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Subjlectt The Tape Mount Packaget Initial VJVersion

This package for controlled mounting of magnetic tapes was
first proposed in MSB-69, This document descrioses the
impliementatjion which is proposed for Installation. Some features
of the original proposal have not been implemented in this first
version; these possible enhancenents will be discussad iIn a
separate memorandume.

The design of this Tape Mount Package is motivated primarily
by security needs:

1) The system must verijify that a user has access to any tacpe
hesshe tries to mount,

2) The system must verify that every tape mountad Is the one
requested. :

3} The system must verlify that the arite-permit hardware is
engaged when and onily when a tapa (s mounted for ariting.

We can force every tape mount to be executed 2y ringl
programs which will perform the above verifications by making
certain entrles [n the hardcore tape devica control module(tdcm)
available oniy from ringl (fthrough admin_gate_), by making tdcm
record in tape_data the valldation level at the time the driv2 is
attached and by making tdcm not honor calts from rings »f higher
number until the drive is explicitly “promoted®.

A consequence iIs that, from the point of view 0f a3 wuser®s
Device Intertace Modulile {0IM)y, mounting a tape 1is less
complicated.s In the course of accomplisiing the above tasks, the
Tape Mount Package performs some actions which are commoy to all
mounts, incluging setting the density at which the drive is to
operate and notifying the operator that 3 tape is to be nounted.
Also, the wakeup which indicates that tha taipe reques ted has bdbeen
mounted goes only to the process for which the tape was mounted,
not, as was the case previously, to every process waiting for a
drive.

Mul tics Prolject internat working documentation. Not to be
reproduced or distributed outside the Multics Project.
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lapne Reaistration

Volume Jdescription Segments

In order to mount a tape properly axd accurately ve~ify that
it 1s the correct oney the tape mount packige must nave at mount
time certain information about the tape, such as recording
densityy, number of tracks of informationy, logical tormat(2.9e.
mul ticsy ansi), etc. This must pe information that the system
can trust; that is, it must be information that cay be mnodified
only by the system, although the system may make modi fications in
a control ied way at the user's request. This is accomplished by
reguiring that each tape pe registe~ed and by placing the

registration information in ringl segmnents, one per t ape. These
Volume Uescription Segments (VDS) (1) 23are managed by ringil
programs accessible through the gates trm_ and ftape_admin_.

Privilezed and user commands are provided.

The volume Jescription segments reside [in a nijerarchy of
system directories balow >system_controi_1l1»>tape. Th2 di~ectories
in this hierarchy are named in such a way that the pathname for a
given VvO0S can be calculated from the volume name, Tre volume
name is exactly six characters in length, The catculation is as
follows: :

dec lare

vdspn char(1c8), /¥ Pathnama of VDS ¥/

volid char (b) 3 /% Tape nane %/

vdspn = “>system_control_1i>tape>" 1|
substrivolidyl1,2) 11 "> (]|
substr(voliildy 3,2) 1 “>*" i
volid tt ".vds'™;

Thus, for example, the VDS for tape 070090 resides ats
>system_controi_1>tape>07>00>070030.vds

The first design of the VDS envisioned default values for
varjiables such that the bulk of VUS®'s would be of zera tength,.
This no |longer is feasible and a specjal feature is included to
reduce the number of segments of non-zero length needed to
rejister all the tapes in the system. Thre oitcount in the branch
of a VO3 is useda to indicate whether to use the VDS itself or
whether to wuse an archetyplcal VJS wnicn serves to record the
attributes of several identical VDS°*se The value in the 2itcount
is zero it the VJS itselt lIs to pe used, an index in a table of
archetypes (it 3an archetype 1Is to be used, The uniformity ot
backup tapes provides a prime example of tha usefuinass of such
an archetype.

(1) Previously callted TRDS and BVJS.
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The use of an archetype VDS is transparent to the user.
Wh2n a tape s registered it is automaticalty compared against
entries in a table ot archetypes and on2 is used iIf cossiole.
All references to the individual V0S are made throug a VvUisS
manager which automatically tocates tha archetype. Whan a tape
rejistration is modified the archety’>e is copied, the VvIOS
changed, and a di fferent archetype used i f Dossible.

Rejistering a Tape

Only a system administrator(usually tne tape libra~ian) can
register or unregister a tape. e priviteged comnand
tape_rejister c¢alls into ringit to create a VDS, to Arite the
registration intormation therein, and to set the 1initiat tage
access on the VODs. The privileged command tape_unregister
expunyges a registration by the straightforwird method of deleting
tha VuJS.

A user who nas access to a tape can eximine ifts registration
using the command tape_registration_print or (through t~m_) the
ringl entries provided. fhe command taone_registratis>n_change
allows the owner(see Access {ontrol belon) of a tapa t> change
much of its registration, under supervision. There issy nowever,
certain administrative and privileged Information in the VDS
which the user is not alliowed to modify.

Descriptions of these commands and axamples of tnz2ir uses
may be found in the Appendix.

Mounting Unregistered Tapes

Provision has bpDeen made tfor mounting an unr2gistared
tape(one with no VDS). Wnen mounting sJuych a tape the Taoe Mount
Package allows the user to supply infornation which ordinarily
would come from tne VOS. In doing soy hOowever, tne Tape Mount
Package relies on the human operator to tocate the correct tape.
This is <clearly a weak point in the systen, and an installation
can disable this feature by editing an include file and
recompiling one program. (1)

A user indicates that a reguest is for an unregister2d tape
and supplies the necessary description »ny means of 3 special
syntax. Rather than specifying jJjust a wvolume lident ifia~ (targe
name or slot number), the user provides a volume description, a
charactar string which contains the voluma identifier as its
first element followed Dy qualifiers, separated by zommias, which
describe the tape. This same syntax is used by the registration
commands and the qualifiers are listed in the write4d in the

—_—— —— e . — s e e e

(1) There is obvious room for improvement hare.
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Appendix. The description defaults when mounting are tha sam2 as
when registering a tape. For aregistered tapey 0f cours2, only

the volume identitier [is necessary since tha description is taken
from the VDS.
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Information Protection

Two levels of information protection must be supplied for
tape data: logical protection which defines which users may use
the data and how the data may be used; anil physical protection,
the need tor which arises from the detachable nature of tapes and
which insures that the physical reel being Jysed is indeeld the one
to which the logical protection applies.

Access Control

Logical protection for a tape and (ts Volume Uescription
Segment is represented by bDits in the extended access control
list for the VUS,. Access is manipulated by ringl prograns, also
avajlaple throuagh trm_ and tape_admin_, and user commnands are
provided which are similar to othner access control commands. The
extended access Is checked before any tape is mounted and pefore
any modification to the VOIS or to its ACL to ensure that the
rejuested action is consistent with the user®s access.

The initial access on a tape registered to User.Project?

Re3 ACL Ex ACL Ring 8r Acc Name

rw rwaco 151,1 User «.Project.?
rw null i,1,1 *.Sysidaemon.”®
nul | nullt 1,1,1 * E,¥

The meanings of the tape access modas!

read(r)

User may read the contents of the vaolune.
write(w)

User may write anywhere on the volune.
append(a)

User may write on the tape beyond the and of any data wnich
is on the tape at mount time, but may not erase or Jvera~jte
such previous data. (This moda of operation is not
supported in any other way.)

controti(c)
JUser may give to or remove from another user read, ~rite, or
append access if User has it, but may not giva o0~ renove
control acca2ss.

owner (o)
User may give or remove any daccess except own2r. Jser may
modify the registration of the tape. There may be 21ly one
owner per tfape and this access is set by tne privileged
tape_register command at the time the tape is rejiste~ed.
(Tnis is a account ing rather than a technical rest~ictions
accounting procedures cnarge tape rantal to the owler. If
distribution of charges anong use~s Jr simply charging the
first owner found can be handled, tnhen multiple owy2rs can
be allowed.)
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Verification of Mounted Tape

T he identity of a tape may oe verified at mount tine in one
or both of two WaYSe When the tape is mounted the oderataor types
a command to the Injitializer to indicate that the tape is ready.
One argument to this command is a three-chiracter authextication
code found on a sticker on the reel. This code |is an obscure
function of the volume [d anil may be calzulated by the Tanoe Mount
Package and matched to what the operator types.

The other way to verify a tape is to read its label
record(s) and examine the information contained therein. One
means or the other must be used; both may be used fo~ greater
safety.

Reading, Writing, and Examining Volume LabDels

When a standard format(Multics, ANSI) tape jis mouxted for
reading, its label is read and exanined. When mounted for
writing, the labe! is similarty examined unless it is a new
tapelregjistered as not yet lapeijed). Whan mounted for wrjiting, a
volume iabel is not written uniess the tape is a Multics standard
tape or (s not yet lapeled.

The actual reading and veriticatjion or writing of tne label
is performed by an entry (DIM_{apeler_ in 0Oiagram 2)in the DIM*s
Device Strategy Module(DSM). This mnust ba code that c3n run in
ringl and which cannot be replaced by the us2r, but aeed not be
restricted to running in ringl. Because the Tape Mount Package
cannot verity who called ity the |abeler is chosen according to

the information in t he Vds. Thusy a tape must 2e registered
either as conforning to an establisned and supported standard, or
as having no label. In the latter case, no |abel verification

can be performed and authentication is raquired.

A labeler must have an entry for reading and verifying
laoels and an entry for writing lacels. The read 2ntry is
responsible for reading the laovel record(s) and for parforming
whatever computation is necessary to ensyre that |t is a wvalid
lapel of the s tandard format. The tabaler also extracts the
volume name from the liabel and returns it t3 the caller.

Tha write entry is responsiole for ariting a correct label
containing the volume name supplied by tnhe calier.

goth entries may have other responsibilities to the OSM
itself and fulfiliing these responsiopilities nay reqJdire
communication with the DSM. This communication is accomplished
by use of the dimdatap argument(see Appendix) . This is 3 pointer
to arpitrary data as agreed upon by the labaler and the JSM, The
Mount Package do2s not presume to know ayytning about this data
or its format; the value of dimdatap with which the Mount
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f“ Package Is called is passed to the labelar, the value returned
from the t{abeler is returned to the JSM.
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Qrganjizatiopn of Mounting lasks

Mounting magnetic tapes is done in five steps, two 0f wWnich
are performed by procedures operating in the administrative ~ing
of the wuser's process, two of wnich are pertorned 2y a tape
system control tunction operating in a system processy and one of
which is performed by the human operator.

1) Initiate Request: verjify accessy sat up datapasas, get
drive (user process)

2) Notify Cperators? write mount messaze (system praczess)

3) Mount: put reei on arive, pdsh appropriate buttons
(human operator)

4) Process Jperator Reply$ authenticate, start azzounting
(system process)

5) Final Verification? set density, check w~jite-orotect,
read/write label, promote drive (user process)

Tha cooperation between the use~'s process and the tape
system control function is accomplisned wusing intearprocess
communciation ad a3 common data ovas2, the Tape Zommunication
Sejment, The tace scf intorms the operator by typing nassajes;
the oparator (s provided «ith a command for responding to the
tape scf.

ﬂ
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Tape Communication Segment

The Tape Communication 3egment(TCS) coansists of 3 header
containing global information followed by an array of tace status
plocks(tsb) for individual mount requests. The head2r c>ntftains a
locks the process id of the tape system control
function(Initializer process) and the [id of the interprocess
event channel! which invokes the tape system control functionj
and information to keep track of the array of indivi dual mounts
such as the number of rejuests pendinjy, the number of tapes
mountedy, the numoer of elements in the a~raysy and the head of the
free storage list.

The tape status block is assigned ani fjilled 1in by the
user=-process mounting procedures. It contains an int23er code
indicating the state ot the mount reguest (reguestedy, pending,
mounted, promoted), the user®s process id and the 2vent channel
over which the user is to be notified when the tape (s mounted, a
description of the tape and how to handle ity and information to
ald in telling the operator what to do.

The description of the tape is derived from tnat in the V(S
and/or from any information whicn the user may be 3aliowed to
specify when making the mount request. In this ve~sion the
description is taken entirely from the VJS Jnless an unrajistered
tape is being mounted, In the latter case the descrijotion |is
taken from the qualifiers supplied by tne Jser at mount time(see
writeup of trm_$mount in Appendix) with the same defaults for
unspecified atftributes as apply when ~egistering 3 tape. JInce
tilled iny, the tsb serves as the sole internal description for
the duration of the mount.

The index of the tso entry within the TCS identifies the
rejuest in commurication with the operator 3nd with the user USM.
This index is returned to the uUSM Doy trm_smount and nust be
supplied on subsequent calls to trm_dmount _chazk and
trm_$dismount., Simifarly, the index is included in th2 mount
message wriftften on t he tape operations console and must be
included in tne operator®s typed responsa.
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User Process Portion of the Tape Mount P3ackage

The attach entry of a tape O3M calls trm_$mount to initiate
a mount request where previousiy it would have cal led
hcs_3dtdem_attach. This entry acauires 3 arijive, sefts up
communications with the tape system controil function, notifies
the tap=2 scf that a tape is to be mounted, and returns to its
cal ler, The OSM then boplocks or otharwise waits for an
interprocess wakeup from the tape scf., The tape system control
function intforms the ooerator of the myunt reguest and when the
tape has been mounted, a wakeup Is sent to the user procass.

Whan informed that the tape is ready, the DSM must catl
trm_3$mount_check to wverify that the correct tape nas oeen

mounted, This evtry will also check for a write ring 3and set
density,

Tha call to trm_smount_check canndt ve omitted. The drive
is attached in ringl and continues to have 3 validation level of
1 until ringl(or ringl) "promotes"™ it. ticm will not nonor any
call from a8 ring of number higher fthan fthe validation level of

the drive.,

Th2 event message associated with the wakeup that the DIM
receives from the tape system control function contains the
character~-string status key that the operator types as part of
the “tape'"™ command. This response may be poasitive("ok™, "redun")
or negative('"notape*, “nourjive®, “shutdown") . These negative
responsas may oe used to 3glve the us2r some jdea of ahat went
nrong. In one sensey, the information in the event mess age is

redundant and may ope ignored, in the negative cases, it
trm_smount_check s called anyway, it wilt discover from the
state indicator in the tsb that it cannot 35 on and will retu~n a
non-zero error codee. However, this error code will ofter be less

preclse abpout what happened than the event mnessage.

Diagram 1 presents a comparison of oda a CUIM needs to mount
a tape without and with the Tape Mount Fackage, MPM-iike
writeups of the trm_ entries are appended to the end 0of this
memorandum,.

The DSM does not need to provide tha Tape Mount Pac<age aAith
3 tseg. However, a tsegl(or any other diata) may be passed to the
DIM"s labeler module by means of the dimdatip argument.

Tha tiags returned by trm_snount indicate what. tha Mount
Package Dpelieves about the tape. This f{a3j word is desc~ibed by
tape_rejistration_flags (see Appendix) avd is a copy of the flag
word in the tso. The information of greatest interest to a DIM
is that concerning the logical format of the tape and the status
of the label.
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Mounting a Taoe Without and With the Mount Package

Set up SDB and tseg

Craate an event channel

Parse ",7track™”™ trom volume namey, If present,
and set tseg.drive_number accordingly

Attach a drive (hcs_$tdcm_attach)

Rewind and unload tape

Tell tdcm to signal all speciatl interrupts

Set tseganwrite_sw

Write reassuring message to user

Write mount message to operator

Block

Set density

Check for drive in ready state

Check for write ring

Read/vWrite label

Diagram 1.A% Old Style Mount Code in LIM

Set up 50B and ftseg

Create an event channel

Check whe ther Mount Package available
(hes_stdem_mount _bit _get)

Call trm_3smount

Write reassuring message fto user

Block

Examine the event message

Caltl trm_3mount_check

Diagram 1.,8¢ New Style Mount Code in DIM

11
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The Tape System Control Function

The tape system confrol funztion provides smooth
communication with the human operator and with the azzcounting
programs. It also provides for dismounting tapes left mounted

during a crash or a process termination.

. The various parts of the tape system control function, | Ike
the otner system control functions in thea Initializer process,
are invorxed directily or indirectliy as evant call procedures. One

entry is invoked directly upon recejipt of a wakeup from a Jser
process. The message-coordinator/system_control_ mechanism callis
another in response to the "tape"™ operator commani. Other
entries are called by accounting and Answering Servize p~ograns.

Initialization of tha Tape System Control Function

When the system is brought up,y, one 2art of iInitiallzing the
Answering Service is to set up the tape system control function.
The responsipility for this setup is sharad by tape_opr_ and
tape_master_.,

The ringd entry tape_opr_s$init c¢r2ates an evant call
interprocess communication channel wnich will invoke
tape_opr_s$tape_opr_ when (it receives a wakedpe.

Next tape_opr_3init catls into ringl (through tap2_aadmin_)
to tape_master_iinit which initiates the TC3(or creates one if
necessary) and partiaily iInitializes it.

Upon return from tape_master_sinit, tape_opr_%init looks in
the TGS to see whether any tapes were feft mounted at tha time of
the last shutdown or crash. [f 350y It explicitly dismourts them.

Finally, tape_opr_3init calls into ringl again (to
tape_master_3initl) to complete the initializations When the T(S
is completely Iinjtialized, tape_maste~_sinitl <caltls ,into the
hardcore to inform tdcm that the Tape MoJunt Package is r2ady for
businesse.

Informing Users of Mount Package Availaoility

To allow a ODIM to abort gracefuliy if callec at a time when
tapes cannot be mounted, and to allow tagoe_ to distiaguisnh a colid
poot situation In which backup tapes must b2 mounted without the
benetit of the Tape Mount Package, the entry hcs_smount_bit_get
is provided. This entry t akes a bit(1) argument aAhich is
returned with vailue ™"™0"p if the Tade Mount Packazz2 is not
availabile, "1"p [ f it is.
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Operator®s Interaction with the Tape Mount “2ackage

The tape system control function writes mount messages on an
I/0 stream attacned through mrd_ with sodrc2 name "tap2". The
typical message is produced oy a call of tha form:

call ioa_(""5d (Ta ~b6a) drive “2d “a."a “a ~- "a ~a ~a',
tcsxy, reg_chars,
tsb.tape_reel_id,
tsb.drive_id,
tsb.unamey, tsb.uproj,
tsb.ourcomment,
tsbe.act_chars,
ring_cnars, auth_mode);

The typical message looks like this whan typed!

1013 tape 4 ( G70090) drive 3 Jser.Project ==~ MOUNT no~ing auth

The variables in the above call to joa_ ares
1) tcsx is the index ot the tsb ftor thne mount
request.
2) reg_chars is ** or “UNREGISTEREZD'".

3) tsb.tape_reel_id is the volume name.

4) tso.drive_id is the number of the drive o3 wyich the
volume snould be or is mounted,

5) tsb.uname is the user®s 1o3in Yame.
o) tsb.upro] is the user's project.
7) tsb.outcomment is normally "*. In unusual clrcumstances it

gives information to tha operato~ such as "is
not ready™y "not at 1d ot*.

8) tsb.act_chars tells what to do3; ee.g. "MOUNT", “OISMOUNT",
“"REMOUNT™, “REREADY", "RING NEEJEOD'"™, "REMOVE
RING"™.

3) ring_chars is "ring"” or “noring" indicatin wi2the~ a

write ring Is wanted.

10) auth_mode is *"auth or ‘hoadathn” indicating whether
authentication is required.

Whenever any mount rajuests are oceniing a tiner (s set to
repeat every five minutes all pending requasts more than five
minutes old. A repeated message has the string “¥*¥% repa2at ***"
pefore tcsx. This timer is reset when all requests have oseen
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satistied.

The tape system control funct lon does not try to read a
reply from the operator and therefore no sentinel appears on the
tape console avd the operator does not respond with the "reply*
conmand. Rather, a new "“tape'" command is provided which invokes
‘an entry in the tape system control function.

The usage for this command i3s3

tape tcsx keyword authentication

1) tcsx is the tsb index for th2 mount request.
2) keyword is one of:
"ok means the tape has b2en mountea.
“redun’ means the tape was alreidy mounted.
“notape* means tha tape couild not be found.
“nodrive* means the specified drive could N0t 2e used.
*shutdown" means the tape cannot be mounted because of
imminent system shutdown. L L
“repeat" ' asks the tape systam control functjion to
repeat fthe reguest tcsx.
“kill* causes the mount request to be abo~ted and
tne drive unloaded and released. '
“list"” (only if tcsx is omitted) produces a list of
all pending requests and all mounted tapes.
3) authentjication is the tnree cha~acter authentjication code
found on a stic<er on the tace reel,

Authentication is meaningful only with the
“ok™ ana ‘redun" <eywords,y, and Is optional
for requests marxked “noauth®. -

A tcsx whicn refers to a reguest which is not panding or an
unrecognized keyword will resuilt In an 2rror message on the tape
operations console. 1f the typed authentication does not match
the calculiated value, the operator is as<ed to try again.



Initial Vversion 15

History of g Tape Mount Reguest

viagrams 2, 3y and 4 jllustrate *"spatially" and tanporally
the path of a successful mount reguest. Suoporting registration
procedures are not snowne.

Diagram 2 shows how varlous elenents involved i1 a mount
request are reliated and t he cooperation necessary anong tho
processes and th~ee rings.

Diagram 3 snows the relationships in time of the evants in 3
successful moun t request,. Fhis sejd4ence can ba broken
convenijientily into four sections corresponding to the four main
entries in the Tape Mount Package.

A) The mount entry in the user-process mounting routines is
responsiole for setting up the reguest, aciuiring a
drivey, and notifying the tape system control function.

B8) The entry tape_opr_$tape_opr_ in th2 ftape system control
function writes a mount messaga to the operato~. (This
entry also handles dismount reguasts.)

C) The entry tape_opr_3sreply deals with tha oderator'®s
response.

D) The entry mnount_check in the user-process nounting
routines verifies the tfape and if satisfied pronotes the
drive.

Diagram & outlines the seguence of avents in a tape Jismount
rejuest, This is similar to the mounting sequence, put no
response iIs expected from the operator and tha taze system
control tunction sends n> waka2up to the user. The tap2 system
control functiony rather than the user-p~oca2ss routiyes, ~eleases
the tape drive.
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rg

OIM
set up SOBy etc.

call hcs_
$tdcm_mount_Dbit_get

call trm_$mount

bl ock

Diagram 3.At Sequence of Events

ri

tape_mount_smount

set validation
level =1

initiate TCS

parse dascription
initjiate VDS

set up tsb entry
in TCS tentry )
(tsbestate = 1)

make tsej

check access

attach drive

set action indi-
cators in tsb §

in event message

send wakeup to
tape scf

set return args

drivenumnoer

writesw

tcsx

flags

reset validation
level

return;

in a

Mount Rejguest --

Initializer.sysJdaemon
ri

call lios_3%read
==> plock
Random togins &

Il >goutssyaczounting
updates,operation
m2ssage coordin-
ation, etc., all
event call driven

Random operato~
commands

tipe_opr_ (event

call)

nount
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Setting Up a Mount Request

The first task that the user-process mounting p~ocedures
need to pertform is to Initiate the 1CS. This is done oniy once
per process. Next it needs to initiate the VUS for the volume to
be mounted. To tnis end the description string is pa~sed. As
described above, if the guaiiflers indicate that the va i ume is
unregistered, .that fact is recorded and no V0SS is sou3ht. Any
error In initiating these data bases or in calculating the VvUS
pathname causes the mount to ne aborted. Unrecognized qualifiers
area jgnored.,

Atlocation of the tsb is straightforsard. If the~e are ro
biocks on the free storage listy, the number of bDlocks in the
taole is increnented and the Jlast o2ne used. ODuring this
alltocation the T2S is locked since the tape system control
function might simultaneously want to free 3 tsb.

fhe attachnent mode (*r'" or “w') 13 compared against the
access string obtained when finding the VDS and if the J4ser has
appropriate access the ring switch in the tsb is set accordingly.
There |s no access information for an unregistered tasxe so the
user is assumed to have full access to it. This is another
reason to discourage use of unregistered tapes.

The Mount Package acjuires a drive In the sane way that a
DI acquired one previously, except that tha caill 3Joes through
admin_gate_ ratner than througn hCcs_. The tseg used (s a
temporary ringi segment created for the duratjion of the nount.

The event message associated with the wakeup sent to the
tape system control function contains tha index of the ts2 and an
action code. Possible actions are mount and dismount.

Having successtully sent 3  wakeudp, trm_gmount sets its
return arguments, resets the validation leval, and returas to its
cal ler.
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rg

block

Diagram 3.3: Events

ri

wakeup
set args

returns

Initializer.Sys{aemon

r4

Random logins, etc.

tape_opr_ (event
call)

verify message

extract actlion
indicator

call tape_admin_

smount_pending

write massage to
operator

set timer
return;
etc.

Kandom 10gins.,

in a Mount Rejuest

ri

tape_maste~ _
gmount_osanding

check tsbe.state
set tsb.state = 3

increment
tcs. n_p2nding

return;

operato~ message
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Receipt of Mount Request by the Tape System Control =“unction

When caliled by the wait coordinator, tipe_opr_ ftirst checks
to see whether the wakeup came from a aser or the repeat timer.
If the timer, It repeats all pending mount reguests more than
five minutes old and returns.

After extracting from tne event messag2 the action indicator
and tha index of the tso containing the request, tape_opr_
verifies the authenticity of the wakeud oy means of several
tests. The wa<eup must have originatad in ringl, the sender’s
process id must match the process id in the tsbs, that process
must exist, and the state Indicator In the tsb must j2e set to
requested or pending.

The tsb is updated by a8 call into ringli to vrefiact the
receipt of the request. Then, as desc~ib2d above, 3 m2ssage is
written to the oderator and 3 timer sat to ensure that the
rejuest is not forgotten,



Jser.Pro}ject Initjialize~+5ysDaemon

ri ri r

blocked Random loyinsy etz.
Operator command?
tape ok AUT
invokes
tape_opr _sreply
check index
check authentication

accounting

call tape_admin_
stape_mounted

sand wakeup to user

return;

More logins, etc.

ri

tap2_master_
Etape_mountad

Check tsbe.state
set tsb.stata = &%

decrement tcs.n_penaing
increment tcs .n_nounted

retudrn;

Jiagram 3.C: cvents in a Mount Rejuest -- Gperator Response
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Processiny the Operator®s Response

upon receiving a positive reply f~om the operator the tape
system control tunction verifies the tapa by matching t2 typea
authentication code with that previously calculated and colaced in
the tso. If authentication is not rejuired for tne particular
tape, this may be done anyway if the operator typed the
authentication code, or may oe skipped.

Next, accodnting routines are called to start cha~ges for
the mount and the tsb is updated to refiact the tape*'s naw state.

Upon receipt of a negative xeyword the tape scf turns  oft
any accounting that may be running, dismidunts the taoey, 3and frees
the tsb.

Finally, an interprocess wakeup is sent to tne user. The
evant message for this wakeup contains t ne keyword from the
"tape™ command | ine. The “kKill" keyword dies not cause a wakeup
to be sent to the user.
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ry
bltocked
call trm_

Igmount_check

return;

Diagram 3.U?

User.”’roject
ri

tape_mount _
gmount _check

set validation
level = 1

verify tcs_index, etc.
check tsbestate

reset drive status

look for tape at
load point

set density

ook for write ring

reaa/nrite vol laonel
promote drive
sat tsb.state = 5

reset valldation level

return)

Events

Initializer.Sysgazmon
rg ri

send Aakaup to user
retursys
More togins, etc.

in a Mount Reguest --

mount _ch2c kK
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Final verjitication and Promotion of Mounfed Tape

Upon receiving a wakeup from tie tape system control
function, and pefore attempting to maniputate the tapey the
user®s JSM must call trm_smount_check for final veriflcation of
tha tape. Primarily this consists of reading tha ladel or of
reading and then writing the labal on tha tipe. Eut before doing
so mount_check fakes some precautions.

First mounf_check verifies that the supplied tcs index is a
valid one, that the designiated tsb oneldngs to the same process,
and that the tape is mounted and awaitiang final approval. An
error here i3 nd>t immediately fatai; no more processing is done
and an error code (s refurned to the caller. Some of thase are
errors from whichn the USM cannot recover ani the [SM shodld adort
the mount by calling trm_gsdismount if tha attach switch is on,
Others occur on oremature calisy i.2. c31135 made before the tape
scf has notified the user that the tape is ready.

Next the status of the drive is exaninad. It the drive is
not in the ready state a new wakeup is sant to the tape system
control ftunction to cause the operator to ramount th2 taose. The
action and message variables in the tsb 3are updated to irform the
oparator of what is happeninje An arro~ cdde is return2d to the
DSM to indicate that it should block again to await correction of
the proolem., 1f the tape Is not at the 10ai point it [Is unloaded
and similarily remounted.

Whan the taoe (s properly mounted and »Dositioned, th2 drive
is set to operate at the recording density indicated ian the
registration. Ay error here causes the mount to be aborta2d.

If the tape is mounted for Wwriting, 3 write ring nust te
present in the reel; for reading the ~inj must not be dresant.
Upon tailure of eitner conditlon the tape s ~emounted as
described above.

Once the tape is ready to goy, ladsel verification proceecs
apace. Most errors cause the mount to aonort. Howeva~, when
reading some errors cause the tape to 2e remounted. Tals is in
cases where the drive appears to need oparator attention or where
the wrong tape may have peen mounted and th2 remount snouild be
the correct one.

After writing a |l anel o a not yet label ed tape, the
rejistration is updated to reflect the preszance of thre lanel,

Tha tape is turned over to the wuse~ oy a call 1iInto the
hardcora to promote the drive. This raises the validation level
to the validation level of tne catlling UIM, The state indicator
in the tsb is changed once2 again to take note of the promotion
and mount_check returns to thne caller. The DIM is now free to go
about its business.
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ra

DIM

call trm_
$dismount

return;

User.Project
ri

tape_mount _
$di smount

verify tcs_index

check tsb.state
set action indi-
cators in tsb &

in event message

send wakeup to
tape scf

reset validation
level

returns,

Diagran 43

Initializer.3ysoOaamon

r4

Random Jlogins,

fape_oor_
verify message

extract action
indicator

write message to
oparator

finish accounting

call tape_admin_
stape_dismounted

retuyrny

More logins, 2tc

etc

ri

tape_master _
Ptape_dismountad

check tsb.state
rel ease drijve
dezremant

tcsen_pending or
tcse.y_mounted

free ts50

returns

Sejuence of Events in a Tape Jismount
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Naae?! Volume Jescription Segment

A volume {escription Sejaent (vidS) is meaintainzd for each
rejistared mqagnetic tape {(see writeud of tape_rejzistar in the
SP>). It contains information whnicn i35 J4sa2d in mounting the tape
(s2¢ ftram_smount in tha SAu) .

A special mechanism is as3ed to reduce the numbe~ of segments
ot non-zero langth needed to regiszter all the tages in the
system., ihe pbitcount in tha oranch of 3 VIS Is used to ingicate
whether to use the VOS5 itseif or whether to use an archyetypical
vOsS which serves to record the attribautes of several identical
VOS*se The valua In the bitcount (s zero 1f the VD5 its21f is to
be usedy, an index in a table of archetypa2s if an archetyde |s to
be used, The archetype VJS nas tha same stryctu~e as an
individual Vvds.

All references to an Individual VOS should be mnade through
vds_manager_ wn ich automatically lozatas the archatype if
necessary. TInhis is especially important whan moaifying a VDS;
vds_manaiager_ is careful to copy the archetype into the i(ndividual
before making changes.

These administrative=-ring seyments reside iIn a8 special

system library. The entry name of a3 VJ5 must end in “,.vds",
Usages
dec lare
1 vds gsligned based (vdsp),
2 ftltags lika tape_registration_flags,
2 version fixad bin,
2 size_vds tfixed bin,
2 start_nonconst_data fixaed bin,
2 retention_date fixed bin (71),
2 read_error_count fixad bin,
2 write_error_count fix2d bin,
2 density fixad bin,
2 int_id char(8),
2 3ccessibility_indicator char (1)
Volume gJescription Segment
1y wvds Is the structure of 3 Volume
OQescription Seagment,
2) flajs contain most of the descriotion of
1t he tape. see

tape_reyistration_flags below.
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3) verslon is included in case this structure
must e changed without dastroying
ail old vis.
L) size_vds is not used.
5) start_nonconst_data is not used.
6) retention_date is not used.
7) read_error_count Is not used.
8) write_error_count is not used.
9) density is the recording density if
vds. flags.not_high_density = "1'bc,.
0 = 204dopiy 1 = 556bpiy 2 = 8J00pi,
3 = 1600Dbpl
10) int_id is the intarn3l volume nama in the
tape lapel if it is aiffe~rent from
the slot numbar.
11) accessibility_indicator is not used.

Note?! Several variables have peen included in this decla~ation in
anticipation ot future enhancements.

The declarat ion pelow s «for the fla3 word in o20th the
Volume UJescription Segment (vd3) and t e Tage Jommunicatlion
Segment (TCS). This declaratjion may also b2 used to ~eference
the registration flags argument returneda from troa_3$mount_
(tape_mount_smourt). X

declare .
1 tape_registration_flags based,
2 not_multics_standard 311t(1) unai,
2 ans_| abel ' >it(L) unal,
¢ os_label 2it{1) wunal,
2 dos_|i abel 2it (1) wunal,
2 pad_Il abel 2it(5) unal,
2 no_label 2it(1) unat,
2 not_yet_labeled 2it(1) unal,
2 no_avr 2it (1) unal,
2 no_aJdthenticate 20t (1) wunal,
2 tape_marx 20t (1) unal,
2 has_retention_aate 2it (1) unaly,
2 has_access_indicator 20t (1) unal,
2 int_ld_aitftf 20t (1) wunal,
Z unreg 0it(1l) unal,
2 pad_mountact 201t (3) wunat,
2 seven_track 211 (1) unal,
2 not_high_density 2it(1) wunatl,
2 small _reel 21t (1) unal,
2 paa_physical 21t(3) unal,
2 free 2it(1) unal,
2 user_owned 2it(1) unsal,
2 user_charged 20t (1) wunal,
2 pad_admin 21 1(B6) unaly
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Tape Rejistration Flags

1)

2)

3)

4)

5)

6)
7)

8)

9)

10)

11)
12)
13)
14)

15)
16)
17)
18)
19)
20)
21)

22)

23)

24)

tapea_registration_flags

not_mul tics_s tandard
ans_1 abe)
os_label
dos_l abel

pad_|1 abel
no_label

not_yet_iabtel ed

no_avr

no_authenticate

tapa_mark
has_retention_date
has_access_indicator
int_id_ditf

Junrag
pad_mountact

seven_track
not _high_density

small _reel
pad_physicat
free

user_owned

Jyser_charged

pad_admin

SUPPLEMENT vds

P3age 3

is the structure S f the
regsiftration flag word.
is "1™ if the tape is not written
in the multics standard format.

is "1"o it tha tape is written in
the ANSI tape format,
is "1*p if the tape l|is
the 18M 0S5 tape format,
is "1"p if the tape is
the Idv D0OS taipe format.
is unused.

is "1"p if tne tape is written in
an unsupported format.
is "1"o fo~ a new tape or one whose

written in

written in

volume lasel should be ~2written
when the tape is mountad for
writing.

is "1"> if the ordinary label
checking maechanism should te
bypassed.

is "1"p if the operator is not
reguired to type autheatication
characters wnen responding to a
mount regquast.

Is unused. "

is unused.

is unused.

is "1*"p for a tape whose internal
volume name in the 13bel is
diffterent fron the siot nunoer.

is "1"0 ftor an unregister2d tape.
This is meaningless in vds.flags.
Is unused.

is "1"p for a seven_track tape.

is “1"p for a tape with recording
density otaer than 16(Jbpi.

is unused.

is unused.

is "1Yo0 fo~ a tape i a generic
pool if the tape may be assigned.
is *"i1"o if the physical volume
belongs to> tne user rathe~ than to
the Iinstallation.

is "1"o [t the user rather than the
system is ~esponsible for the sict
rental costs.

is unused.
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Name?! tcs

The Tape Communication Sejment(tcs) is an administrative-ring
segment which is used for commuynication detw22an the
administrative-ring tape maunting prograns in a user's process
and the tape system control function. AN entry is 3ltozated in
this taole whenever a tapa mount is r2juested. The entry 1is
freed wnen the tape is dismounted.

Usage:

dci 1 tcs baseda (tcsp) aligned,
nents tixed bin,
mount_proc bit (3b),
mount_chan fixed bin (/71),
n_mounted fixed bin,
n_pending fixed bin,
freep fixed bDin,

lock bit (36),

pad (24) fixed bin,

array (160)

3 till (123) fixed biny

[ASECIRAVIN ASTEAVIN ANIR AT AV IR AN}

Tape Communication Segment

1) tcs is the structure of th2 Tape Communication
Segment.,
2) nents is the size of the tabl 2. 1t is initially g

and is increnented only when the frea2 storage
ilist iIs exhausted,

3) mount_proc is the process id of th2 tape system control
function.

4) mount _chan is the event channel over which the tape
system control function is notiftied of 3
mount or dismount rejuest.

5} n_mounted is the current number of reels mountad.

b) n_pending is the current numbe~ of reels waiting to ©be
mounted.

7) freep Is the index of the first block on the free
storage |ist,

8) lock is a lock used during allocation and freeing
of tape status blocks.

9) pad is unused.

10) array ' is the array of tapa status bDid>cks as

descriped below.
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dci

ARNNNNDNNNNNN NN -

SAl tches,
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tso based (tsbp) aligned,
state fixed bin,

procid pbpit (36),

‘evehn fixed bin (71),
uname char (24),

upro) char (12),
tape_reei_id char (16),
drive_id fixed oin,
cnannel_id tixed bin,
davx fixed biny
authentication char (4),

3 attsw pit (1) unat,

3 comment ot
3 ring pit
3 authreg oit

(1) unal,
(1) unal,
(1) unal,

3 paoc 0lt1(32) unal,

time_dismount

density
vdsp

tsegp

mode

int _id
act_chars
ourcomment
Jdser_commen t
qualifiers
tape_labpel
pad(17)
chain

NN NNNNNNNNDNNNNNNNORN

Tape Status Block

1)

2)

3)

4)

5)

©)

tsb

state

procid

evechn

Jyname

uprol

time_requested fixed bin (71),
time_mountea fixed bin (71),

tixed bin (71},

ftags like tape_registration_tlags,

fixed Din,
ptry,

ptr,
char(8),
char(8),
char(i2),
char(12),
char(120),
Char(&h),
char(8y),
fixed bin,
fixed oinjs

is tne structure of the intformation <ept for
each individua!l mount raguest.
<eeps track of the progress of th2  mount

request? 1] = tso is free, 1 = mount
requested, 2 is not Jused, 3 = mount pending,
% = mounted, 5 - pronsted.

is the identifier of the process rajuesting
the tape.

is the avent chaanel over which the
requesting process is to be notifjied when the
tape has oveen mounted.

is the login name of th2 user regjuesting the
tape.

is the project name of the user raquesting
the tape.
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7)
8)

9)
10

11)

12)

13)

14)

15)
16)
17)
18)
19)
280)

21)

22)

23)

24)

25)

26)

27)

28)

29)
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tape_reel_id
drive_id

channel_id
devx

autnantication
switches
Attsw

comment

ring

authreg

pad
time_reguested
time_mounted

time_dismount

flays
densi ty

vdsp

tse3jp
mode

int_id
act_chars

ourcomment

user_comment

fage 3

is the volume name of tne regeusted tape.
identifies the drive on which the taje is (to
be) mountad,.

is unused.

Is unused,.

is the authentication code <calculateg frcm
the wvolume id which is to be matchad to the
authenticatjion code that the operato~ types.
indicate how to handle tnis mount or driva.
is "1"b if 3 drive has »neen assigned for this
request,y, )" otherwise.

is "1"pb if a uyser commant is supplied for
inclusion in the nount ma2ssajz2, "“0"0
othernwise.

is "1"b if the tape is to be mounted for
writing(ring needed), "“1J"b for ra2adivg.

is "1"p if the operator Is reqguired to tygpe
authentication characters for this tane.

is unused.

is unused.
is unusedi,
Is unusel.

describe the reguested tape. Sez th2 writeup
of the Volume vescristion Segment (V(is) .

is the recordinj density it
tsb.flags.not_high_density = “*1%0. 0 =
2U0bpiy 1 = 5506ppiy 2 = 8GUbpisy 3 = 1loJdbpi.
points to the Volume Description Segnent for
the reguasted tape.

points to the internal! (ringl) tseg J4sed Ly
the user-process mounting routinzs iy dealing
with tdcm.

is the attachment mode 3is specified by the
Jser. It may oe "pr for read o~ "w"' for
write,

is the internal volume name In tne tape label
I1f it is different from the slot numdar.

is wused iIin messages to the operator to
specify what action is needed.

Is used in messages to the operator. It is
normally ** but in unusual circumstances
supplies additional information to the

operator.

is a comment supptied by the user to 3id the
operator. Inis conment is cuyrrently not
printed, even If suppiliad,
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30) qualjifiers

31) tape_label
32) pad
33) chain

MPM SYSTEM PROGRAMMERS * SJPPLEMENT

is a copy of the qualifier string from the
tape description arjumant passed by the user
DiM to trm_smount,

is unused,.

is unused.

is the index of the rext free 1tsb ahen the
tsb entry 1is free and on the free storage
list.
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Tape Qualifiers

The calling sequences to the tape registration commands and
to trm_gmount contain a character string description argunent
with a special internal syntax. The first s5ix characters must Le
the volume name of the volume to oe registered or mounted. This
volume name may be followed optionally by a comma and qualifiers,
separated by comnas, which describpe the tapa2. Some a2xamples?

“07009Uymlyd=800,7track"
“CAT073yasl yunregisteredyc=Marxed fron Waltham, d=830"

Tne following is & 1iist ot these qualifiers and their
meaningss Note that a qualifier ending in "=" is ext2anded to
include a value, a3as in "d=803" [N the examples above.

Qualitier Meaning

“ml* Multics Label? The tape is written in the
Multics tape format.

as " Ansi Labz213 The tap2 [35 written in tne ANSI
tape format, .

“os 1" 05 Label: The tape is written in th2 I3M OS
tape format.

*dosi" DOS Label: The ftape is written in the 1IBM
J0S tape format.

¥ No Lapbeli The tape iIs writter in 3 format
which is not supported by the system.

“ny " Not Yet (Labeled? New tape o~ o012 wWhose
volume laovel should 2e rewritten when mounted
for writing. When sJych a label nas oeen
written, the registr~ation will pe changed
automatically to reflect the presence of the
label .

“bip" Bypass Lapel Processing? No automatic wvolume
recognition snould b2 attempted; i«2. Ignore
the iabel. (This feature currently is not
implemented.)

“7track* Seven track tape.

“"gtrack" Nine track tape.

"den=" Recording Densitys The value folloAing the
“z" should oe 0", Lty M2%, or "3 with
meanings?t *0"™ = 200o0pi, *1* = 556ppi, "2" =
800pbpiy 3" = 16idUDplL.

“density=" Recording Density! The value tolloning the
“=z* should ba "205"y "536", *800"™, o~ *1200".

e S Recording Densityt Abbreviation for
“*density=".

“retention=" Retention uUatel The tape should not te
mounted for writing wuntil after the time

indicated by the value following the "=%,
(This feature currentiy is not implenanted,)



“label="

Appendix 3@ Qualifiers

Retention Datet Abbreviation for
“"retention="

Jnregistered Tape! Th2 tape 1as no VDS,
This qualifier is meaningful only when
mount ing a tape.

Comments: The value following the ‘=" is
inciuded iIn the nmouat message written to the
operator. fnis gualitiaer is meaningful oniy
nhen mounting a tape. (This feature
currentiy is not implemanted.)

Internal volume name Iin the tape LA3EL? if

di fferent from siot numder.

The default both for registration and for mounting is?

mily9tracky d=1600
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Nampe? tape_register

This privilaged command may ne used oy an operator 2r system
administrator to register one or more magn2tic tapes (creating a
Volume Jescription Segment(Vvj3) for each tape registered , or to
create an archetype v0S (which can pe used to reduce tha storage
required for registration of several tapes with identical
registrations. see the wuite up of the VDS In the S?5.)

Lntrys tape_register

This entry registers one or more [ndividual tap2s.
Usage
tape_register description person.project -ctargs

or

tape_register -from description -to volid2 »2erson.project =-ctargs

description is the volume namal(volidl) followed Lty
qualifiers which descrine the tape, separated
oy commase. Ihese qualifiers arz listed in a
separate Appendix.

person.project is the access name of the user to aAnom the
tape is to pe register-=2d. A user name and a
project name must be tyoed in fulil? asterisks
are not allowed. Tha instance tag, if
present, may oe an asterisk.

-ctargs (optlonal) may be as follows?

-free indicates that the given volume, if 3 menber
of a generic POO |y may be assign2d wh2n 3
volume is reguested from the pool .

-user_owned =-uc indicates that the usar, rather than the
system, AWNS the oshysical volumel(e.3je the
plastic tape).

-user_charged -uc indicates that rental and storage cha~ges for
this tape will be billei to person.project.

“no_authentijcate indicates that the oocerator should nat be

-na required to type aJthantication characters

for this tape if it can be veritied Iin some
other way(l.e. from the internal ltab2i).
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The second form of the calling sequenc=2 allows seve~al tapes
tfo be r2gistered with one invocation of the command. It *“-f-om"
is specifiedy "-to volid2*"™ must ailso be soecified. volid2 nust
not be followed by Qqualifiers; all qualifiers and .options
speclitied will apply to all tapes registered in this s2gquence.
Notice that the fjirst three characters of volidl and volid2 are
treated as a pretfix; thus oniy 1UU0 tapes may be reglistered In
one Invocation of tape_register. The prafix part of volidi and
vol id2 nust be the same. ‘

When a volume is first registe-ed, the user has raaco
access.

Examples
tape_rejister (70088y7track,d=800 POUSmith.Forge =-uc

This registers tape (070038 with the attributes sevan t~ack
and Multics format, and recording denxsity 800bpi. Th2 owler,
POdSmith ot the - orge projecty 1Is <charged for tadpe 3and slot
rentat.

tape_rejister -from CATO001lynyl =-to CATUS50 Biackup.Syslaemdn =-na

This rejgisters the fifty tapes CATUJ)L througn CATO50 with
attriobutes nine track, Multics format, not vyet | abeled, and
authentjication not reguired; recordinyg dansity 160ubpiy and owner
Backup.ay saemon.

Tha first time each tape ls mounted for writing a lanel will
be written and the not_yet_labpeied pit turned oft in the v{S.,
Once this proper label is written, the oo2erator «Aill not be
required to tydpe authentication charactars when respording to
subseguant rejuests for this tape) until tnen autheatication is
rejuired.

entry? tape_register_archetype
This entry creates an archetype VySe.
Usdge
tape_rejister_archetype description -zta~gs
description is as apove except that the wvolume ~ame

(which in this context is the type name)l mey -~
be up to 28 cnaracte~s long.
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-ctargs (optional) may be any of the control arguments aoove or
as followst

~-directory =-dr indicates that tne a~chatype VO3 is to be
placed in the directory whose full pathhame
is given oy the next arjument. The default

pathname Is »system_control_1>tance.
Example
tape_rejister_archetype old_backup,d=80U0yny!l -na =-dr >scl>tape>UF

This creates an archetype VJS for a cliss of tapes Aith name
"old_backup', Such a tape is a Multics firmat tape recorded in
nine tracks at a densijity of 3Jd0bpi. Currentily it is not labeled
and consequently authentication is regdir2d when it is nmounted;
however, once a valid label nas o2en written on [t asthextication
will not be required.,

sudbsequent to this wuse of tape_rejister_archetyoe the
command?

tape_rejister UFYOUlynyl,d=8JJ) Backup.Sys0a=2mon -na
will register tape UFYO001 with its registration attributas in the

segment >scil>tape>UF>o0ld_backup.vdsy as described in th2 writaup
of the VDS In tha SPS.
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Napes tape_unregister

This privilageda command may oe used by an operator ar systenm
admninistrator to terminate tne registration of a tape, or to
deactivate an archetype vUs. The Volume Descriptlion Segn2nt(v0S)

for the tape iIs deleted; an archetype VS may be deleta2d or not
according to control arguments.

¥saage
tape_unregister volid
or
tape_unregister -from volidi -to volid2
volld is the name of the tape to be unregistered.
The second form of the calling segquanca allows several tapes
to be unregistered with one invocation of the command. It
“"-from" Is specifiedy, "-to wvolid2"™ 3lsd must ose siecified.
Notice that the ftirst three cnaracters of validl ana volld2 are
treated as a prefix; thus,y, only 130U tapes may be unregistered
in one invocation of tape_unregister, ive prefix part of volidl
and volid2 must ope the same.
Eptry: tape_unregister_archatype
This entry deactivates an archetype V5.
Usage
tape_unregister_archetype typename -ctarys

tyopename is the name of the archetype to Le
deactivated,

-ctargs (optional) may bei
-stop -sp indicates that the a~ch2type should not be

used for any subsaquant registrations, but
does not delete it. This is the default,

~-delete -di indicates that the archetype is to be
deleted. This is expensive for it 2ntails a
search of aill tape registrations to fina all

that use this archetype.
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Lxamplas

tape_unregister 0370088
tape_unregister -from CAT0G1 -to CATO50

tape_unregister_archetype old_backup
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Namest tape_registration_print,trop
Ih2 tape_registration_print command prints a dascription of

the named volume a8s found in the Vvolume Jescription Segnent(vDS)
for that volume,

Usage
tape_rejistration_print wvolid

volid is the volume name of the tape for which a deszription
is desired.

Example
trp 070088
produces output ot the form:

Description of tape 070088
multics standard
seven track tape
density 8l
user charged
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Names: tape_regyistration_cnangjeytrc

The tape_registration_change command allows the owner 2f a

tape to change the tape®s registration i a well coatrollea ard
well supervised Way. Onty information pertaining to the
specified qualifiers will be changed uniass the “-reset”™ control

argument is specified also.

Usdge

tape_reygistration_change description -control_args

description is the volume name followed by qualifiers
which describe the tape, separatad by comnas.
These Qualiflers a~e {isted In a sepa~ate
Appendix.

-control_args (ootional) may be as follons?

-reset -rs indicates that the user wishes to reset all
tields In the Volume Description Segnant(vDS)
to default values before setting the specific
fields implied by th2 gJualifiers.

Noteg?
1) The user must have o access to the volume whose registration
is to be changed.
2) Some administrative and other privilejed information wlll
not be changed by the -reset control argument.

Exampies
Let tape L7J088 be registered as follons?

Description of tape 070038
multics standard
seven track tape
density 800
user charged
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Then the command?
trc Q70088,a8sl4ny |
wilt change the registration to?

Description of tape 070088
ansi standard
not yet labeled
seven track tape
density 800
user charged

Given the same initial registration as above, the command?$
trc 073)88yaslynyl =-reset
will cnange the registration tol
Description of tape 0700188
ansi standard
not yet l|abeled

density lolu
user charged
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tape_sa2tacl, tsa

command adds items to the Access Control List (ACL) of

a magnetic tape.

Ysage

tape_setacl volname ac)l acnamel .+ acpn 3cnamep

volname

aci

acnamej

is the volume name of the tape Ahose ACL is to be
updated. It must pe a six character string. The star
convent ion is not supported.

is the access of th=2 access coatrol namey specified by
the n2xt argument, wWwith respect to volhrame. It may
consist of any or all of the letters "“rwaco®"™ or, to
deny access to acname]y, it may oe “n* or “null" or "',

is the access control name which is to reczive ac}
access to volname., It must be of the ftorm
personj .projectj.tagji. Any ot tna components may bLe
omitted, out |if one is nissinl on the |eft, it nust
still be delimited oy dots. Ine character *¥* will be
substituted for any missing zomoonent. (See [x3mples
belows) Only the argument acnim2]) may be omitted, in
which case the wuser®s process yJroup ID with a tajy of
"% will be used.

Note A drief Explanation of the Access Modes for a Tape Vo lume

access
code

r
W
a

mode explanation

name

read Jser may read the contents of the vol ume,
write Jser may write anywhere on the volium2,

append User may write on the volume after data wnich

is currentliy on the volume, but may "ot alter
what is currently on the volume.

control User may give to or ~emove trom anoti2r Jser
(user?d) rsWey Or a azcess if Lse~ has ity but
may not Jive Oor remove T accesS.

owner User may Jive or ~emdve any access except Ce
There may be only on2 oasner per tape and this
access i3 set Dby 3 system administrator at
the time the tape (s rejistered.

Any comoination of rwa is allowed.
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Examples
eMultics JMulticse. *.Multics *,Multics.
MUl ticse *.Multizcs.*®
will all appear on an ACL as #.Multics.*®

tsa IPCIJ7 rw Joa .Proj

will add to the ACL of the tape IPCO07 the access :cont~0ol name
Joe.Proj.® wWith read and write access 1f the User jissuing the
command has 0 Or rwc accessy read if the User has 9y Arjte if
WC e

tsa 070090 rwac ¥

will ad3d the access control name *.¥.% to the ACL of tane 070090
with rwac access if the User issying the command has o azzessy or
the same combination of rwa that the Jse~ his if the Use~ nas c
access out not o,
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Namesg? tape_listacl,tia
This command lists some or all of tne items on the Access

Contro! List(ACL) of a magnetic tape.

Ysage

tape_listacl volname option acnamel ... 3Ccnamep

volname specities the tape whose AC. is to be listed:s It nust

be a six character string. The star convention is not
supported.

option May be "-3li1"™ or ‘“-a', >ee description of acnamej
below.

acnamej is an access control name, It there is no ac~ame
specitiedy, or if tne option "“-all" ("-a") is soecified,
the entire ACL of the tape will oe listed. Otheraise,
acnamej must be of the form nam=2j.projectji.tagi. It
all tnree components are presenty, the ACL is searched
for the Jjdentical name. It oane or nore of the

components is missing, the AGCL is searched for alt
names Awith the given components. Note?: any componants
missing on the Jeft must still be delimjted oy dotss
however, the dots may bdDe omitfad in the right. (See
Examplgs belon.)

Note: Access modes are described in the writaup of
tape_setacl in fthe MPM.

Examples
tia IPCI0O7 Multics ..a

will list, from the ALL of tape IPCO007, 3i!l items witn project
name Multics and all items with instance taj a.

tia 070090 MUltics *.%.* fFred

will print an error message for Multics If it is not 23 pe~son
name on the ACL of tape u7(J30Cs will tist *,%.%¥ [f it, as such,
is on tne ACL of tape 070090, and will 1ist altl itens oy the ACL

of tape 070090 with the name component Fred.,
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Nameg? tape_delefteacl, taa

This command deletes some or all of the items on tha Access
Control List(ACL) ot a magnetic tape.

Usage
tape_deleteac!| volname option achamel «.¢ acnamen
volname specitfies tne tape whose AC. is t> be deleted, It must

be a six character string. The star convention [s not
supported.

option May be "-all* or "-a". See description of acnamej
below,

acnamej is an access control name. [f there i3 n> azhame
specified, the user®s process group I{ will be assuned;

it the option *-a3li” (“-a*) (s specified, thre entire
ACL of the tape will be deletad. Otherwlse, acnamej
must Dbe of the form namej.projectj.tagji. If 3all taree
components are present, the ACL is searched for the

identicatl name. If one or mor2 of the companents is
missingy the ACL is searched for all names with the
given components. Notet! any cZomponents missing on the
lett must still be adelimited oy dots; Towevary . the
dots mnay be omitted on th2 right, (See Lxamples
below,)

Note! Access modes are described in the writeup of

tape_setacl in the MPM,

Examples

t1a IPCI07 Multics ..a

will daletey from tne ACL of tape IPCO007, 3lt items with prolect
name Multics and all items with instance tag a.

tla 07ud93 Multics *e % Fred

will print an error message tor Multics if (it is ndt 3 per~son
name on the ACL of tape 3700905 will Jdelete *¥,%.,* |t it, as
suchy, i3 on the ACL of tape 2700303 and will delete alt [tems on
the ACL of tape 070090 with the name comdoonant fFred.
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Name tape_mount _

This administrativa-ring procedure contains entries for
modntiny and dismounting magnatic tapas in the Mul tics System.
Entry points may be accessed through the gate trm_.

Qverviea

Mounting magnetic tapes is done in fiva steps, two of Anich
are performed by procedures operating in tne administrative ~ing
of the user®s process,y two of which are oer formed by a tape
system control function operating in a systam process,y and one of
which 1s performed by the human operator.

1) Initiate Request: verify accessy set up tablas, Jet
drive (user process)

2} Notify Ooerator? write mount messaje (systen praocess)

3) Mount: Put reel on drjive and push appropriate buttons
(human operator)

4) Process Operator Reply! authenticate, start azzcounting
{system process)

5) Final verificationt set density, check write-orotect,
read/write 4 promote drive (user praicess)

This procedure performs steps 1 and 5. The usar*®*s tape
Device Strategy Module (DBSM) calils trm_smount to initiate a mount

rejuest. Upon return, the JUSM should 2lozk waiting for steps 2
through 4 to pe completed, at which time tha tape system control
function will send 3 wakeup to the user®'s orocess. The JSM must
then call trm_gmount_check to perform final verification of the
tape Dbefore it may pertorm I/) on the attached drive. This is
enforced by making the validation level of the drive =23ual to

that of the adninistrative ring rather than to that of the user
ring untii the tape has been completely verified.

Other entries dismount the tape and suodply information 3aoout
the status of a reguest.

c Copyright, 1972, Massachusetts Instijitute of Technology
Al}l rights reserved.,
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Entry tape_mount_smount

Inis entry provides the ring i mnechanism to attach a tape
drive ana mount a tape for a Jevice 3trategy Module (13SH). A
subseguent call to tape_mount_smount_cnecx must 2e oerformed
pefore the UsM may issue L/0 to the attached device. '

Usdge

dcl tape_mount_smount entry (cnari(*),fixea bin(71)yzhar(¥*),
ptryfixed biny,fixed bin,fixed binybit(36), fixed pDin(35))

cal |l tape_nmount_3mount {(descriptioyyevchn,mode, dimjdatap,
nriteswydrivenumbar,tcsx,flags,ec),

1) description is the tape reel idevtjifier plus optional
qualifiers which describe tha tape. The tape reel
identifier must oe a string six characters in
langth. The jualifiers a~e listed in a separate
Aopendix. Jnless one of the qualifiers |is
'unregistered', all gJualitiers are igyored and the
description is taken from the tape®*s registration
in its Vvolume Descristion Segment(V)3)., If
“anregistered” is preseat, the qualifiers are
taken as the sole description of the tasz. and no
VoS Is sought. (Input) ST

2) evchn is the event channel with which the JSM will ve
signalled when tne operator has acted Jdpon the
at tachment regjuest. (Input) '

3) mode is the tape attachmant mode. .  Aly  mode

specification other than B ol {for read) or “w"
(for write) will result In an erro~ condition.
(Input) .

4) dimdatap is a pointer Aanich allows communicafion betwaen

the caller and the lapelar ashich is to varify the
tape being mounted. The val de which tajse_mount_
recieves from the caller is passed to the |abeler,
Tne value that the labeler returns is retuarned to
the caller. (Input and Output) :

5) writesw is ¢ for a read attachment, 1 for 3 write.

(Qutput)

c Copyright, 1972, Massachusetts Instituta of Technology
All rights reserved.
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o) drivenumber is the number of the drive on which tye tape will
be mounted. (Qutput)

7) tcsx is the index In tnhe Tape Communicati ons Segment
(TCS) of this tape mount recuest. It must ke
supplied for all subseguent calls to tapz2_mount_.
(Dutput)

8) flags i3 tape_mount_*s jnternal description of thne tape.
(Qutput)

9) ec is a3 standard Mulitics error code. {Output) Lt may
be

Zero indicating that no error has occurred.

An error code indicating an incorrect volume ldentifier:

error_table_gsbad_volid Incorrect volume id
error_table_stclgary Tap2 identifier too long
error_table_g$smal targ Tap2 ldentifier too short
error_table_%nostars Tap2 id contains stars

An error code indicating multiple reguests for the same tape:?

error_table_sbad_processid fap2 reguestaac o~ mounted
for another user.

error_table_gsmount_not_ready Tap2 reguested 2utft tYape
system control function has not yet acted on
it.

error_table_sredundant_mount Tap2 already mounted,

An error code indicating an access errors

error_table_smoderr Incorrect access or unracognized
attachment mode.

An error code indlcating trouole locking TCS for allocationt
error_table_$lock_wait_time_exceeded

error_table_slocked_by_this_proaocess
Error code from the primitive set _lock$unlock.

c Copyright, 1972, Massachusetts Institute of Technoloyy
All rigyhts reserved.
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An errsr code indicating trouble finding tha VDS or some other
internat data base!

error_table_snot_seg_type Segmert found
when seexking the V3OS is not a VoS.

error_table_sunregistered_volune vUs c¢could not
pe found,

trror code trom tne orimitives hcs_%initiate_count,

hcs_smake_segy, admin_gate_gfts_get_ex_mnode
An error code indicating an error while attaching a drival

error_table_gaevice_linit_exceaded Use~ has

already attached maxinum numb2r Jf drives
allowed.
error_table_ginvalid_channel Use~ has
provided an invalid avent channel.
error_table_3sno_device No gevice

available for attachnent.

An error code from the primitive hcs_3Iwakedp indicat ing an error
when using interprocess communication.

An error code indicating that the tape systam control furxction is
not available:

error_table_inosys
Entry tape_mount_smount_check

Tnis entry is called by the 05M to validate the mounting of
a tape volume. The drive is set to op2rate at tha proper

recording aensi ty, with write-protect hardware eng3aged as
" appropriate. The tabel is re2ady, examined, and if appropriate
renrjitten. Wnen the tape has been verijified the validation ievel

of the drive is raised to that of the callter so that the 3SM may
manipulate the tape.

¥gage

dci tape_mount_gmount_check entry (fjixed bin, ptr,
oit(1), tixed bin(35))3

call tape_mount_s$mount _check {(fcsxy dimdatap, attsa, ecl;

c Copyright, 1972, Massachusetts Institute of Technology
All rights reserved.

‘
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1) tcsx is the index in the TCS of the mount rejuest.
(Input)

2) aimdatap is as above. (Inpuyt and Ou4tput)

3) attsw ejuals "1"p if the tape is mounted, "“0"p if not.
1f ec IS non-zero and attsw = 1"t tnen it is the
caller®s responsibility to call trm_3 dismount if
aporting the attachment. (Qutput)

4) ec is a standard Multics error code., (Qutput)

Zero inidicating that no error has occurred.

An error code indicating a3 premature cali or unatceptable

arguments

error_table_3ibad_index Incorrect ftcocsxs out of
range.
error_table_3%$bad_processid Incorrect tcsx tape

mounted for or regjuested by another user.

error_table_smount_not_ready Mount requested 24yt tape
system control function has not ya2t acted.,
This code may be returned either if
tape_mount_dimount_chack is called bafore the
O5M recia2ves the wakeup from the tap2 scf, or
if some erroneous condition requires that the
tape be ramounted. In either case the JgSM
should block waiting for the wakaup.

error_tavie_sredundant_mount Tapa Is already mounted
and verified.

error_table_g$pad_mount_reguest Mount request is in  an
improper state.

An error code indicating that the volume could not be verified
due to lack of a taba2t or to incorrect tabel:

error_table_gbad_lavel The label is not in the
specified fornat.

error_table_sbad_volia Th2a wvolume id in the
label doz2s not match the volume id aof the
request.

error_table_sno_laoel The tape has no label and
was not authenticated.

Other fatal error codes from individaual labe ler

c Copyrighty, 1972, Massachusetts Institute of Technology
All rights reservad.
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An error code indicating difficulties in dealing with the tape
drive hardwaret

error_table_sbad_density Jrive cannot haydlie the
recording density = specified in the
registration. , '

error_table_gfatal_error -jerious error resorted by

tape drive.
An error code indicating that the Mount 2acxkage is not availadle?
error_table_snysys

An error code returned by hcs_smakeup jindicating an error  while
Using interprocess communication,

An error code from hzs_sinitiate_count indicating troublz ftinding -~
internal data. ‘
Entry tape_mount_sdismount

fhis entry is catlled by the USM to rewind and unljo2ad a

tdpe, and to deal locate the drive dand to detach it t-~om the
calliny process.,

Usage

dcl-?ape_hounf_$dismount entry (tixed oin,»btn;”fxféd'bin(35)):

cat | tape_mount_sédismount (tcsx,dindafab,ec):”'
1) tcsx is the index in the IS of this ﬁoant"request.
{(Input)
2) dimdatap is as above. (Input ang Uutput)
3) ec is a standard Mulitics error code. (Qutput)

¢ Copyright, 1972, Massachusetts InstifJfé of Technology
All rights reserved. ‘
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Entry tape_mount_sstatus_i

This entry provides the status of a tape mount request
given tne index of its T1CS entry.

Ysage

dcl tape_mount_gstatus entry (fixed oin, fixed biny
char(*), fixed bin, fixed bin(3%));

cal | tape_mount_gstatus (tcsx, status, reel_idy drivey ec);
1) tcsx is the index in the TIC3 of tne reguest fto-
2) status i the status of the reguest. (Qutput) It nay bet

1= tape mount reguest has been signilled put
request has not been process2d by the tapa system

control tunct ion; 2= JnJdsed; 3= tape mount is
pending on the operator console; 4= tape n3s Dpeen
mounted; 5= tape has bean verjifijed and coromoteda;

.6= taoe (s being dismountad.

3) reel_id is the tape reel id of tne reguested volume.
(Jutput)

4) drijve is the tape drive numpber. (DQutput)

5) ec is a standard Multics arror code. (Cutput)

Entry tape_mount_sstatus_r

This entry provides the status of a taoce mount requ2st given
the identifier of th2 rejuested tape reel.

Usaae

del tape_mount_pstatus_r entry (char(*), tixed bin,
fixed bin, fixed oin, fixed bin(3%));

calt tape_mount_3g$status_r (reel_idy status, tcsxy drive, ec);
1) reel_id is the tape reel id of t he recues ted voltume,
(Input)

c Copyright, 1972, Massachusetts Institute of Techndoliogy
All rights reserved.,
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2) status

3) tcsx

&) drive

5) ec

MPM SYSTEM PROGRAMMERS® SJPPLEMENT

is the status of the requast. (Qutput) It nay bes
i= tape mount reguest has been signalled but
request has not been processed by the tape system
confrol function; 2= Jnused; 3= tape mount |is
panding on the oparator console; &= tape 1as peen
mounted; 5= tape has bean verjified and promoted;
6= tape is being dismountad,

is the index in the TCS of this mount request.
(Qutput)

is the tape drive numoer. (Output)

is a standard Multics error code., (Qutput)
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Labeler Routines

As described 1In the text, each tape U1IM supported at an
installat ion must provide routines to re2ad ang verify and to
write volume tabels. such taoelers 4ill have differant names
{tape_Jlabeler_, VOL1_labeler_), pbut standarid calling saguences,
which are given oelow.

Entry:t DIM_labeler_gread

Th2 responsibility of tnis entry is to read the volumne l3oel
record(s) from the tape and to verify that they satisfy the
specifications ot the tape format implemantad by tha Ol 4. The
volume identifier found in the volume laoetlt is returned to the
Tape Mount Package ftor comparison with the name ot tne ~2quested
volume,

Usage

declare DIM_tlabeler_g$read entry(ptr,ptrydtr,char(®),
fixed piny,fixed Din(35));

call DIM_labeler_s$read(rltseyp,dimdatap,tspbosvolidytype,ycode);

1) ritsegp Is a pointer to a tenporary tseg c¢r2ated by
the Tape Mount Packaje. This is the tseg
that shoutd be used for I/0. (Inout)

2) dimdatap is a pointer whicH il lows communication
between the <caller and the labeter which is
to verify the tape b2inj mounted. e wvalue
which tape_mount_ recieves from the zalte~ is
passed to the | abater. The value that the
labeler returns is raturned to the caller,
(Input and OGutput)

3) tsbp is a pointer to the tapa2*s entry in tae TC(CS.
This provides information to the laxeler but
should not be written ine (lInput)

4) volida is the volume id found in the label record.
(OQutput)

5) type currently is not used. It is alaays 0 when
the call is made fron tne Tape Mount 2acxkage.

6) code is a standard Multics error code. (O4tput)
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Entry: JIM_laoelar_swrite

The responsibitity of this entry is to write the volume
iavel record(s) on tne ftape accordinjy to the specifications of
t he tape format implemented oy the DIM. The supplied tape
identifier should be used in the volume lapel.

Yysage

declare UlM_labeler_swrite entry(ptry,ptryptrychari(*j,
fixed binyfixed Din(35))%

call UIM_tapeler_g$nrite(ritsejp,dimdatap,tsopsvolidstype,code);
1) ritsegp is as above. (Input)

2) dimdatap is as above. {(Input 3apnd Output)

3) tsbpo . Is as above. (Input)

4) volilid is the volume id to 2e placed iy the label

record. (Input)

5) type currently is not used. It is alaays 0 when
tne call is made from tne Tape Mount 2ackage.
b) code is a standard Multics error code., (Output)

ﬁ



