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To:s Distribydtion
From? Te Ha Van Viecksy We Ss Silver
Jatel February 2w, 1976

Subjectt: Interim version of mount and demount for disk volumes

Until the full scheme for user mounting and demounting of
hierarchy volumes (storage system dlsk ltoglcal volumes) can be
impliemented, an interim scheme must D2 JsSed. The full ptan,

described 1n MIB-229, will invoive moditfications to RCP to know
about two new rasource typess code in ring 1 to allocate alsk
drives to user reguests analogous to that Tf"oW used for tape,
several new use~ commandSy and new voluma registration commands
ana operator commandS. The full detalls of the eventual
mecnanism®s usery, fibrariany, and operator interfaces will be
described (n several forthcoming MTB°®s.

The interim mechanism is much slmpler. From the operatlional
point of view it appears to be a slight extansion of the current
operator commands for system sStartup. Since RCP [s bypassed
completelyy, the initial facility willi fack any mechanlsm for
allonwing a user to aWwait the mounting of 3 ~ierarchy volume; it
a requested volume 1s not mountedy, his call wili talil
Immediately. When the user requests the mounting aof a voiume via
telephoney, or such mounting s schaduled, the operator must
select a free disk drive and mount the packs, and then must type a
command to the system indicating that the volume ls mounted. He
then tells the Jsaer, “try it nows®™ and tha user issues the mount
COMMands

The "virtual mount" described in MTB8-229 will be
implementeq. This change insures that correct access control
discipline (s obeyed Dby preventing a process from accessing
segments on a volume unless the volume i3 pubtic or the process
nas the volume id in its K3T. The user®s access to the hlerarchy
volume will be checkad in rinyg 1 when the mount request |Is
issuedy anou the wvirtual mount wilil be done from ring 1 if the
Jser has access according to the volume reglstration data.
Registration uata will be checked for 3i! volumes except the RPV}3
auring a coiyg Dooty tne operator will register other volumes
pbefore usinyg thems The registration data 4iil not be the full

data pDase which will eventually be Impiemented tor RCP. One
seyment per hierarchy volume will be maintained in a directory
under >system_controtl_1 (the root hierarchy volume®s registration
segment wWill reside in the root directory). These segments will

contain enough information to allow ring | to check that the
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hierarchy wvolume 43 correctiy mounfed! that isy public/private
switch, AIM informationy and a list of the physical volumes and
their unigue [0°s. Every private volume mJust also have an Access
Control Segment (ACS)y which will pbe lidked to from the system
directory. inis segment [s a (possibily ze~> length) segment in a
tocation specified by the volume owner. Tne ACL of the ACS |Is
interpreteag as specifying access to the hierarchy volume
contents,

2IEPS_Ibd_MOUNIING

To get a hilerarchy volume virtually mounted to his process,
a wuser first contacts operations and asxs that the volume be
mountede. This request may be conveyel via telephone or
senu_messagesy Or it may be implicit in a schedule establishea by
the system agministrators.

Qperator Prepgration

When the operator decides to mount a volume as a result of
such & requesty he may choose a freg disk drive If one ls
avallabley or he may use the following command to force a mounted
hierarchy volume to be demounted?!

aemount_force <hvname>

This command will cause one or more physical volumes [In use oy
the storage system to be shut down in an orderiy fashlon, Al Y
active segments on the volumes will be deactivatedy, and tne

label, VIiOCysy and free map for the volume will be updated. Users
Wwho attempt to use sagments on a volume whlch has been demounted
will encounter a seg_fault_error condition with the messaje
“Jyolume not mounted.” The supervisor will also print a message
of the form

DEMOUNTED OSK7_d4
giving the aisk drive name.

When the operator has sufficient free disk drives to mount
the requestea hierarchy volume, he performs the physical mounting

operation for each pack. Special interrdd>ts generated by the
Jisk units becominyg redqady will be [gnoread. The operator then
types the following command for each physical volume he has
mounted?

aad_volume <pvname> <drive-name>
Example: add_volume pack32 dsk7_34

This commang directs the initlatizer to call ring i1y where the
foliowing steps are takent
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a) The combination «<arive-name> (s looked up Iin the disk_table,
anag that table antry Is checked to make sure lt is avaliable
for storage system use andg currantiy free.

b) The disk_table Is also searched to insure that <pvnamne> is
not mounted on some other drive.

c) The registration information for <pvname> is located. Each
per-nierarchy~-volume registration sagment has additlional
names of the form "pve.<pvname>* added to it for every
physical voiume In the hierarchy valume, I1f the physlcal
volume (s not raglstered it cannot be mounted.

d) Ring 1 now callis tha narcacore to read and check the label of
the pack on <drive-name>, The physlcal and hlerarchy volume
names and I0"s and the AIM attributes are checked to make
sure that the labet matches the reglistration data. If
everythiny matcnes the volume Is accepted for paging and
enterea into tha PVT.

When the operator has mounted all physical volumes he then lissues
the following commands

mount hvoil <hvname>
Examplet mount hvo!l student3

This command cadses tne initializer prdcess to call ring 1 to
cause the following 3teps to be pertormedt?

e) Tha registration data for hierarcny volume <hvname> is
{ccated.

f) For each physicail votume recorded In the reyglstration of
<hvname>, ftne disk_table is checkad t0 |insure that the
physical voilume lIs mounted. If tna2 physical volume s
recordeud in tne disk_table as 355umais steps ¢ ard d above
are performeda.

g) The nierarchy volume <hvname> s ente~ed ln the hardcore LVT
oy a call to initlalizer_gate_%$adid_hv. It the registration
gata says the volume (s publicy any Jser process may Ythen
use it without further ado.

User_Call

For a private volumey the user must ndw cause the virtual
mounting ot the hierarchy volume for hils processe. To do this, bhe
may invoke the rcp-orlented command

mount hvol <hvname>

in a tater RCP implementatlionsy many other d2ptions and subcases of
the command wili pe possible. But for the interim version, the
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commana simply calls the two entrypoints

rcp_smount ("hvol*, ifp, evant, ", id, ec)

rco_scheck_mount (idy ifpy v ixy €c)

in orders These entries will be called with thelr final standard
calling sequences but the rcp_ gate will diract these calls to
interim code which does not perform all the actions which the
final version will performe. The following steps are takent

h) The ~egistration information for <hvname> (s located.

1) The ACS for the hierarchy volume is {2z3ated and the user's
effective access to the hierarchy volume s qgerjivea. It tne
user does not have RW access to the hierarchy volume, an
error 1S returngde.

1) Ring 1 calils the hardcore to checkx that the hierarchy volume
1S in the LVT. If the volume [s found this call wlil also
enter hierarchy volume ID into the process's K5T, unless the
volume is a oubllc volunme,

The wuser process may then initiate segments on the hierarchy
volumee.

When the user has finishea with a non-public volumey, he may
issue the command

gemount hvol <hvname>

It will remove a Jdser®s K3T item for a hie~a~chy volume and cause
faults to be s2t in the SDH's of any active segments on the
hierarchy volume for The usSer process. Thls operatlon can

decrement a counter in the LVT which was counted up by the mount
operation, so that tne ring-1 programs can type

VULUME STUDENT3 FREE

when the count bectomas zero.

2yatem _Startdp

The current tamporary mechanism for system startup will be
modistied as follonws:

a) The DSKA command will be replaced by the add_voiume and
mount commands descrjibea above.

b) The USKG command will be eliminated.

¢c) The automatic D3KG performed by certajin commands such as
startupy salvy ana relioau wilil be changed to be an automatic
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"mount hvol root™ command.

a) It the special volume name "auto™ (s usea In a mount command
from the Init.allzer processs the dis<_table will be scanned
tor volumes wnlch are assumed to b2 In position but which
have not yet been cneckea. Each hierarchy volume thus found
will be mountea as described above. Installiations which
leave Multics running wunattended :an therefore place the
commanc "mount nvol auto"™ In their system_start_up.ec to
cause all] volumes which were In Juse at the last crash to be
recheckea ang r2accepted automaticaliy.

e¢) Simple registrartion commands wiil 2oe available that <¢can be
execdtea in tne cola boot environment to register at |east
the volumes wWwnich are part of the RHV. These commands wlti

De consistant nith the commands uJuSed by the wvolume
tiorarijians although the librarlan comwnmands may have more
options.

f) The initiatize_disk command aill be renamed
init, alize_volume.,. Onty reglsteread volumes can De

inttialized,

g} When the system mounts a volume autonatically because the
disnk_taocie shows that it was mounted at the time the system
crashed, a registration fiie with default attributes wlil be
generatea if the volume appears to be uJnregisterea., Thusy,
if the volume reg.stration data Is dastroyed In a crash, it
ls reconstructed from the table of correctiy mounted volumes
it that data has survived.

The regular system startup procedure will thus differ from that
used in 28-7 only by the detail that the system accepts nierarchy
volumes other than the RHV from ring & rather than ring 1. More
typing i3 reguired during a cold booty since the volumes must be

registereds ana more typing is requirea after a disk reshuffie,
since mount commands as well as add_volame commands must be
typeae.

QECLAXALLQN_DF THE_VOLUME REGISIRATION FILZS

Tna following PL/I declaration describes the structure of
the interim volume registration segment.
act volume_registration atigned,
vers.on fixeaa bDiny
hvia bit (30),
nvname char (32),
max_access_class bit (72),
min_access_cliass bit (720,
volume_ownar char (32).,
flags,
$ puoiic pit (1) unal,

[ASERADN AN AR AV AV AN I o
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3 pad bit (35) unal,
z npv ftixed bin,
¢ pv {, refer novil,

3 pvia bit (38),

3 mouel fixea bliny

3 pvnhame char (32),

$ location char (32),

3 mtg_serial char (32),

3 date_registered fixed bin (71}
All volume registration segments except that for the RHV will
reside in the uirectory »>system_control_i1>hvol. The RHV®s
reyistration seygment will reside in the rodt directory, to insure

that it (s accessiole while the system (S oming wupy before |t
has accepted the othar volumes of the RHV.

tach wvolume ragistration seyment will be named hv.<hvname>
and wiill have additlonal names added t3 |t of the forms
hvic.<unique string> and pv.<pvname> and pvid.<unique string> for
@ach physical votume. This 1s done so that master directory
contro{ can associate volume I0"s with thei~ volume names, and to
insure the unjiqueness of volume names.

The ACS for gach hiararchy volume is a {ink In »>sci>hvol
with the name <hvname>.acS. The |link target for ali pubilc
volumes is a zero=-length segment In the same directory, with an
ACL of rw for ¥.,%,%,

Similariys the Master Directory Cont~21 Fije (MOCF) for the
nierarchy voliume will be pointed to by a {ink with the name
snvname>.mdct.

NEW_QPEKRKATOR _COMMANDS

This section 3jives brief descriptions of the new operator
commands avaiilaple in rings 1 and 4.

adad_wolume_regist~ation {avr)

This command calls the rco_Ilio_ gate whilch is
accessidble to volume {lbrarjians and to the Initiailzer.

Formatt avr pack <pvname> =~hvol <hvname> =-user <userjid>

-hvoi <hvnama> This control argument Ils required. When
avr s calied from ring 1 the only legal <hvname> |s
“root"”.

-user <userid> This control argument Is required. When

avr is catled from ring 1 the 2nily legal <userid>» |is
nsystemu.
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initialize_volume

Formatt

This command writes a label 3and an empty volume map and
VIOC onto a alsk pack., It consults the volume
registration for the volume to obtain the hierarchy
volume intormation ana the physical volume unlque 1I0.
It atso checks the label of the vaolume and will refuse
to label a volume [t it appears to have a valld label
for a registerad volume.

initialize_volume <pvname> <arive=-name>

When initlallze_volume 1Is called from ring 1 only
volumes of the RHV may be inltlallzed.,

~-special If this control argument ls specifledy, the system

part

wiii ask the operator for raguest lines which may
specify average seyment levgth and partlition
aefinitionss The valld requests arel

NAME low nrec dJdefine a partition on the volume at the
{fow ende.

part NAME high nrec Define a partitlon on the volume at the

high end.

avg fff.ff Jeclare the average segment slze to be

list
quit

ena

fttf.ft records. (The default is 4.1.)
List the attributes of the volume,
Exit without doin3 anything.

End of specifications; Iinitiallze ftne
volume.

ada_volume (adav)

Formats

mount

This commanda is issuad to i~form the system that a
volume .5 mountad and ready on a specified Jdisk unit,

adav <pvname> <drive-name>

No control arguments are allowed.

This commandg s issued *to inform the system that a
hlerarcny volume (s completely mounted.
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Formati: mount hvol <hvname>

demount_force (amf)

page 8

This command forces the demouating of a hilerarchy

volume.

Format: agmf <hvnama>

One or more physical voilumes will

LIMPLEMENIATION

- ®

2

be demounted.

This section g3ives a summary of the programs which must be
modiftied or written for release 4.§.

Mouifications to RCP.

a) Fix rcp_device_info_ to accept deviz2 names of the form

TIskX_01".

p) Install new varsion of rcp_init_disk_sharing_ which
respects the flag pvt.sforage_systan,

c) Fix rcp_disk_ to read the {abel

of I

0 disks and refuse to

work on storage system pachks except for privileged mount

requests.
User commandss

mount
gemount

User suoroutines.

rcp_imount
rcp_dcheck_mount
rcp_sdemount

Jdperator and Liorarian commandsS.
gemount_force

adgu_volume

del _volume
aaa_volume_reygistration
agel_volume_ragistration
change_volume_ragistratlion
fist_volume_registration

moJynt

Operator and Liorarlian subroutines.

rcp_sys_3%$demount_force
rcp_tib_gset_volume_registration
rcp_lio_scopy_volume_registration
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system_startup_
rcp_vol _data_name
rcp_vol_data_uid
disk_table_
initializer_aamin_

6. fardcore

LVT manager
various checks that volume 1ls mounted 2~ pubilc



