nore information concerning ¥the label formats and contents,
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sysg¢on_msgs._ dscr
ipc_channel
current_process_id
flags

first_message

last message
first_free_buffer
last_assigned_buffer

nassages
next_message
time_sent
from_yser
from_pco]
flags
continue

message_body

So fhat process controlling this
virtual console can be wakened,
Posdibly not needed

Index of hLead 0f message chain,
rndex of tail of message chain,
Index of head of free storage list,
Number of blocks currently in use
or on free storage list.

The array of message blocksg
foreward pointer,

*1"h if message continues in
nexf block,

11
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“assage Routing Table

I'nis table will be used bY the attach entry of the
routing 4im (mrd_) to match source (e,g. I/0 Daemon,

page 12

messSage
ansverling

sarvice) -~ stream (e,g, "user_i/o","error_output™) combinations
with virtual consoles to whiZh messages are to be directed,

dcl 1 mess_route_table aligned based,
2 lock bit(36),
2 no_of_sources fixed bin,
2 source_entry(16) aligned,
3 source_name char(32),
3 no_of_streams fixed bin,
3 stream_entry(16) aligned,

4 stream_name thar(32),
4 virt_cdns(8) char(32);

nass_route_table

lock

no_of_sources Number of source rows in this matrix,
Source_eatry The source rows

source_name

no_Rf_streams

Number of stream columns that have
entiies in this row,

stream_entry The virtual consoles for this element
of the matrix,
stream_name
virt_cons virtual consoles to which messages should

go when o>riginating from this source
ovel this stream,
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Vvirtgal Console Table

Associates virtual <consples with physical devices and/or log
sagments.

jcl 1 virt_cons_table aligned based,
2 lock bit(36),
2 no_of_entries fixed bin,
2 entry(32) alignel,
3 virt_name char(32),
3 no_of_dest fixed bin,
3 dest_data(g) aligned,
4 type £lxed bin,;
4 dest_name char(32),
4 tty_index fixed bin,
L seg_ptr ptr;

virt _cons_table

lock

no_of_entries

entry

virt_name symbolic name of virtual conSole

ny_of_Jest Number of physical destinations for
messages to this virtual console,

jest _data Whele tha message is to be sent

type 1 £dr tty, 2 for segment

Jest_name symliolic name of physical destination

tty_iniex ' If tty, ref no for calls to hardcore

seg_ptr if segment, pointer to it,
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Appendix B ’
Jperator Commands to Modify Console Table & Routing Table

“ommands to Modify the Virtual Console Iable

The following operator commahds will be provided to give dynamic
control over the destinatlon of messages from the systeh to
operations.,

Command: Jdefine

Effect: create a virtual console or add physical destinations
to a previously existing virtual console,

Usagea: 1efine VCONS TYPE1 PHYS_NAMEY1 ,,. TYPEN PHYS _NAMEn

The virtual console VCONS will be defined and given the physical
jestinations PHYS_NAME1 throfigh PHYS_NaAMEn, If VCONS is already
jefined, the destinations PHYS_NpME1 through PHYS_NaAMEn will be
addel to it, The TYPE arguments may have value "file " or “tw_ "
to indizate vhether ths destination is a segment or a console.
(This will not be necessary 3£ there is a vay for sykstem control
ts> distinguish a console name from a segment name,)

Zommani: deldest

Effect: Delete a virtual console or remove ©physical
jaestinations from a virtual &onsole,

Usage: deldest VCONS PHYS_NAME1 .., PHYS_NAMEn

Physical destinations PHYS_NAME1 through PHYS_NAMEn will Dbe
removed from the destination list for VCONS, TIf no PHYS NaMg
arguments are given, the entire virtual console vill be deleted,
(PoBsibly this should ask 4if operator vants to do this before
proceaiing.,) TYPE arguments are as described in the description
of define above,

Sommand: redirect

Bffect: change physical destination of messages to a virtual
sonsole,
Unage: redirect VCONS PHYS_NAME1 TYPR PHYS_NAME2

This will be equivalent tol
3eldest yCONS PH!S;NAHE1
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define VCONS TYPE RHYS_NAMER
except that 1f no PHYS_NAMg Arguments afe given an error mesSsge
wlll appear,

Examples Suppose that the initializer is using TTY196 to print
laemon messages (i,e, virtuval console Daemon®rr ha® one physical
iastination, TTY196) and that TTY195 is idle, 1If, for instance,
the ribbon should break on TIY19s5, the Operator could go to any
congdle and type:

redirect DaemonErr TTY196 tw_ TTY195

1essages sent to DaemonErr wdHuld now appear on TTY195,

If np> console vwere free when TTY196 became unusable. the operator
coull, again from any console, type

redirect DaemonBrr TTY196 file_ DErr_temp_

to save subsequent messages until TTY196 4is repaired or until
another zconsole becomes freea)
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Sommands to Modify tha Routifig Table

The following commands will be provided to give 4ynamic coentrol
over which virtual consoles fecieve mesSages from which sources,

sommani: route

Effect: Associate a set of virtual consoles with an I/0 stream
of a meSsage Source,

Usage: route SOURCE STREAM vCONS1 ,,, VCONSn

Subsequently when system gontrol function SOURCE writes on I/0
stream STREAM the message Will be routegq ¢to virttal consoles
VCONS1 through VCONSh, I¢ a routing entry alreadyY exists for
SOURCE and STREAM, VCONS1 thrfough VCONSn will be added to the
list of virtual consoles,

Sommands Jderoute

Effect: Remove a set of virtual consoles from the routing list
of an I/ stream of a source,

Usage? deroute SOURCE STREAM VCONS1 ,., VCONSH

Subsequently when system zonfrol function SOURCE writes on T/0
stream STREpAM the message will no longer be routed to virtual
zon8oles VCONSY through VCOKSn. If the VCONS arguments are
absent, all routings for thHis streame=sSource combination will bhe
ramovel.

Command? reroute

Effect: Change virtopal consoles for a stream~source
combination,

Usage: reroute SOURCE STREAM VCONS11 VCONS12 .., VCONSn1 VCONSH2

Equivalent to:

deroute SOyRCE STREAM VCONS11 _ . yCcONSn1

route  SOURCE sTREAM vCoNs12 ,,, VYCONSR2
except that 4f no VCONS groguments are given, arn error message
will appear.

Examples: The route command would normally be given as part of
the procedure for bringing up a daemon or other System control
function., The deroutes command would normally be given when
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bringing such a function dovwi,

For instance, before 1logging in the Backup Daemon the operator
woull type :

route bk user_i/o Dbackup_log_
route bk error_output Daemon¥rr backup_leg.

to initialize the routing for messages from Backup,

If it should be discovered that Backup is encountering errcrs of
a nature that require immediate operator attention, the operator
coull type

reroute bk arror_ottput DaemenErr master
ar .
route bk error_output master

Tha former would causs the méssage coordinator to stop sanding
Backup error messages to the DaemogBErr virtual con®olie and route
them instead to the master cHinsole, The latter would cause Such
nassages to be sent to the master console as well as to
OanemonBrr, Both, assuming 4nitialization as 4in the examole
abova, would leave the routing of messages to backup_log_
andisturbed,

After thes Backup Daemdon is ldgged out, the operator might type

deroute bk user_i/¢6
deroute bk error_output

(Note: It is probably possible and desirable to keep a
semi-permanent routing table, using these commands enly when new
or special conditions call £8r a change,)
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Appendix ¢
Sindry Other Commands

chmmand: login
Effect: Cause login of a System Control Function
Usage: login NAME PROJ SOURCE_ID

This command i1s used to create a process for the s8System control
Eunction NAME (e,g, Dumper,X0) which is given the project ia PROJ
(¢,9., SysPaemon), SOURCE_ID tells the function process vwhat to
call itself when sending messages (e.g. bk,io0,as.tape).

Example: To start an IO paenon running type
login IO Sysbhaemon io

Note that a SPecjal bjit must be set (N the user’s pdt entry, {n
orier for him to be logged in by the operator, Normally, ¢his
bit will be set only for dmemon processes,

Commani: reply

Effect: respond to5 a refiuest for input from a S¥stem Control
Fanction (SCF)

Usage: reply SOURCE_ID LINE

I'he rest of the line after SOURCE_ID will be taken as a mesSage
and sent to the SCFr whose source i3 1is given as the first
argunent. This command is used by the operator whenever a SCF
requires information £rom him. The SCF will indicate its need
for information by inzluding the sentinel "=~>" 4in the mess3ge
sgnt to the operator, T get the attention of the message
cooriinator long enough to type his reply, the operator should
hit the carriage return key before typing "reprly"., Examples are
founl 5n page 5.



