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Subjectt Operational changes for MR 4.0

ANIRODUCTION

A new version of the Muitics storage system has been
instaliled with system MR 4.0 This version 0f the system will be
much more reilable and be able to handle more storage.

Qetipnitions

Several terms are used often in describing the new storage
system®s operation

physical volume A dlisk packe Sometimes we speak of the
combination of pack and dlsk‘drive as the
volume.

volume 1abel Each physicatl volume has a label which

identifies it to the system.

viog ' Each physlical volume contains a Volunme
Table of Contents (VTIQOC), which 1lists
information about the segments on the
volunme.

root physical volume (RPV)  The physical volume which contalns
the root directorye It also contalns the
hardcore partition.

partition A block of disk storage used for a speclial
purpose.

hardcore partition A partition used for paging those segments
which come in off the system tape or are
created during bootload.

Multics Project internal working cocumentatione Not to be
reproduced or distrlbuted outside the Multics Prolect.
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logical volume A set of physical volumes always wused
together.,

root toglical volume (RLV) The only 1loglcal volume whlch
contains direcfories.

record - A 1024=-word contiguous block of dlske.
: " Each wvolume has Multlcs records numbered
starting with zero to a maximum whlch
depends on the  mode! number of the dlsk

pack and drive. :

sector ; - A 64=word block of diske A sector is the
smaliest addressable unit of disk with the
current hardware. Each Multics record
contains 16 sectorse. Field engineering
test and dlagnostic oprograms and some
other speclal applications may use sector
addressing, but its use is rare in normal
operatione Since no Multics record |s
spilt across dlisk cyllnders, there may be
some sectors on a disk pack mhich are not
part of any record, depending on the model
number of the disk.

The fterm ™area™ wii}{ not be wused any more to descrlbe a
particular disk drivet  all disk drives wlil be ldentlfled by
subsystem name and drive number. Orive numbers start at 1.

Maler changes o

There are four new rules imposed by the new storage systems

1« A1} the pages of a segment are al ways on the same
physical volume. In older versions of the
superv]lsor, any page of a segment might be found
on on any disk unit.

2« All segments In the same dlrectory are aiways 1In
the same {0glcal volume. This attribute of a
directory is its "sons f(ogical wvolume ID™ or
“sons_Ivid." Usual ly, when a dlrectory |Is
created, the new djirectory gets the same sons_Ivid
as the parent directory, A directory whose
sons_Ilvld is difterent from its parent directory®s

sons_Ivid Is calfled a mastar dicectory.

3= All dlrectorigs are always on the root logical
volumes

Le ALY fogical volumes are reglstered. The
registration Informatlion for a logical volume
Inctudes the 11ist of physical voiumes In the
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{ogical wvolume and the access control! rules for
use of the logical volume. :

These changes mean that [f a single disk unit has a head crash |t
Wwill be much easier to find out what segments’ were (0st and
Wwhether fThe sysfem can continue to run. Often, gfter a crash,
the operator wili be able to reload only those volumes whose
contents were damagede Under the old systemy, any head crash was
bound to destroy a few pages each of many directorles? in the new
system only those physical volumes which are part of the root
fogical volume have directories on them. :

Contents of a Physicai Volume
The contents of a physlcal volume look {ike thist?

. E L X 2 L T X P E L L 2 B E L E R LT K T 2 X 3

jonw ' Volume Label H

R X L ¥ ¥ ¥ PP EEEE L E £ 3 ¥ X 1 T ¥ ¥ 3

i Voiume Map H

i1 VTOC header and error data |

P E P TR T L X E XL L E EE L Y 8 2 % )

: :

1 VvT0C }
H i
H !
{ Pages of segments H
H 1
i ~ H
i Partitions {optlonatl) H

Not aill volumes have partitions, and the partitlons may exlist
. @ither at the top of the pages of segments (as shown 1In the
picturels, or betwesn the VIOC and the pages of segments.
Partitions must always reside completely on a slingle ophyslcal
volume.
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BOS_CHANGES

Many changes have been made to B0OS. Most ot these are a
result of the new volume organlzationa

Config_Dack_Changes

The most important change in B0OS ls that the old notion of a
partitiony, deflned by a PART cards has been replacede.

The PART MULT card used to deflne the total space avallable
for Multics segmentss There Ils no PARYT MULT card under tre new
storage system and 80S does not know which volumes are to be used
for Multics pagings Only Multics has thils Information. '

PART cards are still used to teil BOS about the speclal
areas of the disk storage which lt uses for FOUMP, and for B80S
Itselfy, and to tell Multics where the FDUMP, SYSERR fogy and HC
{hardcore) partitions are. The new format of a PART card looks
{ike thlss

PART <partname> <subsystem> <drjive>
Examples PART LOG DSK7 5

Thls card says that the LGOG partltion is to reside on the volume
mountea on drive 5 of disk subsystem DSK7. The system wilil
consult the ltabel of that volume to flnd where the records of the
LOG partitlon are to reslde. Ouring a cold boot, addltional
Information s specified on the PART card for any partitions to

reslde on the RPVa.

Disk subsystems used to be defined by D191 or E191 or
whatever <cards 1In the CONFIG decks These subsystems are now
defined by the PRPH cardy, which 1ooks llke this?

PRPH <subsystem> <jom> <chn> <nchn> <modeli1> <N1> eae
Exampies PRPH DSK7 A 30 4 400. 9. 450. 2

Attt ogisk subsystems have names of the form DSKxy x arbltrary.
This card descrlbes the DSK7 subsystem. It 1S connected +to IOM
Ay on channeis 30-33. Drives 1 through 9 are model MSUQg4O0D
drives, and drives 10 and 11 are model! MSUJ450 drives.

The valld model numbers aret

181. Dsuis1
191. 0SS191 (same as MSUQ4QQ)
400 MSUG4 60
450, MSUO4SD

The ROOT card I3 news it points out the location of the
root physicat volume.
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ROOT <subsystem> <drive>
Exampies ROOT DSK7 1

by specifying the subsystem name and drlive number, The disk unilt
polnted to must be the same as that on the PART HC card.,

A nen contiguration <card has been provided to specify the
sizes of certaln wlired-down tabless There may be more than one
WTBL cards each card may specify up to & pairs of the form
<id> <ilength> where the length s In wordse.

WTBL <ldi> <1engthi> eee
Exampiet WIBL VTB 1024e PVT 1024
WTBL TTYB 2048.

The following is a table of the valid arguments to the WIBL card:?

id Segment Name Default Lth
0355 dn355_data ‘ 360
DISK disk_seg 500
psST dst_seg 768,
I08M jobm_data : 152.
IONMD lom_data 532
PRTB printer_trace_buffer _ G
PVT . pvt 2043,
SYST ' system_trace_seg De
TTY8 tty_buf 6144e.
vTs8 vtoc_buf fer_seg 2048,

The TTYB and PRTB cards become obsolete, and must not be used.
It present iIin the CONFIG decks they must be changed to WTBL
cardse.

The SST card must be adjusted because the size of an AST
entry has Increased from 8 words to 12. Either the segment slize
must be increasedy or the pool sizes must be decreased, fFor
exampley if a slte has the following SST card

SST 3b6e 576« 370. 110. 10.

then the increase in words for the new system s
(576+3706+#110+10)*%4/1024, or 5 pages. An alternative woulc be to
decrease the sizes of the AST pools and keep the SST slze
constants So either of ¢the following SST cards wWould be
reasonables’

SST &41. 576« 370 110. 10.
SST 36. 430e 317. 104« 10.

A new parameter 1Is allowed on the DEBG cards for system
debugglng use. If the parameter CRHWL Is put on the ODEBG card,
the system will reaturn to BOS on every attempt to craw! out of
ring g9 with the message
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verify_locks cramwlout stop specified on debg card

so that the system staff can take a dumpe Typlng GO wili cause
the system to contlnue operations Another parameter which can be
specified on the 0OEBG card Is the OIRW (fiagy which causes
modified directory pages to bhe written from core whenever a
directory Ils unlocked. Speclfying thls parameter Increases the
safety of the system at some cost in increased paging.

A»neu card s used when muiltiple IOM*s are usedy to Indlicate
which channels can reach a disk subsystem from each IOMS

CHNL <subsystem> <lom2> <chnz2> <jom3> <chn3> ess
Example? CHNL DSK?7 B8 24

This card is used only when more than one IOM [s In the
configuratjion.

To indicate tnat a group of disk units are to be used for
user 170 dlsk packs the former PRPH DISK card has been changed to
the following:?

UDSK <subsystem> <pnchn> <drjivei> <counti> <o
Exampied UDSK DSK7 2 8+ 2

This card specifies the maximum number of channels which may be
used to support user peripheral disk I/0y 1f the channels are
not required for user 1/0 they are avaitable for storage systenm
170, Up to six palrs of drive number and number of drives may be
specifled to0 1Indicate the particuiar units whilch are to be used
for user peripheral disk I/0, A disk drive can be used for
elther storage system volumes or user perjipheral packs;y the
system must be shut down to change the status of 3 drlve from one
to the other,

To change the dafault optlons for all salvaging operations,
another card ls used. '

SALV <optlions>
Examplet SALV CNSL RBLD

The following options are recognlzeds

CNSL Attt output via SYSERR console

RBLD Rebuitd all directories

PATH Print pathname of all directorles salvaged
oumMP Qump damaged obj)ects

DEBG Jebugging use only

The CNSL option lIs used when all printers at an Instaliation are
downe All other options should be used only at the direction of
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the system staff,

Sample Copnflguration Deck

nere is a sampie configuration deck for a smaii

CPU B &

MEM A 128. ON

MEM B 128. ON

IOM A 0 &4 14 24 34

CLOK 5 EST

PRPH DOSK7 A 24 4 40G. 7 * NEW
ROOT OSK7 1 ¥ NEW
PART B80S DSK7 1 * NEW
PART HC DSK7 1 * NEW
PARY LOG DSK7 2 * NEW
PART DUMP 0SK7 2 ¥ NEW
UDSK DSK7 1 7 1 * NEHW

BULK 8 512. 1 2

PAGE BULK 0 1000

SST 30. 223« 110. 4s Bo»

INT 230 231 232 233 22 223

OPTY OC_

SCHD 400000 10 10 160

TCD 6. 88. 196, 192,

TBLS STR 6 o |
WTBL TTYB 2048 ¥ REPLACES TTYB 2
PRPH OPC A 20 IBM 40. *
PRPH PRTA A 30 1600« 600. 136.
PRPH TAPE A 22 500 2 021 3 00
PRPH RDRA A 32 301.

PRPH PUNA A 33 301.

PRPH IMPW A 11 ABSI 6

PRPH IMPR A 10 ABSI

MPC A 30 2 A 32 2

MPC A 24 3

MPC A 22 1 A 23 1

D355 A 21 A

HSLA A 0 0 1200, 2 300, 2 4800+ 8,
HSLA A 0 20 1200. & 4800. &

This setup deflnes a system with 7 MSUg4QQ drives.

Ghanges_to QDUMP and PAICH o

page

machinee.

The device addresses typed to DUMP and PATCH whén dumplng

specifled dlsk addresses Fave been changed In a manner simllar fto
the conflg deck changes. Requests to DUMP have the form
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DEV <volume-designator> <device=-positlon> <count>
where <volume-deslgnator> may be one of

<subSystem» <drjve>
PART <partname>
ROOT

BULK

and <device=position> may be one of

<Multics record number>
RECORD <Multlcs record number>
SECTOR <hardware disk sector number>

Exampie! DEV DSK7 & 19170« 3.
and a device address request to PATCH has the form

DEV <volume=-deslignator> <device=-positlion> <wordno>
Exampled SET DEV DSK7 5 10000 0 767676767676

Changes_to SAVE and RESTQOR

The efiminatlon of the PART MULT card <changes SAVE and
RESTOR drastically. The command {Ine now specifies only the SAVE
medium and options, like thiss

SAVE <output-medlilum> <optlons>
Exampie$ SAVE TAPE 1 2 ALL BRIEF

The keywords ALL and BRIEF can also be glven, and Instead of
TAPE 1 2 one could say DISK DOSK7 3 &4 or COPY DSK7 5. SAVE H{or
RESTOR) then reads request lines from the BOS Input source untll
an END request is encountereds. Each re¢quest speclfles one block
of a physical volume to be dumped. Possible forms are:

<voiume=-designator> <extent> <pv_name>
Where <extent> may be one of

<device=-position> FOR <count>
<device-position> TO <irec>
<device=position> ONLY

ENTIRE

Example? DSK7 3 6 FOR & ROOTZ2
DSK? 3 12 TO 17 LDD3
OSK7 1 0 ONLY
DSK7 3 ENTIRE CHARLIE
ROOT ENTIRE RPV
PART LOG ENTIRE RPV
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The PVNAME specified at SAVE time witl be checked at RESTOR time,
$s0 that physical volumes need not be remounted on the same device
addresses. Uniess ALL is specified, dumping an ENTIRE pack will
dump only those records in the volume which are actually used,
plus the i1abel information. the volume map. and the VTOC,

For exampley, to save the volumes on unlts 1 and 2 onto disk
packs on units 3 and 4 in the sample conflguration above, the
operator might type :

SAVE ODISK OSK7 3 &
DSK7 1 ENTIRE RPV
DSK7 2 ENTIRE CISLe
END

(Assuming that the physical volume name of the pack on unit 1 is
RPVY and the name of the pack on unit 2 [s CISL2.) The Indented
filnes are request {ines read by the SAVE command; each Input
request is acknowledged by a message of the form

DSK7 1 (M40p A 30) 0. TO 19269.

but the SAVE does not actually start until all input has been
typed and the END regquest givens MHWhen SAVE or RESTOR begin a new
volume of the SAVE medlum, they type out a message descrlbing
what volume address from the Multics data is on the SAVE medium,
in the form

RPV (DSK7 1) 12349. ON TAPE 3

As each volume of the SAVE medilum (tape reel or disk pack) Is
finishedy SAVE or RESTOR will type out the error counte.

SAVE and RESTOR do some checking of the volume {abels of
disk packs. If an attempt is made to RESTOR the contents of one
volume onto a volume mith a valid label but a different volume
name, RESTOR wil! print

PHYSICAL VOLUME NAME DOES NOT MATCH REQUEST
REQUEST IS FOR FOOBAR, BUT VOLUME NAME IS RPV

and refuse to proceeds Simiiarly, Lf an attempt Is made to use a
storage system volume as a SAVE packs, the message

NDISKS DSK7 & IS MULTICS STORAGE SYSTEM VOLUME CISL3

will be printed and no SAVE or RESTOR will be dones Instead of
typing END the operator should type the QUIT request to return to
BOS command level; he should then check the assignment of packs
to disk units very carefully. In very rare casesy, 3 pack will
have an incorrect label f(eft over from a previous use, which
causes one of the above messages and prevents SAVE and RESTOR
from operatinge The TEST command shoild be wused to clear the
iabel in this case.
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Changes_to TEST_ and EMT

The TEST and FMT commands now operate on only one pack or
part of a pack at a time. One may s2y

TEST <subsystem> <drive> <extent> <optlons>
Example? TEST OSK7 3 ENTIRE WRITE PATERN 525252525252

FMT <subsystem> <drjive> <extent>
Examplet FMT DSK7 4 G FOR 1§

'and so forth. The keywords CHECK, WRITE, and PATERN stlll work
for TEST,.

Changes 19 B00T

The BO0OT command now allows the operator to say any single
command to Multics ring~-i1i as an argument to the B80S command. The
most common form wlll be to say

BOOT STAR

to cause the system to start up without pausing In ring 1« The
Interface between B0S and Multics limlts the commands whlch c¢an
be typed to four-character items. The foliowing commands are
valldt

STAR startup

MULT multics

SALV salvage_dirs
STAN standard
RPVS (see below)

The printer should be ready and paper synchronl] zed when
bootdoading the system, since the salvager may be Invoked
automaticallys. If no printer is avzilable, a SALV CNSL card
should be usede.

COLD Card _Changes

The new format of the COLD card and WARM card for a 80S
bootload deck looks like thiss

<warm_or_cold> <model> <chn> <drive>
Exampiet COLD 400. 30 1

When BOS is bootloadedy, the loader wlil read the label of the
disk pack at channal 30, unit number 1y as 1f It were a MSUQ4Q0
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drives The label of this pack will be checked for existence of a
BOS partitiony and the extents of that partltion found 1In the
label wili be wuyusede The BOS foader will type out a message of
the form

805 PARTITION AT 19173. FOR 17Q.

giving the ftirst record address and slze of the partition. If no
BOS partition can be founds Oone of the following messages wWl!ll! be
printed:

CANNOT READ VOLUME LABEL
VOLUME DOES NOT HAVE A MULTICS LABEL
BOS PARTITION NOT DEFINEO IN VOLUME LABEL

these messages usually result from an lIncorrect COLD. or WARM
cardy or leaving an incorrect pack mounted.

B0S_Loader_Chanaes

For the first bootlioad of BOS on an empty reslidence volume,
a special method must be used, slnce the pack has no labei. In
this casey the COLD card is replaced by the following cards

NLABEL <model> <chn> <drive> <device-positlon> <nrec>
Exampiet NLABEL 400. 30 1 19100. 170,

The 17g-record B0S partitlon occuples addresses 191060-19269 ot
the MSU3400 pack on drive iy channe{ 30 of the bootioad IOM. The
next step Is to initialize the labei of the B80S reslidence volume,
by means of a BOOT COLD. This rare situation Is the oply time
that an NLABEL card should be used, since It can destroy the
contents of the storage system [f packs have been moved.
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QPERATOR _COMMAND CHANGES

The salvager (s now bulit into the regular Multics system,
ang if the system detects an inconsistency unhile bootloading, the
saivager wmiii be invoked automaticaiiy. The operator may aiso
request the salvage of the directory hlerarchy or of any single
volume by a commande

The disk configuration =-=- that Is, which disk drives contain
which physical volumes -« [s not expressed on the CONFIG cards,
and so must be conveyed to the system In another waye The system
keeps a table of which volume (s on which disk unity called the
disk_table, and on each bootload 3ss5umes that no volumes have
been moved untll told otherwise, In the normal case, the
operator may start the system up wlthout typing any commands
which pertain to the disk configurations For a coid boot,
honwevery, the operator must tell the system about the positlion of
all volumes with the "add_vol"™ and ™add_Iv™ commands, which tell
the system to aggcept the volume (f 1ts label matches the
registerea attributes for the volume. Once the system has been
told where a volume isy It assumes that it will not be moved.

Voiume Registration

system wvciume <can be used [t must be
reglstereds There Is a registration file for each 1loglcal
volume. The registration file contalns the data necessary to
mount the loglcal volume correctly and to control Its use. For
exampley the reglstration fite of the loglcal volume “root"” might
look like this?

Before a storage

ivhamet! root

fvids 220531524466

owner? Initializer.SysDaemon
pubtlics ves

min_access_class? gigogo00
max_access_class? 73777777

acs_pathi >lv>root.acs
npvi 2
pvnames rpv
pvids 220531524345
seriall 2733-58
model ? 4090
locatlont online
pvhame! root2
pvid:s 570144045160
serlait 2733-59
model 400
focation: ontline
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Thls 1s a sample of the output of the "list_vol_registratlion®™
command described In appendix 8.

Since the registration file contains the name .and model
number for each pnysical volume In the {oglical volume, the system
can tell wWhether a logical volume Is completely mounted, or {f
there are enough free drjives avallable to mount all {ts physlcal
volumes. :

ACCESS CONTROL

In each volume registration flie, several pleces of
information about access control are kept.

Public and Private Volumes

A volume may be either PUBLIC or PRIVATE. Public volumes
are like pre~-4.3 disk storaget segments on public volumes can be
referenced by user programs sublject to the normai ACL and ring
checkings To access a segment on a private volume, the user mus?t
stliil have appropriate permission to the segment; but In
addition, the wuser must have completed a "mount™ operation for
the private logical volume,

Access Controil Segment

In order to mount a private volume, the wuser must have
appropriate access to a speclial segment called the Access Control
Segment (AGCS) for the logical volumes The location of the ACS ls
specified in the volume registration flle. :

Access Isolation

For slites which use the Access Isoiation Mechanism, each
{ogical votume may have a range of sensitivity leveils specified.
Segments outside the given range cannot exist on any physlcal
volume of the logical voiume.

Master Directory Control

A user may create a master directory for a 1{cgical volume
only if ne has a Quota Account for the volume, registered in the
volume®s Master Directory Control Segment (MDCS)e The MDCS ilsts
all quota accounts for [ts logical volume, the master directorles
charged to themy, and their quotas.
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Volume Executive

Certaln users may moalfy the MOCS for a 1{oglcal volume.
These users are calied Jolume Exgcut lyes for the l(oglcal volume.
r

18 8 o . P U S Ao o AR _ a8 [P, . AL A/ ® - b fs o= B
volume execuvives ngave -] access 10 ne RLo 10 TnNe voiume.

DATA BASES

The volume reglstratlon file and the MDCS are ring=1
segments stored in the directory >lv. The ACS for private
volumes is stored In a directory namec by the volume owner. For
publlc volumes, the ACS [s kept in >lv,

Because the system must be able to access the reglstratlon
file of the root logical volume before [t can accept the other
physical volumes of the root, a special arrangement has been
made. The reglilstration data for the root Jloglcal volume |s
actually kept In segments In the rocot directory ltself. Links
are placed in >lv which point to the segments In the root
directorye.

If the system cannot locate a registration file for the root
fogical volume at startup time it recreates oneys since the system
requlres thls segment in order to operate.

REGISTERING VOLUMES

A new operator command, "add_vol_reglistration® (avr) is used
to register all volumes axcept the RPVe The add_vol_reglstration
command can be executed in ring 1 or rilng 4. A sample cail to It
might look like thist

avr pv pubid& -iv public

In thls example ¢the physlcal voilume named "pubQ4* ls being
registered as a membar of the logical volume named "public.™

Each physical vofume must be registered before It 1Is
initilaiized. When the physical volume is Injitialized,
registration information from the volume reglistration data Is
copled Into the ophyslcal volume 1a3bel. Hhenever the physlcal
volume is mounted, the physical volume tabel Is checked against
the registration data.

Many control arguments may be specifled to the
add_voli_reglstration command,. A complete descrilption of the
command ls provided [In aprendix Be.

The *change_vol_registration*, ™del_vol_registration®, and
"list_voli_registratlion™ (“cvr*"y, "dvr™, and "Ilvr"™) commands are
also provided to changey deletey, and list the volume registration
data. These commands are also descrlbed in appendix B.
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A special command is provided for regenerating the
registration data for a physical volume If the registration data
Wwas destroyed In a crashes the command

reregister <pv_name> <drive>
Examplet rereglster george dskb_04

will cause the system to read the label of the physical volume on
the specified drives, and If 1Its volume name [s correct, to
regenerate any missing parts of +the registration data. This
operation is performed automatically as part of startup for all
volumes which are part of the RLV.

VOLUME INITIALIZATION

The *inlit_vol®™ command takes a blank dlsk pack and
initializes 1t to be a Multlcs storage system physlcal volume by
writing a 1abely an empty volume maps and an empty VIOC on the
packs Each volume must be initlaiized before it can be used by
the storage system. .

Only registered volumes can be initialized.

The init_vol command reads the label of the physical volume
it is supposed to register before writing on ite If the ftabel is
a valid-appearing Mult]lcs label, for any other volume, [nit_vol
Wwill print an error message and refuse to proceede Thls check is
a safety feature to prevent the accidental destruction of the
contents of a valld physical volume. In rare cases a pack may
have a valld-appearing Jlabel from some previous appllcation which
prevents it from being reiabeleds In such a case the pack should
be erased flrst before init_vol 1ls Invokeds .

Mountinag Volumes

When the system Is bootloaded, the hardcore system runs In
the hardcore partition defined on the RPV by the PART HC card in
the configuratjion decks. Ouring ftile system Initlialtization, the
root directory is {ocated and that sectlon of the dlirectory
hierarchy which resides on the RPV s made avallable for the
system. The root loglcal volume is deflned at this time. Other
PART cards may point to other disk unitss if so, the partitions
-mwlll be 1located by looking at the {abels on the packs on these
units but segments on these volumes are not made avallable for
Multics use during hardcore Inltializations

This 1is the situation when the system comes up In ring 1.
Onty the root logical volume is definedy and the only physlcal
volume being wused iIs the RPV. This [s the only time that the
system operates with a partially mounted loglcal volume.
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The operator®s normal action is to issue a series of add_vol
commanas to cause the other voiumes of the root loglcal volume to
be mountedy and then to issue add_lv commands and add_vol
commands for additlonal {logical volures and the physlcal volumes
that make them upe.

The operator may tist the disk table to find out which disk
drives are mounted by issuing the "tist_disks™ ("1d*”) command.
Its output looks llka this?

dska_Q1 root2 root

dska_(2 new {blue) *
dska_03 {(io drive)

dska_04

aska_05 (deleted)

dska_06 ftrue (blue) ¥xx
dska_qQ7

dska_08

dska_09

dska_3i0

dska_i1i

dska_12 rpv root

dska_13

dskb_01

dskb_02

dskb_03

dskb_0&4

dskb_05

In the example, the operator has lssued the command
add_vo! root2 dska_01

to complete the root volume. The one star after the {lne for
dska_j2 indicates that the pack on dska_02 is assumed to be the
physical volume "new™ of the loglcal volume "blue+*™ Slnce 1t s
assumegy the system has not yvet read its 1abel. The three stars
after the line for dska_06 incicate that the pack on dska_06 |is

Wp to be the physical volume "true™ of loglical volume "“blue™
-=- the system has read the label of dska_06 and 1t matches the
reglstration tor physlical volume ™"trues™ The add_vol command
makes a volume known, but does not make it avallable for paglng
uniess an add_Ilv is pending and thls add_vol completes the
loglcal volume. The parentheses around the logical volume name
Indicate that the togical volume “blue™ [s wunavallabile for
paging.

To cause all assumed and known physical volumes of a loglcal
volume to be accepted for paging, the operator issues the add_lv
commande If this command is issued when some physlcal volumes of
the 1{ogical volume are not llsted In the disk tabte, the system
will type out mount messaces for each physical volume and will
then assume that the physical volumes will be mounted on the
speclfled volumes. The operator wili then type add_vol commands
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for each physical volume which has been requested.s HWhen the last
add_vol command s typed, the system will respond wlth a message
saying that the loglcal volume is mounted.

In the example above, If the 1logical volume *bilue™ were
registered to contain c¢niy fthe two physicai voiumes “new™ and
"trueys” the operator could issue the command

add_Iv bjue

to cause the {abel of oska_02 to be read and checked, and to
cause both physical wvolumes to be accepted for paging and the
Jogical volume to be made avalilable for user use. The system
would type the message

public Iv blue mounted
and the output of {ist_dlsks would then look like this?

dska_01 root2 root
aska_(2 new blue
dska_03 (io drive)
dska_04

dska_05 (deleted)
dska_06 true blue
aska_p7 v

dska_038

dska_09

dska_10

dska_11

dska_1i2 rpv root
dska_13

dskb_01

dskb_02

dskb_03

dskb_04

dskb_05

physical volumes which are being used have no stars after thelr
namee.

It the system has been brought wup after packs have been
moved, the disk table may show certaln assumptions which are no
fonger true. The del_vol (dv) commanc can ba used to erase the
entries for assumed or known physical volumes from the disk
tables The del_vol command does not do anythlng to any dlsk
drives it Just changes the table,
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Qefault Stactup Qpercations

At this point [t may appear that the operator has to type an
add_vol command for aach physlcal veclume and a add_Iv command for
each loglcal volume, In order to get the system started. Not sot
default assumptions have been built into the system to eillminate
extra commands when they are not necessarys

Whenever the Initiallzer process crosses from ring 1 to ring
4y as a result of the "startup”™, "mul tics™y, or “standard™
commandss the system does an automatic "add_iv root"™ to Iinsure
that the root logicad volume is compliete. If the root cannot be
completedy, the system remalns In ring 1, since otherwise it might
attempt to access a directory whlch was not mounted.

Whenever the Initiatizer process attempts to start the
answering service, as a result of the ™startup”™ or "rultics*
commandsy or when a "reload™ command is lssued, an automatic
*add_Ilv =all”™ command |s executed to attempt to mount all 1oglical
volumes which are not In use because one or more of thelr
physical volumes is known or assumede If any logical volume
cannot be completedy, the answering service startup 1Is not
attempteds. The operator may then use the del_vol command to
correct the disk table and try startup again, or may use add_vol
to obtain the missing volumres.

These default assumptions mean that 1f the operator jJust
types "startup™ in ring 1, as he is used to dolngy all volumes
which were In use at the time of shutdown will! be re-accepted and
the system will rasume operations If the operator issues the
command "BOOT STAR"™ to BOS, and If all physlcal volumes are where
they were at the time of the last crash or shutdown, the system
will not even pause in ring 1. But if there iIs any troubley, the
system wlll walt for an operator command Instead of plunging
ahead blindiy. As described below, the salvager has been
integrated Into this scheme so that if salvaging is necessary It
Is Invoked automaticaliy.

These changes are part of a general plan which witl altow

the system to be left in unattended modey, with a B80S runcom which
will reboot the system Lif 1t crashese.

Qemounting Volumes
A physical volume may be in one of the following states?
i« Not mounted
2« On the drive but drlvé not ready.

3s Orlve ready, system unaware of contents,
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44 Known {system has read {1abeld.
5. In use for storage system or [/0.

The add_voi and add_iv commands can move a physical volume to
higher-numbered srtaftes. There are also commands for moving

physical volumes back doun,
The command

del_Iv <lv_name>
Exampie: del_Iv blue

causes the system to make all segments on the Jlogical volume
<lv_name> wunavallable to wusers, and then causes the orderly
shutdonwn and unioading of each physical volume contalned In the
fogical volume. As each disk unit is unlioaded a message of the
form

demounted dska_{§2

will be printeds Since segments which users may be uslng are
made unavallabie by the deil_Iv command, the operator shouid use
thls command only when he is Instructed to do so0.

Since the system wilt encounter errors If a disk drive lIs iIs
stopped manualliy when 1t shouldn®t have been stopped, the
software is designed to support the following ruies

Never stop a dlsk drive manualiiy whlle
Multics is In operation.

When the system demounts a dlsk pack, elther a storage system
physical wvolume or an I/0 packe it wlll always unioad the disk
drive by program controlis

Cbhanges 1o 0id Operator Commands

adddev, addd Now allowed In ring 4 as well as ring 4.

This command may specify a storage systen
disk drive which has been deleted by the

deldev commande.

deldevy deld Now allowed in ring 1 as well as ring 4.
‘ This command may specify a storage system
disk drive. If the drive Is currently In use
for pagingy, an error occurss Otherwlse, the
drive Is made unavallablie for storage system
JdSee

force_reset Name changed from "force™.
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storagey stor Abbreviation changed from “dvm*. Output?t
format changede.

multics, mult Now mounts volumes |f necessary.

standard,y, stan Now mounts volumes if necessarye.

startup, star Now mounts volumes [f necessarys
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NEW_SALVAGER

The storage system structure repair procedures known
collectively as the salvager have been extenslively modifled In MR
4e0y both for automating crash recovery and for handling the
structurail <changes in Trhe storage sysitem datae The saivager
programs are now part of the standard system tape; new salvaging
modes have been introduced and some old modes redefined; and
control of the saltvager Is now from command options rather thkan
from the processor switchese There are now four klinds of
salvaging operation which the system can perform. These are
emergency shutdonwn, volume salvage, directory hierarchy salvage,
and on-line salvage. The system has been modifjled to [Invoke the
salvager automaticalily whenever data In the storage hierarchy may
have been damaged.

Emergency Shutdonn

Emergency shutdomn has been reworked completely and greatly
improvede It Is much more reliable than In pre-4.,0 systems.

Sometimes the system crashes before the storage system has
been turned on. Prevjousiy, an attempt to emergency shutdown in
such a situation would Ilead to anothar crash, and might do
ser ious damage to the clirectory hlerarchys Thils has been changed
so that If a premature emergency stutdown ||s attempted, the
folioWwing message is printed?

ESD BEFORE FS ENABLED
SHUTDOWN COMPLETE

and the directory hlerarchy 1Is untouched.

It is atways safe to attempt an £SDy, and [f emergency
shutdoWwn crashes it may be retried.

Yolupe Salvaging

Volume salvaging Insures that there are no reused addresses
or ili=tormed VIOC entries In the VIOC and votume map of a single
physical volumes

If a volume mwas In use by Multics and was not demounted or
shutf down by normal or emergency shutdown, it will! be salvaged
automatically the next time that the physical volume |ls accepted
for paging.

The operator may force the volume salvage of a particular
volume by typing the command

salvage_vol <voi_name> <drive> <optlons>
Exampliet salvage_vol new dska_g2 -check_dlir
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This operation cannot be done once the volume has been accepted
for paging. Optlons may come from control arguments or from the
SALV carde The "-chack_dir™ option causes the connectlion between
the VIOC entry and the segment®s directory entry to be checked]’
If there is no directory entry for the VIQOC entry, the VIOC entry
will be deleted.

To cause the volume salivage of aill physlical volumes which
are assumed present or known but not vyet In use, iIssue the
command

salvage_vol =-ali <optlions>

A speclial interface is avallable to force the volume salvage
of the Root Physical Volume. Typing

BOOT RPVS

will force the RPV to be sailvaged during bootload. (Part of the
directory hierarchy on the RPV wlli also be salvaged, as
described belows.s) The RPVS option may be combined with any other
command, Sso that

BOOT RPVS SALV

Is a vaiid commands, which cajils for a volume salvage of the RPV,
a salvage of the directory hierarchy exlsting on the RPV, and
then a directory hierarchy saivage of all directorijies.

The "=-check_dir™ option for the salvage_vol command cannot
be used on volumes which are part of the RLVe Volume salvaging
can only be done on un-accepted volumes; but in order to do the
-check_dir operations the the RLV must be completely accepted Sso
that all directories can be {ooked at. If the dlrectory salvager
destroyed a branch for a segment on the RLVy the “orphan®™ VTOC
entry would never get cleaned up (f Multics were unable to
connectlion salvage. A specjial scheme s provlded to do a
salvage_vo! of 3 gopy of any physical volume of tre RLVe Using
80Syy the operator coples the physical volume or physlical volumes
to be checked onto scratch packs. After bootiocading the system,
the operator then types

salvage_vol <pv_name> <drive> =copy <drlve2>
Example$ salvage_vol root2 dska_01 =-copy dskb_05

changesy If any, are madea to the copys, not to the version of the
RLY pack that the system Is running on. After all salvage
operatjions have been done, the system can be shut down and the
salvaged coples used to replace the old verslonse.
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Hieracchy Salvaging

Hlerarchy salvaging 1is the most llke the pre=4.§ safvager?
It corrects all errors in directoriesy rebuliding the directorles
if necessary. The directory hierarchy salvager s Invoked by
operator command by typing

salvage_dirs <options>
Example! salvage_dirs =check_vtoce

The "-check_vtoce"™ option specifles that connection from the
directory entry to the VIOC is to be checked) It a directory
enfry has no VTOC entry it wlif be deleteds The “-rebuild™
option specifles that aill directorles should be rebulit. Both of
these options increase running time substantialiy.

RPV SALVAGING

Whenever a volume salvage s done on the RPV, the directory
hierarchy salvager s invoked to salvage the root directory and
every directory at up to two levels below the root |[f altlt the
directory®s parents are on the RPVe This operation ls done iIn
order to make sure that the system can complete bootioad and come
up to ring 1 command level.

RLV SALVAGING

Before {eaving ring 1, the system automatically salvages
directories doun to level three of the directory hlerarchy 1f any
volume of the root Jogical volume was automatlcaliy volume
salvageds This action, callec RLVY salvagingy, Iis taken because
such a volume salvage may bhave detected a reused address and
Introduced a page of zeroes into a crucijal directory.

On_Line Salvager

The on=-line salvager is invoked by recovery mechanisms when
certaln software errors or hardware fallures occur. It can also
be Invoked manually by a system programmer who calis

hphcs_s$salvage_directory (path)

The MR 4.0 version of the on-llne salvager has been suﬁsfanflally
improved over previous versions.
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Pagling_Device Flush

The paging devices if present Iin a confjiguration, will be
flushed Iin stages as each volume [|s acceptedes Except In cases of
mergencyy the foiiowing ruie should be observed?

a
-

After a crashs try ESD.

If emergency shutdown does not complete, make
sure that all volumes in use at the time of
the crash are accepted during salvage.

Observing this rule Insures that alil informatlon on the paging
device will be flushed back onto the voiume where it belongs.

The system wil! not exlt from ring 1 untlil the paging device
has been completely flushed.
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NEW_ERRQOR _MESSAGES

Multics Disk Ecrcoc Massages

These messages have been changed t0 show the subsystem and
drive number. The general error wiil look Ilke thils:

disk_control? dev attention for dsk7 &4 {lom 414 chn 30) cmd &2
stat 422000000000.

disk_controls dsk?7 & sect=765, cyl=14, hd=0, addr=13370.

disk_control: dsk7 & detailed statust 40 00 00 80 00 0O

The detajiled status messacge will only be printed In cases where
it Is usefuls. If the disk unit ls unusable, for example if ||t
has gone into standby state, the message

disk_controls dsk?7 & requilres Intervention.

Wwilt be printed and the alarm will sounde The operator may ready
the drive, after correcting the probiems the system will then

type
dgisk_control? dsk?7 4 now dperatlve.
and attempt to use the disk unit againe

The other possiblie error messages about dlsk wiil not, in
generals, require operator intervention.

disk_controls IOM system fault for dsk7 &.

disk_controls Ignored special on dsk? L. :

disk_controlt Interrupt from unknown devx 7 SX 7
status = 422006000000+ v

disk_controls Lost IOM interrupt for dsk7 4 (iom 1 chn 30).

disk_controls Unexpected IOM status 4220000000007770000004Q380
for dsk7 & {(iom 1 chn 30).

disk_controlt dsk?7 4 tally residue = 0001,

B0S_Disk Errorc Mgssage

The error message printed by BOS for a disk error is similar
to the Multics message. It looks like thiss

ERROR ON M43g A 30 & (DSK7)
CMD=32y S=3445y ADDR=666000y STAT= 422000 777000
DETAILED STATUS: 22F00300060004D00

The subsystem name {(0SK7 in the exampie) may be replaced by stars
it BOS has not yet read the CONFIG decke
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Bootload Error Massages

If the operator attempts to boot the system with the cilock
set to an obviously baa value, the system wlill crast with one of
Th ges

messa 8

[

s

a

inlt_pvtt clock malfunrflonlng
Init_pvt: Incorrect clock setting
Init_pvtt clock reads time before rpv flabel

-this <crash occurs before any changes ére made ¢to the disk
contentse.

An attempt to boot the system with a non-root volume where
the RPV should be will usually result In a crash with one of the
messages

init_pvt: no root
init_pvt: dska 3 has no Muitics Jabel
Inlt_pvt: no part hc on root dska 3

the ROOT card must bae correctedy or the contents of the RPY
restored. Once agalny no changes have been made to the disk
contents, :
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CHANGES TO OPERATIONAL PROCEDURES

Several of the standard operatioral procedures are affected
by the new storage system.

Slandacd SAVE

The system progranmmers wxlil have set up some new RUNCOM
files for the standard SAVE procedures. At (east the following
will be provided!

SAVET Save aill voiumes to tape
RESTT Restore alil volumes from tape

When a new volume is added to the system, or any volume is moved
from one disk wunit to anothery, these RUNCOM fiies must be
updated.

atangdard Qumps

The regular incrementaly, catchupy and complete dumplng
procedures wili not change too much with MR 4.8, but the
Instaliatlion management may choose to rearrange the dump control
files.

Changing Disk Contigucatlion

It the PRPH DSKx card ls changed, the system s unable tTo
assume anything : about the {ocation of any volumes on the next
bootliocade So atter a change to the PRPH 0SKx card, the operator
wilt have to type an "™add_vol™ command for every volume in the
systeme

In order to add a new volume to an existing loglcai volume,
the operator must shut down and reboot, and type an
“initialize_dlisk™ command for the new volume when ring i command
level is reached.

Crash Recovery

Many Jinternal changes have been made to Multics so that |t
will crash less often and make crashes which do occur easler to
recover from, :
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PAGING DEVICE RECOVERY

After a system crashy, the standard procedure lIs to attempt
an ESD first. If ESD fails or cannot ba attempted because core
has been lost, do a

BOOT SALV

to cause the salvager to be run. If the ESD was not done, the
following message will be printed when the sal vager ls
bootiloaded?

init_pvtt paging device will be flushed?t 2040 records

If this message occurs, The paging device records for each volume
wltl be tiushed onto the volume as [t Is accepted for paglnge.
{(This operation takes a fen extra seconds for each volume.) At
the end of salvagingys, It the operator types “startup*™,
“standard®, or "mul tics™y the system will attempt to enable the
paging devicey and [f successful wlll print the message

enabtlted pd? 2040 records

giving the size ot the paglng device. If some volumes, whlch
were mounted at the time of the crash, don®*t get accepted durling
the next bootlioad (salvager or regulard), the paglng device may
contain pages which must be flushed before the paging device can
be used for regular paging. The system will refuse fto enter
normal operation If this iIs soy, and wiit print .

errort! paglng device unflushed. need 2 vols for 78 recs
Commandt

The system will not enter standard mode {(ring 4) untl! the paging
device is completely flusheds In some cases, for example [f a
pack has a head crash, it may be imcossible to flush the pagling
device completeliyy In other casesy for instance If a dlsk MPC
goes down, several bootioads with different volumes on-tine will
be required to get all PD records flushed. Once ali flushabte
records have been flushed, the operator must Issue the command

force_pd_abandon

to clear the paging device of records which cannot be flushed.

DISK UNIT FAILURE

Ofteny, only one disk pack or disk unlt ls Invoived In a
system faiture. The symptom that an operator wiil notice is a
burst of wrlte error messages for the drive, and then a message
tike
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disk_controlt dsk7 4 requires Intervention.

with an audlble alarmnm, The error mes sages may repeat
periodicallye In some casesy the system crashes when a disk unlt
falilss but often the system will continue operating silthough
Without tThe avaiiabliiity of segments on the device affected. If
a dilsk drilve has dropped Into standbyy and the system Is stlili
operatings the operator should attempt to ready it. If the drive
can be made readysy the system will print

disk_controlt dsk?7 & now operative.

and attempt to use segments on the drive agalin. It there has
been a head crash or the disk unlt has become unusable, the
operator must shut down, substltute a spare or repaired disk pack
and drives and use RESTOR to restor the contents of the volume
from the iast SAVE by typing

RESTOR input_mediunm
DSK7 4 ENTIRE USER_PACK_8
END :

and mounting the appropriate tapes or SAVE packse. The next step
ls to rebocot the systemy and reload the segments which have
changes since the SAVE by issuing the following command?

reload =-pvhame user_pack_8

and allowing reioad to scan ali catchup and incremental tapes
made since the SAVE. 1If the site has a paging device, and there
are pages for the damaged volume on the pagling device, It would
not be safe to flush these pages back onto the new packy even
after reloadingd so the system staff will probably have to zero
the paging device as described above. v

If several volumes are damagedy and some are from the RLV,
these volumes should be reicaded before non=-RLV volumes are
attempted.

Checklng Number of Records Left

The system handles out-of-disk much better; running out of
disk on most volumes ls no longer a system crash, although 1t may
annoy users with segments on the volume.

The device_metars command no longer telils how many records
are left, To get a summary of what volumes are on-line and how
much room is left on them, type

fist_vols

while in admin mode. The output ls sorted by loglical volume
name. If the argument "-{v NAME"™ or *-pv NAME™ s given, only
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that physical or logical volume will be

fike this?
Orlve Records
dska_Qge2 P 17752

dska_04 P 17752
dska_03 18322

Let?t

3688
3333
4102

VTIOCs Letft
2817 1850
2817 1865
4135 2438

listed.

PV name

rpv
cisie
idd

page 30

The output looks

LV name

root
root
llbrarlies

The *pP" fiag above indicates those drives containing partitions.

It the "-total™ argument

Records Left

18322 4102
35504 7021

vioCs

4135
5634

Left LV Nare

is given, the output |s

2438 librarles

3715 root

and the operator "storage™ command now does a “list_vols -tt*,
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APPENDIX A
LIST OF OPERATOR COMMANDS
The foiloning tist shows all ring=-1i and ring=-4 commandsSe

Unless otherwise noted in the »Ring™ column, the command is for
ring=4 only. ' :

Command Abbrey Rina
abs abs

accept acce

add_1Iv alv NEW both
add_vol av NEW both
add_vol_registration avr NEW both
addcpu addc

adddev addd CHG both
addmenm addm

addpage addp

aamin

attach atta :
bos ‘both
bump ,
change_vol_registration cvr NEW both
cripple crip '
define defl

del_1iv div NEW both
del_vol ’ dv NEW both
del_vol_reglstration dvr NEHW both
deicpu delc

deldev de id CHG both
deimen delim

delipage delp

deroute dero

detach de ta

develop - dave

doun

darop’

exec x

force_reset ' CHG
force_pd_abandon NEW ring=-1
go

helilp ring-1
hmu

init_vol NEW both
interconm ic

list_dlisks id NEW both
{ist_vol_ragistration fve NEW both
fogin logl

logout togo

maxunits maxu

mc_1list

mc_on mc
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message mess

multics mult CHG both
no_start ns

quit

rcp

redeflne raede

reload both
reload_system_release ‘ ring-i
remove remo

reply r

reregister NEW ring-{1
reroute rero

reseft rese

route rout

salvage_dirs saiv NEW ring-1i
salvage_vol SV NEW both
shutdonn shut both
standard stan CHG ring=-1
startup star CHG both
stop

storage stor CHG
substty sSubs

sysid sysi

terminate term

unbump unbu

undefine unde

warn ]

who

word
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APPENDIX B

COMMAND DOCUMENTATION

Only new commands are wrilitten up in this sectione. Consul{t the
Muitics Operator®s Handbook for other commandse
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Name? add_vol_rejistration, avr

Eunctiont Reglster a new physical volume. It the loglcal voltume
does not already existy register the new loglcal volume also.

Syntax? add_vol_reglistratlon pv pv_name control_args

Acagumentss =
pv is the llterat string "pv"™
pv_name . is the physical volume name

Gontrol Arauments?

-jv LVNAME Speclifies the 1cglcal volume name. This
argument must be provided.

-model MODNO Specifles the Honeywell model number for the
disk pack. It omittedy the default [s 400.
The following are vallid values for MOONOt

181 DSuU181
191 DSS191
400 MSU0400
450 MSUG450
=-serial SER Specifies the manufacturer®s serial! number

for the pack. If this argument |is omltted,
the default Is "none.”™

The remaining arguments are valid only when a new logical volume
ls being registered. Otherwise they are lgnored.

-owner Person.Project Specifies the user identifier of the
volume owner. If omjtted the Person.Project
of the user executing the command ls used.

~access_low Xxx - Specifies the minimum sensitivity levet for
information on the volume,

~access_high xxx Speclfies the maximum sensltivity level for
information on the volume.

-pubilc YESNO Speclfles whether the volume s publlic. It
omitted the default Is “yes."

-acs PATH Speci fies the path name for the ACS.
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Name? change_vol_reglstration, cvr

Eunctiont Modify loglical volume or physlcal volume registratione.

sgnlax: change_voli_registration pv pvname control_args
change_voil_registration iv ifv_name control_args

Arcguments?
pv is the {iteral string "pv"™
pvnhame is a physical volume name
v is the literal string "iv"
Iv_name is a f1ogical volume name

Controi Acgumentist The following control arguments are valld
when “pv®™ is specifiadt

-modet! MODNO Specifles the Honeywell model number for the
disk packe. The fotliowlng are valld values
for MODNO?

181 ‘DSuisi1
194 DSS191
400 _ MSUD40D
450 MSUB45D

-serlal SER Specl fies the manufacturer®s serjial number
for the disk pack. ,

-{iocation LOC Specifies the current location of the disk
pacCKe

=~date_registered DATE Speclifies the date the physical volume was

registered.
-name PVNAME Specifies the physical volume name.
-pvid PVID ’ Speci fies the wunique ldentifljer of the

physical voilumee.

The following arguments are valid when "1v™ |s specifled?

=-onner Person.Project Specifles the user  ldentifier of fthe
volume ownner.

-access_Jjon Xxxx Speciflies the minimum sensltivity level for
information on the volume.

=access_high xxx Specifies the maximum sensitivity level for
Iinformation on the volumee.

=-pubiic YESNO Specifies whether the voiume ls public,
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-acs PATH Specitles the path name for the ACS.

-name LVNAME speci fies the 1ogical volume name.

=ivid LVIO Specifies +the wunique ldentifier of the
‘ volume.

Notes: Changing the name or unique ID attributes of a physical
volume or logical volume is an operation which ls oniy done to
correct a wrong ragilistration fjle. The volume label s not
affected by the change to the reglstration flles, and simply
changing the registration file will usualliy have only the effect
of making the volume or logical volume unmountable
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Names del_vol_registration, dvr

page 37

Eupctiont Unreglister logical voiume or physical volume.

Syntaxs del_vol_registration pv pvname
del_vol_registration Iv Iv_rame

Arguments?
pv is the literal string “pv™
pvname ls a physical volume name
iv is the Ilteral string "iv"™
lv_name Is a logicat volume name
Notes?

Hhen "pv™ 1ls specifiedy the command w#lill refuse
{ogical volume with no physical volumes In it.

When unregistering a logical volume, the physical
released will be ilstea,

to {eave a

volumes being
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Name?: tist_vol_reglistration, lvr

fupctiont Print registration Information for loglcal volume or

physlcal volume.

Syntax: jlst_vol_reglstrstion pv pvrame
ilst_vol_reglstration Iv {v_name control_arg

Arguments:?
pv
pvname
iv
Iv_name

Conirol Acguments?

is the i1lteral string “pv"™
a physicat volume name
the {lteratl string "Iv™
a loglcal volume name

is
is

is

It *"iv*
argument lists only physical volume names.

ot

Exampie!
list_vol_registration iv root
lvhname? ro

fvids
owners
public?

min_access_class?
max_access_classt?

acs_patht
npvs

pvnames!
pvids
serials
model ¢
location?

pvname?!
pvids
seriais
model
location?

rpv

root?2

list_vol_registration

rpv
root?

Iv root

is specifiedy the *-brief™ (“-bf™)

220531524466
Inltiallzer.SysDaemon
yes

0:000600

78777777

>jv>rooteacs

2

220531524345
2733-58

430

onl ine

5790144045160
2733-59

450

oniine

-bf
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Name? add_voil, av

Eunctlons Tell the system that a physical volume 1Is on a disk
drive. Read and check the label.

Syntaxs add_vol pvname drive_name
add_voi -ali

Arguments?
pvname Is the name of a physical volume
drive_name has the form <subsys>_c<nn>
gontrol Acguypenis? -
-all Mount all assumed physical voluses

Notes:? The registration flie for <pvname> Is consulted to find
out the logical volume name and to validate the label.

The volume label! is read and checkede If the label s correct
the drive is left in the kncwn state.

If an add_ilv commana for the logical volume containing this
physical volume has been previously issueas, and if this add_vol
command completes the logical volumey, the logical volume |is
accepted for paging and a message is printed. .
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Nane? add_lvy alv

Eunctiont Cause a loglical volume to be accepted tor paginge.

Sypiaxi add_{iv iv_name
ada_Iv -all
Argupeniss :
Iv_name is the name of a reglstered logical voiume
Copirol Acgumenis?
-all Mount all Incomplete logical volumes.

Notess It att. physical volumes for the logical volume are
already acceptedy known, or assumedy add_Ilv witil Insure that atll
fabels nave been read and checkedy, and wiit then accept the
togical volume for paging.

If one or more volumas are missingy, add_Iv wlill assign drives for
the missing volumes, print mount messages for each missing volume
In the form

mount pv k202 on dska_D7
and set the assigned drives into the assumed state. The operator
may mount the physlical volumes where reguested or use hls own
judgement. As each physical volume 1s mounted, the operator willi
lssue an add_vol command to the system; the )ast add_vol command
will cause the 1logical votume to be accepted with a message of
the form

private v cp2z mounted

When the add_Ilv command (s issued, all assumed drives should have
the correct contents; otherwlse an error message wli! be typed.

The list_disks command llsts atl outstanding add_1iv°*s,

The dei_Iiv command can cancel an outstanding add_iv.
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Name? deli_voly dv

Functiont Tell the system that a physical volume [s no longer on
a drives

Syntaxs del_vol drlve_nanme

Acguments!

drive_name has the form <subsys>_<nn>

Notest The drilve specifled may not be [n use. | See the del_lv
command for demounting logical volumes which are in use.
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Names del_tv, div

Function: Tedil the system to force the demounting of a logical
volume,

Syntax: del_1lv lvname

Acgumenis?

lvnhname specifles the name of a logical volume

Notes: It the logical volume is in the process of being mounted,
thls command cancels the reguest.

It the lgogical volume is already mounted, this command makes the
segments on the volume unavailable to all users, and shuts down

and unloads all physlical volumes iIn the loglcat volume with a
message of the form

demoun ted dska_J2
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Name! init_vol

Functiond HWrite the labei of a new physlical volume. Set up its
VTOC and volume map. This operatlion destroys any previous
contents of the physical volume. ’

Syptax:s Inlt_vol pvname drlve_name control_arg

Acgumepts:? ‘

pvname Is the name of a physical volume

drive_nanme nhas the form <subsys>_<nn>
Control Acguments:

-specjal Enter dlalogue with the operator.
Special Mades

In special mode the operator may speclfy the positlon and slize
of partitions on the physical volume.

The following request lines may be typed

part NAME HILOW. SIZE #Where NAME is a 4-character partition name,
HILOW Is elther *"high™ or *low™y, and SIZE 1Is the
partition size in records.

avg FFF.FF Specifies the average segment length for segments on
the physlcal volume. The default length 1Is 5.0, Thls
number Is used to calculate the number of VIOC entries
on the volume.,

iist !lstslthe partitions defined so far.,

end causes the physical volume to be injitlallized. This
operation takes about 90 secondse -

quit causes an axit without doing anythinge.
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Name$

Eunctions List
pending add_1iv s,

xpntax?

Argupenlss
drive_name

Coptrol Arguments?
-1v LVNAME

-pv PVNAME
-briefy =-Df
“mount, -mt

Exampies

tist_disks
dska_01
dska_02
dska_03
dska_04
dska_05
dska_06
dska_g7
dska_08
dska_09
dska_10
dska_11
dska_1i2
dska_13
dskb_01
dskb_02
dskb_03
dskb_04&
dskb_05
pubtic |

list_dlsks,

the

STAFF NOTE MOSN-A001

id

Iist_disks arg

Is the name of a drive to be tisted

list
tist
Iist
list

only drives pertaining to LVNAME
only drives pertalning to PVNAME
cnly nonempty drives

ocnly pending add_1lv®s

root2 root
nen (blue)
{(lo drive)

(deleted)
true (blue) ¥
rpv root

v blue mount [n progress

page 4%

usage of storage system disk drives and all
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Name: rereglster
fFunctiont Regenerate volume registratlion information.

Syntax: reregister pvname drlve_name

Acgumentss
pvname is the name of a physical volume
arive_name ~ has the form <subsys>_<nn>

Notess This command reads the label of the wvolume on - the
specifled drive name. If it is a valid label for the volunme
whose name is given, the registration data Is refabricated from
the label and the drive ls left In the known state.



MULTICS OPERATING STAFF NOTE MOSN-AQO1 page 4b

Nape! force_pd_apandon

functiont Discard all data on the pagling device.

[N e - - b -
L¥otax’ force_pd_aoando

Acguments: none

Notes: This command destroys informatlion. It should be used
only after a system catastrophe which has left pages on the
paging device whilicn cannot be flushed} and the command should
not be Invoked until all physical volumes which can accept data
from the paging device have been flushed.
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Nape: salvage_dirsy salv
fFunction: Salvage the airectory hierarchye.

Syntax:? salvage_dirs controi_args

Arguments? none

Control Argumepntss
-check_vtoce Delete branch if VIOCE missing
-rebuliia Rebuild all directorles
-pathnane Print pathname being processed
-long =-check_vtoce =rebuiltd -pathname
-console Qutput to SYSERR console Instead of printer
-dump Dump damaged oblects
-debug System programmer uJuse only
-{evel N Salvage tevels =N only

Notes:

The SALV card may specify some default optlons.
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Name? salvage_vol, sv

Functiont Volume salvage a physical volume.

Syniagxs saivage_voi pvname arive_name coniroi_args
salvage_vol =-all control_args

Arguments?
pvname Is the name of a physical volume

drive_name has the form <subsys>_<nn>

Gontrol Argumenis?

-consofe Qutput to SYSERR console Instead of printer
-check_dlr Delete VIOCE If no branch

-copy DRIVE Salvage Inactive copy on DRIVE

-dump Dump damaged objJects '

-debug System programmer use only

Notes: If =-allt is specifiedy all known and assumed physical
volumes are salvaged. \

An accepted physical volume cannot be salvagede.
The -copy option ls used to sailvage a copy of an active volume,
usually because the operator wishtes to use the ~-check_dir option

on a volume of the RLVY.

The SALV card may supply some default optionse.



